Final effluent

Q6

The quality of the effluent released after the final part of treatment will be very high, this is due to processes within and outside the system. 

Inside the system

There will be mechanical and biological treatments to the water, to ensure it is of the highest quality for our shrimp to grow in. 
Mechanical filtration: 
· Drum filters
Drum filters consist of a rotating drum with a fine mesh or screen that allows water to pass through while retaining solid particles. Water from the holding tank is pumped into the drum and as it rotates, the water passes through the mesh. Solid particles, such as uneaten feed and faeces are trapped on the surface of the drum. To prevent clogging, our drum filters have an automated cleaning mechanism. This will involve backwashing or spraying water against the inside of the drum to dislodge and remove accumulated solids.
· Radial flow separators
We will be using radial flow separators as part of our filtration system. These are a type of mechanical filtration device designed to remove solid particles and organic matter from water in a recirculating aquaculture system (RAS). The tanks will be cylindrical with in inlet for tank water and an outlet for clean water. As water enters the tank, centrifugal force generated by the circular flow causes solid particles to move towards the outer wall of the tank. The heavier solids settle to the bottom due to gravity, forming a sludge layer. The solids that then settled at the bottom are automatically removed periodically throughout a 24-hr period with pump and automated valve. Daily husbandry will also remove any solids that settle in the outer wall. 
· Protein skimmers 
These will remove organic compounds and particulate matter from the water by creating fine bubbles that attract and adhere to dissolved and suspended substances. These bubbles rise to the water's surface and form a foam, carrying the undesirable substances with them. The foam is then collected and removed from the system, effectively removing organic waste. The dirty foam that is collected at the top of the protein skimmer is periodically cleaned by a freshwater wash down system. 
Biological filtration: 
· Our biofilters will clean the water in our RAS by facilitating the nitrogen cycle through beneficial bacteria. The bacteria, such as Nitrosomonas and Nitrobacter, colonise biofilter media, converting toxic ammonia and nitrite produced by shrimp waste into less harmful nitrate. This natural biological process occurs in an aerobic environment within the biofilter, ensuring continuous removal of dissolved compounds and contributing to sustained water quality in our systems. 
Other forms water treatment within the system: 
· UV disinfection
UVs integrated in to the system at strategic points will be used to inactivate or destroy the DNA of microorganisms present in the water. It is a rapid and real time disinfection method.
· Ozone injection 
We will be utilising ozone with in our systems to eliminate a broad spectrum of pathogens, including bacteria, viruses and parasites. By targeting and removing impurities, ozone contributes to the improvement of water quality parameters, including clarity, dissolved oxygen levels, and redox potential. This results in a more stable and suitable environment for the health and growth of our shrimp. 

Outside the facility

The effluent released from the facility will be of less quality at first because it will contain any shrimp waste and waste shrimp feed that has managed to get through the system filtration. The main components of the shrimp waste and the waste feed are protein, fats, minerals and vitamins. 
We will be using a packaged sewage treatment plant for our outside waste water treatment.  All solids will be removed from the effluent in the first stage of the water treatment process. Denitrifying bacteria are also present in the water treatment process which will remove nitrogen related products left in the effluent. 
Order of treatment: 

1. Settlement
Shrimp farm effluent will enter the first stage of the water treatment process via the inlet pipe where sedimentation will occur to remove solids.
2. Aeriation 
Water is treated here to remove the dissolved constituents 
3. Denitrification process 
Aerobic bacteria supported by diffused air and mobile media will turn ammonia in to nitrite and then nitrate

NB: A sample chamber will sit within the package treatment plant which will allow us to take weekly readings of the discharge water 

The waste water from the facility is continuously fed in to the treatment plant 24/7. After leaving the treatment plant water will enter will flow (at a rate of 800L/h) in to an Enduramaxx 30,000 Litre Water Tank which will be equipped with a float switch and tap to allow for water sampling.  Once the level in the holding tank reaches the float switch, the treated water will then be pumped across to the channel behind the Metal Box Pond. 
One Enduramaxx holding tank will hold the discharge water for one module (nursery system, with channel tank and on grow system) but we will have one spare container on site too.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         
