
 The Hybrid System: How It Functions 
 
There are several discrete components to the Muntinlupa Public Market wastewater 
system.  They are described below: 
 
Sewer Collection System - Wastewater from the market’s wet section (meat, fish, 
produce) is collected and screened, then combined with flows from the public toilets and 
prepared food stalls in a gravity sewer that flows to a pump tank where two alternating 
pumps (duplexing) are installed.  The screenings are placed in covered receptacles and 
removed as solid waste weekly.   
 
Anaerobic Baffled Reactor – The screened wastewater enters the ABR tank through the 
inlet structure, which directs the flow to the bottom of the first compartment.  Due to the 
nature of wastewater under anaerobic conditions, a granulated sludge blanket is formed.   
 

 
 

Pictured above are the profile and plan view of the ABR system 
 
As the wastewater flows up through the sludge blanket, the solids are trapped in the 
granulated sludge blanket where anaerobic bacteria consume the organics as food.  The 
result is that a partially clarified effluent flows over the baffle to the next compartment 
where the same action is performed.  In each subsequent compartment, the effluent is 
clarified further until the final compartment that contains the anaerobic effluent relatively 
free of suspended solids and the BOD levels greatly reduced.  Because raw wastewater is 
delivered to the ABR under pressure, low volume pumps were required so that the 
overflow rate did not exceed the settling rate of the sludge blanket. 
 
Sequencing Batch Reactor – Connected to the ABR is an aeration chamber with coarse 
bubble diffusers designed to impart dissolved oxygen to the effluent prior to discharge.  
The SBR is controlled by a process logic controller (PLC) which first aerates, then settles 
the wastewater under quiescent conditions, and finally discharges the supernatant to the 
media filtration system. The discharge structure is at a preset level and connected to a 
lamella clarifier, which is a settling tank with inclined plates to further reduce suspended 
solids.  Due to funding constraints, only one blower is used to deliver atmospheric 
oxygen under pressure through the network of diffusers placed at the bottom of the 
aeration tank.  Ideally, two blowers would be present and controlled by an alternating 
control panel equipped with an alarm that indicates if there is a malfunction.   
 



In order to address the potential of malodorous off-gassing, the aeration chamber is 
equipped with a simple venting system composed of a 4 inch PVC pipe with an exhaust 
fan, also controlled by the PLC, that extends to the roof level of a nearby building.  A 
plan to use an activated carbon vent stack cover is in place should the need for enhanced 
odor control ever arise. 
 
Cocopeat Media Filtration – Cocopeat is a waste product of the coconut producing 
industry.  It is obtained by shredding the coconut shell and removing the coir fibers.  The 
remaining cocopeat is dried and then layered in a lined box with an effluent distribution 
piping network on top.  Effluent is pumped from the aeration chamber through the piping 
network and distributed to the cocopeat through small orifices drilled into the distribution 
pipe.  The pressure system is controlled by a timer that sends intermittent doses of 
effluent though the filter.  As the effluent flows through the cocopeat media, the 
downward flow draws atmospheric oxygen into the pore spaces in the media.  This 
naturally aerated media filtration system provides a highly treated and polished effluent 
suitable for reuse. 
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Effluent Reuse  
 
The wastewater system for the Muntinlupa Public Market captures a portion of the 
treated effluent for recycling through public toilets and for floor washing and dust 
control. Once treated, effluent passes through an erosion style chlorination feed chamber 
where chlorine tablets are slowly dissolved to impart a chlorine residual to the 
wastewater.  Chlorinated effluent is then pumped to a storage pressure tank where it 
receives the appropriate chlorine contact time to ensure full disinfection.  From this tank, 
treated and disinfected effluent is available for reuse on a demand basis. 


