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TREATING HIGHER-STRENGTH COMMERCIAL SEWAGE 
FOR DISPOSAL OR RE-USE 
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ABSTRACT 

Commercial high-strength sewage may have high organics and nitrogen, variable diurnal and 
seasonal flows, use of disinfectants and grease-strippers, and fast-food type employees. A ‘pre
engineered’ treatment process developed to counter these challenges results in a more consistent 
effluent quality. Consistency is important for nitrogen removal, for difficult disposal sites, and 
for irrigation or toilet re-use. 
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more chemical use “for health and sanitation purposes” the wastewater becomes more and more 
difficult to predict, and this is a problem for the designer, regulator, and operator. Basically you 
never know what you are going to get, or when. 

This paper describes a treatment process that is ‘pre-engineered’ to counterbalance these 
surprises and variability of sewage flows. The process can be designed initially or added as a 
retrofit. The dampened flow and organic peaks al Ts 100  TCn2



Figure 2. Waterloo Biofilter SC-20 shipping container at a truck stop, capable of treating 15-20 
m3/day wastewater. Buried pump and septic tanks are in background. 

The grease traps collect kitchen wastewater and discharge to the septic tanks, whereas the toilet 
and other wastewater discharges directly into the septic tank. Effluent filters on the grease traps 
are commercially sized Zabel filters, and have an access riser to surface for regular servicing. 
Septic tanks are set in series and are preferably double-compartment tanks, again with risers to 
surface to service the effluent filters. 

The presence of a grease trap does not guarantee success if deep friers are emptied into the 
drains, or if excessive disinfectants are used in the facility. Used grease strippers for cleaning 
fume hoods cannot be disposed of in the grease trap or septic tank, or it will mobilize the grease 
into the treatment unit, and cause problems. 

Closed-Loop Variant 

The key component for pre-engineering the sewage variability is a separate, closed-loop 
BIOFILTER module with 100% return to the surge-pump tank. This BIOFILTER is on its own timed 





For tight soils, the basal contact area is sized for a hydraulic loading rate of 15-20 L/m2/day 
based on the peak design flow Q. The bed is prepared by scarifying (only on a dry day on heavy 
clay soil), and by constructing a preferred direction of flow if desired. The mantle is the native 
topsoil lateral to the sand bed into which excess water infiltrates. 

To distribute the effluent, a stone and pipe layer, again 25-30 cm thick, is laid on the sand bed, 
and sized for a loading rate of 50 L/m2/day for larger commercial sites, or a smaller 75 L/m2/day 
for residential sites.  

On flat terrain with heavy clay soil, the Area Bed should be elongated 2:1 or 3:1 and the stone-
pipe bed centred on the sand in the same orientation. On sloping terrain, the stone-pipe bed is 
elongated across the flow direction, and is set toward the uphill side of the sand bed. In sandy 
soil, a more equant bed is possible because of the greater vertical permeability.  

Because they are elongated across flow direction, the lateral loading rate into the adjacent soil 
mantle is minimized and hydraulically more sustainable (e.g., Tyler, 2001), similar to the 
‘contour’ trenches in Nova Scotia (NSDHF, 1988). Clay soil underlying an Area Bed retains its 
blocky, topsoil-like structure because it receives oxygenated wastewater in which earthworms 
can thrive, and is not smothered by a thick pile of sand or soil. Its lateral permeability is retained 
to remove treated effluent away from the disposal area, and to remove residual pathogens in a 
free-draining environment. 

Shallow-rooted vegetation such as cedars may be planted to remove water from the mantle area. 
Care must be made in grading to direct surface water runoff away from the bed, a common cause 
of disposal bed failure. Set-back distances to wells and property lines are dependent on local 
codes. 

Fecal Removal in ‘Area Bed’ 

To test the efficiency of fecal removal by the Area Bed sand, a pan lysimeter were placed below 
250 mm (10”) of medium-fine sand (‘loamy sand’ with estimated T = 4-5 min/cm (10-12 
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