
【Outline of the Facility】

Location : Virginia, USA

Type of wastewater : Brewery Wastewater

Flow : 9,462 m3/d 

Commissioned : June, 2010

Brewery 
New strict effluent limits for discharge into the Chesapeake Bay are being imposed as part of

a five-state effort to reduce nutrient loadings. Industrial facilities that discharge treated

effluent into the Chesapeake Bay watershed have been involved in upgrading their

wastewater treatment plants to provide high levels of nitrogen (N) and phosphorus (P)

removal to meet new strict discharge regulations enacted to protect and improve the water

quality of the Chesapeake Bay.

In mid-2010, a new membrane bioreactor (MBR) system was commissioned at Shenandoah

Brewery, located near Elkton, Virginia. ADI Systems Inc. was selected to provide the new

MBR system with sludge dewatering as a complete design/build contract. The objective of

the MBR process is to treat the existing anaerobic system effluent to provide a very high

quality effluent with extremely low biochemical oxygen demand (BOD), total suspended

solids (TSS), total nitrogen (TN), and total phosphorus (TP) concentrations prior to discharge

to the Shenandoah River which flows into the Chesapeake Bay. The MBR system uses

Kubota submerged membrane technology, with biological and chemical N and P removal to

produce an effluent with BOD, TSS, NH3-N, TN and TP concentrations less than 5, 2, 1, 4

and 0.30 mg/l, respectively.

The anaerobic zone of the new MBR selects for biological phosphorus removing bacteria,

whereas the aeration and pre- and post-anoxic zones provide nitrification and denitrification.

Aluminum sulfate is also included to remove phosphorus chemically. The four membrane

tanks include Kubota submerged membrane units for solids-liquid separation and final

effluent polishing prior to discharge to an existing chlorine contact process before final

release to the Shenandoah River.

Kubota MBR Case Study

Photo of the new ADI-MBR system: 4 Membrane 

Tanks with Kubota RW400 units

Photo of the ADI-BVF reactors (foreground), existing 

activated sludge system (center, background) and 

new ADI-MBR system (right, background)



Parameter
Influent Effluent

Raw water
Anaerobic 

Effluent
MBR Effluent

BOD (mg/L) 4,100 250 <5

CODCr (mg/L) 6,900 1,000 -

TSS (mg/L) 1,200 600 <2

TN (mg/L) 57 57 <4

TP (m3/d) 15 15 <0.3
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