Cover Story

City of Montevideo WWTF Improvements

Montevideo’s wastewater treatment facility was built in 1961.  The liquids process was updated in 1994 to an activated sludge facility with aeration tanks and final clarifiers.  However the solids processing was not updated at that time.  Improvements were needed due to aging solids handling facilities and phosphorus regulations.  The City of Montevideo hired SEH to evaluate the existing facility, address capacity and aging conditions in their solids facilities and also to meet new regulations for Minnesota River Phosphorus limits and backup power requirements for the WWTF.  In addition, SEH was asked to perform a future expansion plan to determine the potential cost impact of doubling of industrial load and flow to the WWTF.  City staff and industry representatives were actively involved in the facility plan process and recommendations for improvements.  

An interim chemical phosphorus removal system was installed during construction to meet the Minnesota River TMDL requirements.  The upgraded facility includes a chemical phosphorus removal system consisting of chemical tanks and chemical pumps to ensure that an effluent limit of 1 mg/L is achieved.  This improvement in their treatment process by adding chemical treatment and phosphorus removal re-classified the Montevideo WWTF and raised it from a Class B facility up to a Class A facility, which means that a increased level of required testing and operation requires the certification of the operators be raised to the same level of the facility.

The facility plan recommended a new preliminary treatment facility with a wetwell, submersible pumps, vertical fine screens, and grit removal.  To address the existing solids handling deficiencies and the increased loading from the new phosphorus removal system, the facility plan recommended sludge thickening (gravity belt thickener), new aerobic sludge digestion, and sludge storage.  Future improvements recommended include ultraviolet disinfection and tertiary filtration as needed to address future regulations.  The new facility was designed to handle the projected 20-year growth, industrial user allocations, and a future connection from the City of Watson into the Montevideo sewer system.  The facilities were designed to allow for expansion and take into consideration the future build out plans.  Additional space is provided in the preliminary treatment building and in the sludge thickening building for future expansion for a third vertical fine screen, additional grit classifier, additional gravity belt thickener, space for new equipment and the required plumbing and electrical systems.  

The most needed part of the upgrade also required the largest footprint.  The new WWTF includes a sludge storage tank.  The tank is capable of storing 1.1 million gallons of liquid sludge with means of decanting clear liquid from several different levels in the tank.  A new sludge load out station was constructed adjacent to the tank to for off-site disposal of the sludge.

Finally, a backup generator was installed and a non-potable water system was included to make use of the treated effluent as an alternative to using city water for those applications that do not require potable water such as cleaning the gravity belt thickeners, fine screens, grit classifiers and pump seal water.  This change saved nearly $12,000 per year compared to using city water.

Table 1

Basis of Design Flow and Loading

	Design Parameter
	Total

	Average Dry Weather Flow
	1.05mgd

	Average Wet Weather Flow
	3.00 mgd

	Peak Hourly Wet Weather Flow
	4.20 mgd

	Peak Instantaneous Flow
	5.00 mgd

	Average Day / Peak Month BOD
	2,342 / 3,047 lb/day 

	Average Day / Peak Month TSS
	1,500 / 2,379 lb/day

	Average Day / Peak Month TKN
	317 / 456 lb/day

	Average Day / Peak Month Phosphorus
	96 / 135 lb/day


Table 2

Existing NPDES/SDS Permit Limits

	Effluent Characteristic
	Discharge Limitation
	Period

	Carbonaceous BOD5
	25 mg/L (233 kg/day)
	Jan-Dec

	TSS
	30 mg/L (280 kg/day)
	Jan-Dec

	Fecal Coliform
	200 MPN/100 mL
	Jan-Dec

	Total Mercury
	Monitor Only
	Jan-Dec

	Nitrite Plus Nitrate, as N
	Monitor Only
	Apr, Sep

	Ammonia, as N
	12.9 mg/L (120.4 kg/day)
	Dec-Mar

	Ammonia, as N
	31mg/L (289.4 kg/day)
	Apr-May

	Ammonia, as N
	2.5 mg/L (23.3 kg/day)
	Jun-Sep

	Ammonia, as N
	8.6 mg/L (80.3 kg/day)
	Oct-Nov

	pH
	6-9 SU
	Jan-Dec

	Phosphorous, total
	1 mg/L  (3.3 kg/day)
	Jane-Dec


