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Discharge

Treated effluent will discharge through a State 
issued National Pollutant Discharge Elimination 
(NPDES) permit to the Big Sioux River.

Quantity

The facility could discharge up to 3 million gal/day 
of treated effluent.

Source

On-site wells or municipal water supply

Usage

Water usage to process a hog varies depending 
on the level of processing and type of water 
conservation methods. 

The average water usage to process one hog is 
approximately 100-300 gallons (gal) or 0.25 gal/
lb–0.75 gal/lb. of finished product. Our design 
optimizes water usage and maximizes reuse.

Design

In a new facility, water conservation is integral to 
the design. A large percentage of water usage is 
cleaning and sanitation.

Facility Design Considerations:

 – Equipment is designed for easier cleaning  
and dismantling

 – Higher pressure nozzles replace traditional 
hoses for cleaning

 – Floors and equipment layout are designed to 
maximize drainage effectiveness

 – Automation is integral to minimize manual 
cleaning processes when applicable

 – Water reuse and recovery is optimized while 
still maintaining USDA standards

Water Consumption + 
 Wastewater Treatment

Process Design

Water
Minimizing water usage is an essential component of the 
design to minimize both the wastewater treatment quantity 
needs and the community water footprint.

Wastewater
Significant review has been conducted with local, publicly 
operated treatment works and the State of South Dakota 
Department of Agriculture and Natural Resources to 
determine the best course of action for treated effluent. 
Wastewater from Wholestone Farms will be treated 
and designed to exceed current state and federal water 
quality standards.
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Wastewater
The wastewater treatment system will be designed to treat 100% of process wastewater collected on the campus. The pretreatment 
system will include an enclosed headworks and solids screening building, as well as a two-stage dissolved air flotation (DAF) system to 
remove suspended solids and recover valuable fats, oils and grease (FOG). 

After pretreatment, the wastewater will enter a covered anaerobic digestion system, this process is designed to operate without 
oxygen and produce renewable methane gas as a biproduct of the biological digestion of organics in wastewater. The system is 
covered, and methane is captured and utilized as fuel to offset natural gas usage in the facility. 

Upon completion of initial anaerobic digestion, the wastewater is then further treated in an aerobic moving bed biofilm reactor 
(MBBR). This state-of-the-art technology further digests organics, ammonia and phosphorus in the pretreated wastewater. The MBBR 
system operates with residual dissolved oxygen and mixing, significantly improving digestion capacity and eliminating odor producing 
conditions. Suspended solids and biosolids recovered as part of this process are recycled for optimal digestion, but then finally 
dewatered. Since the biosolids have been completely digested and minimal organic residual remains, the biosolids sludge is  
stabilized and will not continue to degrade and thus odor is insignificant. Even so, biosolid sludge before and after dewatering is  
stored within ventilation controlled building(s). Wastewater after tertiary treatment with the MBBR, is then disinfected before  
release to discharge point. 

Design

A wastewater system will be designed with robust and industry-forward technology, considering variable process conditions, 
emergency upsets, and unexpected flows. Redundancy in pumps, collection, and treatment trains allows for preventative and reactive 
maintenance without impacting operations. The system is covered or enclosed in a ventilated building. Equalization storage volume 
ensures stabilization of waste stream and normalization of treatment flow to allow for variable operations and maintenance activities. 

Wastewater Treatment Design
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Primary Treatment
Primary treatment is designed to significantly reduce the high-organic-strength waste to levels more in line with domestic sewage. 
Anaerobic digestion is the most efficient and successful way to accomplish this for the following reasons:

 – Anaerobic digestion is a naturally occurring process by which, in the absence of oxygen, bacteria break down organic material 
producing biogas, specifically methane, that can be used as a renewable fuel.

Screening

Wastewater will be screened to remove any debris that 
would cause physical or biological inhibition downstream. 
Recovered material like sand, dirt, and plastics will be 
disposed of at the local landfill.

Dissolved Air Floatation (DAF): 

This tried and true technology uses air to lift the 
less dense material to the top of the water for easy 
separation. This method effectively removes fats, oils 
and greases from the wastewater, but recovers them in 
such a way that does not compromise the consistency 
of the valuable byproducts. Recovered tallow is used for 
animal feed and to produce biofuel, but it is also a key 
ingredient in several household products like cosmetics.

Equalization

Equalization is an essential part of pretreatment, providing upstream storage of wastewater to manage and normalize 
flows to downstream treatment, and manage maintenance and equipment breakdowns.

Pretreatment
Pretreatment is the process by which wastewater is treated to further optimize 
consistency and robustness of downstream treatment methods.

 – Hydrogen sulfide (H2S) is sometimes produced when high-strength waste is digested. H2S is often identified by the rotten egg 
odor. For that reason, anaerobic treatment systems are covered and contained, and methane gas is collected and scrubbed to 
remove contaminants before utilization in the facility or flared (where combustion destroys any odorous/volatile residual).
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Aeration Grid
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Aerobic MBBR

Secondary Treatment
After anaerobic digestion, the strength of the wastewater is still above discharge levels and further treatment is necessary.  
The next phase of treatment utilizes attached growth biological treatment. The moving bed biofilm bioreactor (MBBR) creates an 
abundance of surface area for the protected growth of bacteria. The biofilm provides a high-density population of bacteria to achieve 
biodegradation of organic materials as well as nitrification or nutrient reduction. Further, the biofilm protects bacteria population 
from production upsets. This system operates in an aerobic environment, supplying air to the tanks. MBBR is considered best-in-class 
technology for effluent quality and nutrient reduction.

Tertiary Treatment
After rigorous treatment steps, the treated effluent meets or exceeds the water quality standards, and the final step is 
continuous disinfection before discharge.

Water Reuse

Advanced treatment processes are integrated into the facility design to  
reuse the treated effluent for non-food contact operations.


