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Industry and future development in and around Spiritwood, North Dakota, face significant water 
supply shortages at this time. The Spiritwood Water Reuse Facility (WRF) project, proposed 
by Stutsman Rural Water and discussed herein, would help to alleviate this problem while 
simultaneously solving many industrial wastewater issues and enabling CHS and others to stay on 
schedule for the construction of a large fertilizer production plant in North Dakota.

The Spiritwood WRF would utilize wastewater from Cargill Malt, Great River Energy (GRE), and 
Dakota Spirit Ag Energy (DSA), as well as aquifer water from the Spiritwood and Jamestown 
Aquifers, to provide source water to the new Spiritwood WRF. The Spiritwood WRF would treat 
these source waters to the water quality standards required in the CHS fertilizer production plant.

Stakeholders would benefit from the Spiritwood WRF in many ways: 

BENEFITS LOCAL BUSINESSES AND THE AGRICULTURAL COMMUNITY
By constructing the Spiritwood WRF, the area groundwater resources will be properly managed and 
preserved for existing homeowners, farmstead owners, and businesses.

MEETS WASTEWATER TREATMENT NEEDS
Cargill, GRE, DSA, and CHS would be provided wastewater treatment service, as the wastewater 
generated within each of these important local industries would be beneficially reused to provide 
a source of water to the new CHS plant. So the facility will not only meet a water supply need, but 
it also provides a wastewater treatment and disposal service for each of these important local 
businesses.

ENABLES CHS AND OTHER NEW INDUSTRIAL GROWTH
The Spiritwood WRF will allow the CHS fertilizer production plant to be operational within the 
restrictions of a tight schedule. The CHS plant, a $3-4 billion dollar project, will bring significant 
economic growth to the entire region. By preserving the precious water resources through water 
reuse, the Spiritwood WRF will also effectively allow other industrial development to enter the 
region before alternative river water supply alternatives can be made available in the future.

If and when future alternative river water supply sources are available in the area, the Spiritwood 
WRF would begin processing river water in lieu of the initial groundwater supply component while 
continuing to satisfy the stakeholder’s wastewater treatment and disposal needs. 

An engineering study led by Stutsman Rural Water and Bartlett & West Inc. has estimated that the 
cost to construct the new Spiritwood WRF and the pumping and conveyance facilities required 
would fall between $90-$150 million, depending on the selection of the final waste disposal 
approach for the brine waste(s) generated and other design criteria.

The Spiritwood WRF is a key element allowing CHS to develop in Spiritwood, North Dakota. 
The treatment and reuse of gray water has become an essential way to protect one of our 
environment’s most limited resources: water.
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STAKEHOLDERS

Stutsman Rural Water District Total System
•	 1860 miles of pipeline
•	 2190 users
•	 4 bulk users
•	 1 water treatment plant (2000 GPM)
•	 12 pumping stations with underground 

reservoirs
•	 2 above ground water storage tanks

Stutsman Rural Water District  
Officers & Directors

•	 Terry Nieland		 President
•	 Darrell Patzer	 Vice President
•	 Mardee Heinrich	 Secretary/Treasurer
•	 Nathan Hochhalter	 Director
•	 Ron Wanzek		  Director
•	 Roger Florhaug	 Director
•	 Joel Lees		  Director

Staff
•	 Geneva Kaiser	 Manager
•	 Karen Smith		  Office Manager
•	 Perry Kruss		  Field Operations 

			   Supervision
•	 Steven Huebner	 Operator
•	 Brent Harr		  Operator
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CHS Fertilizer Plant
•	 Will employ state-of-the-art safety and operational technologies — including features that 

will help reduce emissions — and will be a leader in process efficiency.
•	 Operate continuously 24 hours a day, 365 days a year
•	 Produce three types of fertilizers: anhydrous ammonia, urea and urea ammonia nitrate (UAN)
•	 Produce diesel exhaust fluid (DEF), used by the automotive industry as an additive to reduce 

NOx emissions
•	 CHS is committed to world class safety in both construction and operation of the plant. It will 

also follow the OSHA Voluntary Protection Program, which recognizes excellence in worker 
protection and safety 

•	 The plant will produce 2,400 metric tons of anhydrous ammonia daily, which will be further 
processed into urea and UAN; DEF is a byproduct of the production process

•	 To produce this volume, the plant will require an estimated 88,000 MMBTU/day of natural 
gas, approximately 40 megawatt hours of electricity and 2,400-2,700 gallons/minute of water

•	 Will employ about 160-180 full-time employees

STAKEHOLDERS

PAGE 5SPIRITWOOD REGIONAL WATER REUSE FACILITY 



Malthouse:
•	 Current production capacity is 27.3 million malt bushels (410,000 MT) per year.
•	 In process in the plant each day, there are about 560,000 bushels (8,400 MT).
•	 Produce enough malt per day to make 66,500 barrels of beer — 3,658,000 6-packs.
•	 Kilns remove about 325,000 gallons (12,350 HL) of moisture each day.

Barley Supply:
•	 Daily use of about 65,000 bushels (1,418 MT) of cleaned barley, which is 67,000 bushels of 

raw barley less 3% dockage.
•	 One-acre (0.405 hectares) makes about 4,400 6-packs of beer.
•	 If all barley were brought in by truck at 1,000 bushels (22 MT) it would take 95 trucks per 

day using a 5-day work week.

STAKEHOLDERS

PAGE 6SPIRITWOOD REGIONAL WATER REUSE FACILITY 



STAKEHOLDERS

Spiritwood Station:
•	 Is a combined heat and power plant that generates two primary 

products – electricity and steam.
•	 Can generate up to 99 megawatts of competitively-priced electricity 

for the regional energy market. 
•	 Generates steam that is used by Cargill Malt and that will be used by 

the Dakota Spirit AgEnergy ethanol biorefinery.

Highly efficient plant
•	 Is capable of achieving about 60 percent efficiency with its key partners
•	 Is highly energy efficient because it takes advantage of the energy in 

the steam, some of which is normally released to cooling towers.
•	 Sells some of that steam to Cargill Malt and Dakota Spirit AgEnergy for 

use in their production processes.

Clean plant
•	 Utilizes DryFineTM lignite that has a higher Btu value per pound so 

the plant burns less fuel. Also results in reduced emissions, lower 
transportation costs, and lower maintenance costs.

•	 Utilizes state-of-the-art control technologies to control emissions.
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STAKEHOLDERS

•	 Is a 65 million-gallon-per-year ethanol biorefinery co-located next to Great 
River Energy’s Spiritwood Station combined heat and power plant.

•	 Will utilize about 200,000 pounds of steam per hour from Spiritwood Station 
as its primary energy source.

•	 Will purchase upwards of 23 million bushels of corn annually from a rich local 
corn production area. 

•	 Will produce about 65 million gallons of ethanol, 198,000 tons per year of 
dried distillers grains and 6,900 tons per year of fuel-grade corn oil per year.

•	 Has its product – ethanol – certified  under RFS2 as a renewable 
transportation fuel

•	 Will create 36 operating jobs
•	 Will begin operations second quarter 2015
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STAKEHOLDERS

City of Jamestown Wastewater Treatment Plant
•	 Treats an average of 2.7 million gallons of water a day
•	 Has capacity to treat 4.5 million gallons of water a day
•	 Treats water from all city’s sewage and from Cavendish Farms
•	 Heated via methane gas produced from high-strength potato waste
•	 Monitored discharge into the James River
•	 Staffed with four people
•	 Certified lab on site
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CHS FLOW FROM REUSE FACILITY
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WATER REUSE PLANT & CHS WATER SUPPLY
BLOCK FLOW DIAGRAM - 2/11/15
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WATER REUSE PLANT & CHS WATER SUPPLY
BLOCK FLOW DIAGRAM - 2/11/15
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Alternative No. 1 - Zero Liquid Discharge (Worst Case)

Conveyance and Pumping $21,000,000
DyVar $10,150,000
Water Reuse Facility

Wastewater Unit Processes $22,000,000
Water Unit Processes $66,000,000
HERO Unit Process $25,000,000

Total Capital Cost $144,150,000
Estimated Treatment Cost / 1,000 Gallons $3.25

Alternative No. 2 - Surface Discharge of Waste (Best Case)

Conveyance and Pumping $22,500,000
DyVar $0
Water Reuse Facility

Wastewater Unit Processes $23,000,000
Water Unit Processes $69,000,000
HERO Unit Process $0

Total Capital Cost $114,500,000
Estimated Treatment Cost / 1,000 Gallons $1.75

*Note all project costs include 20% contingency

WATER REUSE FACILITY CAPEX & OPEX SUMMARY

PROJECT COST ESTIMATE
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