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1.0 INTRODUCTION 

Basin Electric Power Cooperative (Basin Electric) submits this application for a Certificate of Site 

Compatibility to the North Dakota Public Service Commission (NDPSC) for additional generation 

facilities (Project) at the Pioneer Generation Station (PGS) in Williams County, North Dakota (Figure 1-

1). Basin Electric is proposing the construction and operation of additional facilities as presented in this 

application.  

Basin Electric is a regional wholesale electric generation and transmission cooperative owned and 

controlled by the 131 member cooperatives it serves. It was created in May 1961 as a result of regional 

efforts by electric distribution cooperatives. Basin Electric serves approximately three million customers 

in 550,000 square miles covering portions of nine states: Colorado, Iowa, Minnesota, Montana, Nebraska, 

New Mexico, North Dakota, South Dakota, and Wyoming. Basin Electric currently operates within the 

Southwest Power Pool (SPP). 

The Basin Electric service area in northwestern North Dakota is experiencing a rapid increase in 

development for server farm facilities that host data centers and also crypto currency mining as well as 

activities associated with oil and gas extraction from the Bakken shale formation, currently concentrated 

in McKenzie, Mountrail, and Williams Counties. The development that has already occurred and 

additional development planned for the future require numerous infrastructure upgrades throughout the 

region, including an increase in electrical generation capacity and reliability. 

The Project would be a combination of brownfield and greenfield development, consisting of the addition 

of six, nominal 18.8-megawatt (MW) natural gas reciprocating internal combustion engines (RICE) that 

will vent to one combined stack, as well as two 235.7-MW each, F-Class natural gas-fired simple-cycle 

combustion turbines (SCCTs). The additional generation facilities would be constructed on existing PGS 

lands west of the City of Williston, North Dakota and adjacent lands recently acquired by Basin Electric. 

The Project will generate up to approximately 583 MW of power depending on the selected engine and 

combustion turbine manufacturers. The RICE will also utilize selective catalytic reduction (SCR) systems 

for nitrogen oxide (NOX) control, requiring on-site storage of urea.  
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WBI will construct a new natural gas lateral parallel to the existing natural gas lateral that supplies PGS. 

In addition to the RICE units, two F-class natural gas-fired simple-cycle combustion turbine generators 

(CTG) that would produce up to 235.7-MW each would be installed as part of the construction. The 

CTG’s will include a carbon monoxide (CO) catalyst downstream of the CTG exhaust for CO emission 

controls and the CTG combustion system will be tuned for lower NOX emissions.  An electrical 

switchyard, stormwater retention ponds, temporary laydown areas, and temporary construction parking 

are included as part of the Project.  New high voltage electrical transmission facilities are still in the 

planning phases and would be considered under separate permits/authorizations.   

The RICE will be located south of the current generation station on the same 120-acre parcel. Pending 

required regulatory approvals, it is anticipated that the RICE units will be operating by May 2025. The 

SCCTs will be constructed to the north in a 160-acre parcel adjacent to the current generation station. It is 

anticipated that in June 2025 the first SCCT will be completed, tested, and running for commercial 

operation. The second SCCT is planned to be running for commercial operation by February 2026.  

In accordance with the North Dakota Energy Conversion and Transmission Facility Siting Act, Basin 

Electric has considered exclusion areas, avoidance areas, the selection criteria, and the policy criteria in 

the design of the Project. In addition, sufficient generation design and technical information allowed for a 

thorough evaluation of the reasonableness of the site studied. The proposed Project has been located and 

designed to minimize environmental impacts by locating the additional generating facilities on and 

adjacent to compatible existing infrastructure (power generation, gas supply with expansion, water 

supply, electricity system connections with expansion). See Section 3.1 for additional information related 

to Site Selection. 

Table 1-1 outlines the information required to fulfill the requirements to obtain a Certificate of Site 

Compatibility from the NDPSC using the NDPSC’s Guidelines and identifies where these requirements 

are addressed in this application. 

Table 1-1: Certificate of Site Compatibility Completion Checklist 

Chapter Description 
Application 

Section 

1 

Form. An application must be reproduced and bound to eight and one-
half-inch by eleven-inch size. Accompanying maps must be folded to 

eight and one-half inches by eleven inches with the title block 
appearing in the lower right-hand corner. 

Application 

2 Contents. The application must contain:  
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Chapter Description 
Application 

Section 

2a 

A description of: 
(1) The type of energy conversion facility proposed  
(2) The gross design capacity  
(3) The net design capacity  
(4) The estimated thermal efficiency of the energy conversion 

process and the assumptions upon which the estimate is based  
(5) The number of acres that the proposed facility will occupy and 
(6) The anticipated time schedule for: 

(a) Obtaining the Certificate of Site Compatibility  
(b) Completing land acquisition  
(c) Starting construction  
(d) Completing construction  
(e) Testing operations  
(f) Commencing commercial production, and 
(g) Beginning any expansions or additions.  

1.1, 1.3, 1.4 

2b 
Copies of any evaluative studies or assessments of the environmental 

impact of the proposed facility submitted to any federal, regional, 
state, or local agency. 

Appendices 

2c 

An analysis of the need for the proposed facility based on present and 
projected demand for the product or products to be produced by the 

proposed facility, including the most recent system studies supporting 
the analysis of the need. 

2.0 

2d A description of any feasible alternative methods of serving the need. 2.4 

2e 
A study area that includes the proposed facility site, of sufficient size 
to enable the commission to evaluate the factors addressed in North 

Dakota Century Code section 49-22-09. 

1.1.3 

2f 
A discussion of the utility's policies and commitments to limit the 
environmental impact of its facilities, including copies of board 

resolutions and management directives. 

1.6 

2g A map identifying the criteria that provides the basis for the specific 
location of the proposed facility within the study area. 

Figures 3-1 
and 3-2 

2h 
A discussion of the criteria evaluated within the study area, including 

exclusion areas, avoidance areas, selection criteria, policy criteria, 
design and construction limitations, and economic considerations. 

3.0 

2i 
A discussion of the mitigative measures that the applicant will take to 

minimize adverse impacts which result from the location, 
construction, and operation of the proposed facility. 

4.0 

2j The qualifications of each person involved in the facility site location 
study. 

8.0 

2k A map of the study area showing the location of the proposed facility 
and the criteria evaluated. 

Figures 3-1 
and 3.2 
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Chapter Description 
Application 

Section 

2l An eight and one-half-inch by eleven-inch black and white map 
suitable for newspaper publication depicting the site area. 

Appendix G  

2m A discussion of present and future natural resource development in the 
area. 

4.11 

2n 

Map and GIS requirements. The applicant shall provide information 
that is complete, current, presented clearly and concisely, and 

supported by appropriate references to technical and other written 
material available to the commission. The information must provide 

the location of the proposed facilities, the proposed site, and the 
criteria evaluated. 

Figures 

 

1.1 Project Description 
The following sections provide a description of the proposed Project, including the equipment to be 

installed and operated and the location of the Project site (Figure 1-1).  

1.1.1 Type, Size, and Design 
The proposed Project would include six natural gas RICE that produce up to 18.8 MW, each, that will 

vent to one combined stack, as well as two F-Class natural gas-fired SCCTs that produce up to 235.7 MW 

each.  

Facilities to be constructed on existing Basin Electric property at the existing Pioneer Station as part of 

this Project are: 

• Six 18.8-MW RICE units and auxiliary equipment, occupying approximately 4.9 acres 

• Warehouse, approximately 0.7 acres  

• RICE stormwater pond, approximately 1.7 acres 

• Temporary construction parking and construction trailers, approximately 4.17 acres  

• Temporary material lay down and assembly yard, approximately 9 acres  

Facilities to be constructed on newly acquired property adjacent to the existing PGS as part of this 

Project: 

• Two F-Class natural gas-fired SCCTs, approximately 22.4 acres  

• 345-kV substation, approximately 23.8 acres  

• Evaporative Cooler Blowdown Pond, approximately 23.5 acres  

• CTG stormwater pond, approximately 2.31 acres  
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• Temporary construction laydown, parking, and Trailers approximately 21.9 acres  

The proposed Project would include up to 6 nominal 18-MW RICE with a nominal gross electrical output 

of 112 MW and a thermal efficiency of 40.5 percent HHV. Two F-class combustion turbines with a 

nominal gross output of 235.7 MW each or a total of 471.4 MW and a thermal efficiency of 35.2 percent 

HHV are also included. In total the project would create approximately 583.4 MW of power.  

The RICE would be turbo-charged four stroke lean burn engines. The proposed Project is designed to 

meet variable electrical demands from as low as three MW to as high as 113 MW if all engines are in 

service. The RICE would combust natural gas. The SCCTs would have low-NOX burners and catalytic 

oxidation and would also meet variable electrical demands from 48 MW to 235.7 MW, each.  

For the six RICE, all six engines would be vented to one stack. To control emissions of NOX, each engine 

would be equipped with SCR systems and lean-burn combustion systems. To minimize the emissions of 

sulfur dioxide (SO2), sulfuric acid (H2SO4) mist, and particulate matter (PM)/PM10/PM2.5, the engines 

would be controlled through the use of low-sulfur/low-ash fuels and good combustion practices.  

Table 1-2 summarizes acreages for the various project facilities, both permanent and temporary, for the 

existing PGS and the newly acquired property. Appendix A contains detailed site layouts labeling the 

various components for the expansion.  
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Table 1-2: Project Related Activity Acreage Summary 

Newly Acquired Property Adjacent to Existing 
PGS (160 Acre Site) 

Existing Pioneer Generation Station Site (120 
Acre Site) 

Location  Acres Affected  Location  Acres Affected  
Currently Developed  0.0 Currently Developed 58.7 
SCCT Turbine Area  22.4 RICE Area 4.9 

Substation 23.8 Warehouse 0.7 
Blowdown Pond 23.5 - - 

Stormwater Pond 2.31 Stormwater Pond 
Addition 

1.7 

Parking Lot 5.1 Parking Lot 3.77 
Construction Trailers  4.1 Construction Trailers 0.4 

Laydown 12.7 Laydown 9.0 
Total Affected Acres  93.91 Total Affected Acres 20.47 

Permanently 
Disturbed Acres 

72.01 Permanently 
Disturbed Acres 

7.3 

Temporarily 
Disturbed Acres 

21.9 Temporarily 
Disturbed Acres 

13.17 

Undisturbed  66.09 Undisturbed Areas  40.83 
Total Permanently Disturbed Area (Both Sites) 79.31 
Total Temporary Disturbed Area (Both Sites) 35.07 

 

1.1.2 Product 
Energy would be generated and distributed to the electrical grid system serving the rapidly increasing 

electrical load requirements in northwestern North Dakota. The PGS would improve the reliability of 

service into the area. 

1.1.3 Location 
The proposed site for new RICE and SCCTs is Section 20, Township 155 North, Range 103 West: 

Hebron Township; Williams County; North Dakota (Figure 1-1). Figures 1-2 and 1-3 show the layout of 

the site on the properties where the Project would be constructed with aerial photography and topographic 

features. The RICE facilities will be in the southeast quarter of Section 20. The simple-cycle CTG’s will 

be in the northeast quarter of Section 20. 
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1.1.4 Geographical Service Area 
The general area to be served by the Project is Basin Electric’s service territory, specifically the area in 

northwestern North Dakota within the Williston Basin. 

1.2 Cost 
The cost of construction for the Project is estimated to be approximately $670 Million. 

1.3 Project Schedule 
The anticipated schedule for the Project is below: 

• Submit Site Compatibility Application: October 2022  

• Obtain Certificate of Site Compatibility: April 2023 

• Start Construction: April 2023 

• Complete Construction:  

o Nov 2024 for RICE 

o Feb 2025 for 1st CTG 

o Aug 2025 for 2nd CTG 

• Test and commissioning:  

o Nov 2024 – Feb 2025 for RICE,  

o Feb – May 2025 for 1st CTG,  

o Sept 2025 – Jan. 2026 for 2nd CTG 

• Commence commercial operation:  

o May 2025 RICE,  

o June 2025 1st CTG,  

o Feb 2026 2nd CTG 

Note: Should all approvals be received ahead of schedule, the schedule would be advanced accordingly. 

1.4 Future Plans 
The existing PGS electricity, gas, and water infrastructure, with some improvements, is capable of 

supporting this additional generation.  At the time of this application, Basin Electric does not have 

additional plans to increase the generation capacity at PGS beyond the proposed Project. 
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1.5 Restoration Plans 
During construction, crews would limit ground disturbance wherever feasible. Temporary disturbance 

areas, including laydown areas and construction parking and administration (35.07 acres) would have 

gravel removed, removed and stockpiled topsoil replaced/re-spread, and would be reseeded to native 

grass pasture for any area outside the permanent footprint. Reclamation activities include removing and 

disposing of debris, dismantling all temporary facilities (including staging, administration/construction 

management, and temporary material storage areas), and leveling or filling tire ruts. Erosion control 

measures would be implemented during construction to minimize runoff into the stormwater pond. 

Erosion control measures such as silt fence, rock checks, flow diverters, mulching, seeding, or mesh 

fabric overlay would be installed when and where appropriate. 

Project-specific mitigation measures are described in greater detail in Chapter 4 (Environmental Analysis) 

for each resource evaluated. Table 4-7 provides a summary of site impacts and mitigation proposed.  

1.6 Basin Electric Corporate Commitments to Environmental Quality 
Basin Electric has a long history of working to protect the quality of the natural and human environment. 

Among other things, Basin Electric believes: 

• A universally available and affordable supply of safe supply of adequate electricity is vital to the 

economy and maintaining people’s standard of living 

• A clean and healthy environment must be maintained 

• The energy industry should minimize environmental impacts 

In keeping with these beliefs, Basin Electric’s Resolution Committee has passed and adopted a number of 

Continuing and Current Resolutions, many directed at minimizing environmental impacts and improving 

environmental stewardship. The resolutions applicable to this project have been excerpted and are 

provided in Appendix B.  
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2.0 NEED DETERMINATION AND ALTERNATIVES 

Basin Electric has identified the need for additional electric generation in northwestern North Dakota as a 

result of increased demand in the region. This need is determined through the load forecast process 

developed as a partnership effort between the distribution cooperatives, generation and transmission 

(G&T) cooperatives, and Basin Electric for its entire service area. Both distribution cooperatives and 

G&T cooperatives are considered Basin Electric member cooperatives. Subsequent to the completion of 

the historical database development, regression analysis software is used to identify economic, 

demographic, and meteorological factors that have affected the member’s power requirements. These 

factors are called explanatory variables as they explain why the electric requirements change. Explanatory 

variables are first used to develop the econometric models based on historic relationships and are then 

used to develop the actual forecasts, incorporating historical and forecasted values. Based on the results of 

Basin Electric’s forecasting process, a number of alternatives were considered to meet the identified need. 

These are discussed later in this section. 

2.1 Basin Electric Load Forecast Sectors 
In 2020, Basin Electric’s members sold 30 percent of their energy to the residential sector, 29 percent to 

the large commercial sector, and 12 percent to the small commercial sector (Figure 2-1). The other 29 

percent of sales were spread among the remaining sectors. 

2.2 Summary of the Latest Load Forecast  
Basin Electric finalized the 2022 Load Forecast, and it was approved by the Basin Electric Board of 

Directors in January 2022. The load forecast is net of any member’s load management activity, which is 

discussed in more detail later. Figure 2-1 shows actual total member sales by class such as residential, 

commercial, etc., from 1971 to 2020 as well as projected member sales by class from 2021 to 2050. The 

need for additional generating capacity is driven by the increasing use of electricity and the resulting load 

growth, including industrial growth, energy sector (coal, oil, gas, ethanol, and biodiesel) development, 

and new rural development. Strong growth in the Williston Basin oil sector is underpinned by historically 

strong residential and non-energy-related commercial sectors. 
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Figure 2-1: Total Member Requirements by Sector 

 

Basin Electric’s supplemental power supply responsibility to its member systems is, in most cases, 

computed by subtracting the members’ direct Western Area Power Administration’s (WAPA) allocation 

from their total power requirements (Figure 2-2). In instances where other power supply sources are 

applicable, contractual arrangements are considered. After other power suppliers’ obligations are 

considered, the remainders of the loads are Basin Electric’s responsibility. Figure 2-3 depicts the expected 

summer season demands for Basin Electric. 
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Figure 2-2:  Annual Demand by Power Supplier 

WAPA = Western Area Power Administration 
BEPC = Basin Electric Power Cooperative 
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Figure 2-3:  Basin Electric Summer Demand 

 

2.3 Project Justification and Support 
Basin Electric identified the need for the Pioneer Generation Station Phase IV (PGS Phase IV) through its 

power supply planning process. This process compared the resources required to satisfy the 2022 Load 

Forecast to the existing generation fleet and purchase agreements as of the third quarter of 2022. The 

difference in the load forecast plus other obligations (such as non-member sales, losses, and reserves, less 

Basin Electric’s system-wide load management) and existing and committed generating resources along 

with purchases, define the load and capability of the Basin Electric system. Capacity deficiencies or 

surplus on Basin Electric’s system has been determined on this basis. 

The following chart (Figure 2-4) displays Basin Electric’s current SPP system capacity graph without the 

PGS Phase IV. This highlights the significant need for capacity beginning in 2025 driven by the increased 

load observed in the 2022 Load Forecast. 
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Figure 2-4:  SPP System Seasonal Surplus/Deficit Capacity 

 

2.4 Power Supply Option 
As a result of the power supply planning process, it became apparent there is a need to secure additional 

capacity in the SPP region to meet the growing demand and provide an adequate supply of electrical 

power for the membership. The opportunity for additional capacity and energy through the PGS Phase IV 

Project and the 2022 Load Forecast were used to create the updated system capacity graph, Figure 2-5.  

Figure 2-5:  SPP System Seasonal Surplus/Deficit Capacity with PGS Phase IV 

 

Basin Electric continues to evaluate the best alternatives in resource planning to meet the substantial 

demand growth that is projected as well as continuing to monitor the load growth with a new load forecast 
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to be completed in early 2023. As the load forecast materializes, additional resources will be evaluated to 

meet the quickly developing demand for electricity within Basin Electric’s membership.  

2.5 Alternatives 
The most economical means of supplying power to a load that varies every hour on an electric power 

system is to have three basic types of generating assets available for use. These generation assets are 

commonly referred to as baseload, intermediate, and peaking capacity. 

A number of demand-side and supply-side resource alternatives have been considered as a means of 

meeting the forecasted electrical need for Basin Electric. The alternatives evaluated include: 

• Demand-side Management 

• SCCTs 

• Combined-cycle Combustion Turbines 

• RICEs 

These alternatives are discussed below. 

2.5.1 Demand-side Management 
Demand-side Management (DSM) is the process of managing the consumption of energy, generally to 

optimize available and planned generation resources. DSM refers to actions taken on the customer’s side 

of the meter to change the amount or timing of energy consumption. DSM programs offer a variety of 

measures that can reduce energy consumption and consumer energy expenses. DSM strategies have the 

goal of maximizing end-use efficiency to avoid or postpone the construction of new generating plants. 

DSM programs aim to achieve three broad objectives: energy conservation, energy efficiency, and load 

management. Energy conservation can reduce the overall consumption of electricity by reducing the 

energy required for heating, lighting, cooling, cooking and other energy-dependent functions. Energy 

efficiency encourages consumers to use energy more efficiently, thus more effectively. Load management 

allows generation companies to better manage the timing of their consumers’ energy use and helps reduce 

the large discrepancy between on-peak and off-peak demand. 

Basin Electric and its members use a variety of conservation and energy efficiency programs. The 

programs and activities were developed to promote, support, and market such technologies as efficient 

dual heat, water heaters, heat pumps, air conditioning, storage heating, grain drying, and irrigation. Other 

examples of programs are solar photovoltaic generation and energy audits. A number of Basin Electric’s 
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members have developed DSM programs. These vary depending on the cooperative; some elect to utilize 

rebates, others use energy resource conservation loans, variable rates, a combination, or elect not to adopt 

any of the programs. 

Energy conservation and efficiency programs can lessen the demand for electricity, therefore reducing the 

capacity needed from additional future generation facilities. However, energy savings through DSM are 

not enough to alleviate the need for additional capacity and energy resources. 

2.5.2 Simple-cycle Combustion Turbines  
In SCCT operation, gas turbines are operated alone, without the addition of heat recovery of the energy 

from the hot exhaust gases. SCCTs require relatively smaller capital investment than coal, nuclear, or 

combined-cycle natural gas plants, and SCCTs can be designed to generate small or large amounts of 

power. SCCTs can startup quickly and ramp up and down to support load. Also, the actual construction 

process for SCCTs is up to one to two years shorter than that of a combined-cycle facility and at least five 

or more years shorter than that of a baseload coal or nuclear facility. A typical large SCCT may produce 

anywhere from 45 to 400+ MW of power and have 35 to 40 percent thermal efficiency. Figure 2-6 shows 

a typical SCCT process flow diagram. Consisting of two simple cycle combustion turbines as a part of 

this facility, PGS Phase IV is being proposed to meet a portion of Basin Electric’s projected local 

generation requirement. 

Figure 2-6:  Simple Cycle Unit Process Flow Diagram 
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There are two types of gas combustion turbines: heavy industrial “frame” machines and aero-derivative 

machines. Gas turbines are pre-assembled at a factory, skid or baseplate mounted, and then shipped to the 

site along with other major components including the generator, cooling, lube oil, and electrical modules. 

The turbines proposed for the Project are frame machines. Because they are pre-assembled and modular, 

field erection hours are significantly reduced, particularly as compared to a coal-fired plant. 

According to Lazard’s Levelized Cost of Energy Analysis- Version 15.0 published in October of 2021, 

the capital cost component of the SCCT power is approximately $700 per kilowatt (kW) to $900/kW for a 

plant that is assumed to only run about 10% annual capacity factor. While the capital cost for these SCCT 

resources is low, Lazard’s low capacity factor assumptions results in their calculation of the total 

levelized cost of energy to appear high at approximately $151/megawatt-hour (MWh) to $196/MWh .  

Natural gas cost is highly variable and strongly affected by the economy, production and supply, demand, 

weather, and storage levels. Weather and demand are large factors that affect gas prices and are 

unpredictable. Traditionally, demand for natural gas peaks in the coldest months, but with the nation’s 

power increasingly being generated by natural gas, demand also spikes in summer, when companies 

operate peaking plants to provide more power for cooling needs. 

Permitting of SCCTs has an average time frame of 1 to 3 years. This permitting time frame is dependent 

on the type of machine selected and the area where it is constructed. The construction time for a SCCT is 

relatively short, ranging from 2 to 2.5 years. This is, of course, dependent on availability of units, 

transmission, and construction resources. Overall, the total process of building a SCCT from concept to 

operation is expected to take 3-4 years. SCCTs could fulfill Basin Electric’s power needs as well as local 

generation need for the Williston Basin area. Natural gas prices have increased in recent years, but natural 

gas-fired resources are still considered to be a cheap source of dispatchable generation. With the increased 

oil (and, as a result, natural gas) production in North Dakota and Montana, natural gas-fired generation is 

considered in Basin Electric’s future resource portfolios.  

2.5.3 Combined-cycle Combustion Turbines  
Combined cycle is a term used when a power producing engine or plant employs more than one 

thermodynamic cycle. In a combined-cycle power plant (CCPP) or combined-cycle combustion turbine 

(CCCT) plant, a gas turbine generator generates electricity and the waste heat (in a heat recovery steam 

generator) from the gas turbine is used to make steam to generate additional electricity via a steam 

turbine; this last step enhances the efficiency of electricity generation. In a thermal power plant, high-

temperature heat as input to the heat recovery system, usually from burning of fuel, is converted to 



Pioneer Generation Station Phase IV Project  Need Determination and Alternatives 

Basin Electric Power Cooperative 2-9 Burns & McDonnell 

electricity as one of the outputs and low-temperature heat as another output. As a rule, in order to achieve 

high efficiency, the temperature of the heat recovery input should be as high as possible and the 

temperature of the output heat as low as possible. This is achieved by combining the Rankine (steam 

power system) and the Brayton (gas turbine) thermodynamic cycles. Figure 2-7 show a typical combined-

cycle unit process flow diagram. 

Figure 2-7:  Combined Cycle Unit Process Flow Diagram  

 

The thermal efficiency of a CCPP is normally in terms of the net power output of the plant as a 

percentage of the lower heating value of the fuel. In the case of generating only electricity, power plant 

efficiencies of up to 62% can be achieved. In the case of combined heat and power generation, the 

efficiency can increase to about 85% since about two-thirds of the energy in the Rankine cycle is typically 

rejected to atmosphere when condensing the low temperature steam back to water. Typical CCPPs are 

powered by natural gas, although other sources of fuel can be used such as fuel oil or synthetic gas. 

Combined-cycle equipment is pre-engineered, and factory packaged to minimize installation time and 

cost. All major equipment (gas turbine generator, heat recovery steam generator [HRSG], and steam 

turbine generator) is shipped to the field as assembled and tested modular components which are 

integrated during construction. CCCT plants have demonstrated high reliability and low operations and 

maintenance costs. 
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The capital cost component of the levelized cost of CCCT power is approximately $700/kW to 

$1,300/kW for a plant that runs about 50% - 70% annual capacity factor. The total levelized cost of 

CCCT power is projected to be approximately $45/MWh to $74/MWh. If a CCCT were operated at 70% 

annual capacity factor, the levelized cost of power would be about $45/MWh. Most of the power-

generation cost for CCCT is from the variable/fuel cost at approximately $21-24/MWh, assuming the cost 

of fuel is about $3.45/ Million British thermal units (MMBTu). Natural gas cost is highly variable and 

strongly affected by the economy, production and supply, demand, weather, and storage levels. Weather 

and demand are large factors that affect gas prices and are very unpredictable. Traditionally, demand for 

natural gas peaks in the coldest months, but with the nation’s power increasingly being generated by 

natural gas, demand also spikes in summer, when companies fire-up peaking plants to provide more 

power for cooling needs. 

Permitting of CCCTs has an average timeframe of 3-4 years. This permitting timeframe is dependent on 

the type of machine selected and the area that is identified for construction. If it is on or near 

environmentally protected area this timeframe would increase. Construction of a CCPP is 3-4 years. This 

is of course dependent on availability of units, transmission and construction resources. Overall, the total 

process of building a CCCT from concept to operation is expected to take 4-6 years. 

CCCT is a valid option to help meet long term power supply needs in the more distant future. Natural gas 

prices have increased in recent years, but natural gas-fired resources are still considered to be a cheap 

source of dispatchable generation. With the increased oil and natural gas production in North Dakota and 

Montana, natural gas fired generation will continue to be considered in Basin Electric’s future resource 

portfolios. 

2.5.4 Reciprocating Internal Combustion Engine  
RICE are a well-known technology used in automobiles, trucks, construction equipment, marine 

propulsion, and backup power applications. Reciprocating engines use the expansion of hot gases to push 

a piston within a cylinder, converting the linear movement of the piston into the rotating movement of a 

crankshaft to generate power. While the steam engines that powered the industrial revolution were driven 

by externally produced steam, modern reciprocating engines used for electric power generation are 

internal combustion engines in which an air-fuel mixture is compressed by a piston and ignited within a 

cylinder. RICE engines are characterized by the type of combustion: spark-ignited or compression-

ignited/diesel. 
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The spark-ignited engine is based on the Otto cycle and uses a spark plug to ignite an air-fuel mixture 

injected at the top of a cylinder. In the Otto cycle, the fuel mixture does not get hot enough to burn 

without a spark, which differentiates it from the diesel cycle. In diesel engines, air is compressed until the 

temperature rises to the auto-ignition temperature of the fuel. As the fuel is injected into the cylinder, it 

immediately combusts with the hot compressed air, expanding combustion gases that then push the piston 

to the bottom of the cylinder. Figure 2-8 shows a typical spark-ignited reciprocating engine process flow 

diagram (natural gas operation). The proposed PGS Phase IV facility consists of six natural gas-fired 

RICE. The operational flexibility of having six relatively small generators that can ramp up and down as 

needed to follow load and intermittent generation resources makes them a valuable resource to assist in 

meeting a portion of Basin Electric’s projected local generation requirement. 

Figure 2-8:  Spark ignited Reciprocating Engine During Compression Stroke 

 

RICE for power generation range from 4 to 20 MW. In a power plant, many spark-ignited or diesel 

engines are grouped into blocks of engines, called generating sets, to provide modular electric generating 

capacity in standardized sizes (Figure 2-9). RICE power plants are highly efficient with efficiencies of 46 

to 49 percent, surpassing the performance of steam electric or simple-cycle gas turbine power plants. The 

other main advantage of RICE is the ability to be turned on and off within minutes, supplying power 

during peak demand or during transmission outages. 
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Figure 2-9:  Engine Hall at Goodman Energy Center in Kansas 

 

Permitting of RICE units has an average time frame of 1 to 3 years. This permitting time frame is 

dependent on the type of machine selected and the area for construction. If it is on or near an 

environmentally sensitive area, this time frame could increase. The construction period for a RICE unit is 

relatively small, 1.5 to 2 years. This is of course dependent on availability of units, transmission, and 

construction resources. Overall, the total process of building a RICE from concept to operation is 

expected to take 3-4 years. RICE units could fulfill Basin Electric’s power needs as well as needs for 

local area generation to the Williston Basin area. Natural gas prices have increased in recent years, but 

natural gas-fired resources are still considered to be a cheap source of dispatchable generation. With the 

increased oil (and, as a result, natural gas) production in North Dakota and Montana, natural gas-fired 

generation is considered in Basin Electric’s future resource portfolios.  

Basin Electric needs additional local generation as soon as possible to help with resource adequacy 

requirements and the continued expansion in the Williston Basin area. The generation types that are 

capable of meeting Basin Electric’s local generation need should be constructed in the area and in the 

timeframe required to service the increased load. Based on these parameters, some sort of SCCT, RICE, 

or combination facility is needed. Considering the permitting and construction time limitations associated 

with natural gas fired CCCTs, the PGS Phase IV project consisting of two SCCT’s and six RICE 

generators was determined to be the most economical and time expedient option to meet Basin Electric’s 

needs.  
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2.6 Ten-Year Plan 
Basin Electric filed a Ten-Year Plan with the NDPSC in June 2022. The 10-year plan identifies that Basin 

Electric is still identifying additional resource options, so the PGS Phase IV is consistent with the Ten-

Year Plan on file with the NDPSC. 
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3.0 SITE COMPATIBILITY CRITERIA 

Basin Electric determined that additional quick-start generation was required in the heart of the Williston 

Basin to help with transmission load serving issues. This generation is required on an expedited schedule 

to meet the growth needs in the area; it needs to be commercially operational in 2025. As a result, Basin 

Electric conducted a site selection investigation focused on identifying a site, in compliance with North 

Dakota Administrative Code (NDAC) Section 69-06-08-01, that would meet the project need 

requirements. This investigation included potential sites throughout the Williston Basin. The site selection 

included an inventory and suitability analysis of criteria listed in NDAC Section 69-06-08-01, including 

exclusion and avoidance area criteria; selection criteria that relate to minimizing potential land use and 

environmental impacts; policy criteria that relate to maximizing public benefits; and design and 

construction limitations. Basin Electric also included economic considerations as part of the analysis.   

3.1 Site Selection  
Basin Electric evaluated multiple areas for the new generation facility. These included the existing 

Lonesome Creek Generation Station and PGS. Greenfield areas in Williams County, west and southwest 

of Williston, as well as greenfield areas in east Bainville, Montana were also evaluated. Due to existing 

site infrastructure and proximity of natural gas and transmission resources, PGS was selected as the 

preferred site for the project. Existing infrastructure was determined to accommodate the additional 

facilities with minimal upgrades, avoiding impacts from development of a new generation site and all the 

associated infrastructure.   

3.2 Exclusion Areas 
Per NDAC Section 69-06-08-01(1), the geographic areas listed in Table 3-1 Table 3-1:  Exclusion 

Areas shall be excluded in the consideration of an energy conversion facility and shall include a buffer 

zone of reasonable width to protect the integrity of the area. No exclusion areas were identified within the 

Project Site (Figure 3-1). 

Table 3-1:  Exclusion Areas  

Geographic Area Present within 
Project Site 

Section 
Addressed 

Designated or registered national: parks; memorial parks; historic sites 
and landmarks; natural landmarks; historic districts; monuments; 
wilderness areas; wildlife areas; wild, scenic, or recreational rivers; 
wildlife refuges; and grasslands 

Not present 4.9, 4.10 

Designated or registered state: parks; forests; forest management 
lands; historic sites; monuments; historical markers; archaeological Not present 4.9, 4.10 
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Geographic Area Present within 
Project Site 

Section 
Addressed 

sites; grasslands; wild, scenic, or recreational rivers; game refuges; 
game management areas; management areas; and nature preserves 
County parks and recreational areas; municipal parks; and parks 
owned or administered by other governmental subdivisions; hardwood 
draws; and enrolled woodlands 

Not present 4.4, 4.10 

Areas critical to the life stages of threatened or endangered animal or 
plant species Not present 4.18 

Areas where animal or plant species that are unique or rare to this state 
would be irreversibly damaged Not present 4.18 

Areas within one thousand two hundred feet of the geographic center 
of an intercontinental ballistic missile (ICBM) launch or launch control 
facility. 

Not present 4.3 

Areas within thirty feet [9.14 meters] on either side of a direct line 
between an intercontinental ballistic missile (ICBM) launch facility 
and a missile alert or launch control facilities to avoid microwave 
interference. This restriction only applies to aboveground structures, 
not to surface features, such as roads, or belowground infrastructure.  

Not Present  4.3 
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3.3 Avoidance Areas 
The geographic areas listed in NDAC Section 69-06-08-01(3) shall not be considered in the siting of an 

energy conversion facility unless the applicant shows that under the circumstances there is no reasonable 

alternative (Table 3-2). In determining whether an avoidance area should be designated for a facility, the 

NDPSC may consider, among other things, the proposed management of adverse impacts, the orderly 

siting of facilities, system reliability and integrity, the efficient use of resources, and alternative routes. 

Economic considerations alone shall not justify approval of these areas. A buffer zone of a reasonable 

width to protect the integrity of the area shall be included unless a distance is specified in the criteria. 

Natural screening may be considered in determining the width of the buffer zone. No avoidance areas 

were identified within the project site (Figure 3-2). 

Table 3-2:  Avoidance Areas 

Avoidance Area Present within 
Project Site 

Section 
Addressed 

Historical resources which are not specifically designated as exclusion 
areas Not present 4.9 

Areas within the city limits of a city or the boundaries of a military 
installation Not present 4.3 

Areas within known floodplains as defined by the geographical 
boundaries of the 100-year flood Not present 4.14 

Areas that are geologically unstable Not present 4.13 
Woodlands and wetlands Present 4.11, 4.15 
Areas of recreational significance which are not designated as 
exclusion areas Not present 4.10 
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3.4 Selection Criteria 
Per NDAC Section 69-06-08-01(5), a site shall be designated only when it is demonstrated to the NDPSC 

by the applicant that, for select criteria, any significant adverse effects resulting from the location, 

construction, and maintenance of the facility would be at an acceptable minimum, or that those effects 

would be managed and maintained at an acceptable minimum (Table 3-3).   

Table 3-3:  Selection Criteria  

Selection Criteria Potential Adverse Effects Section 
Addressed 

Agricultural production Construction of the project would result in the 
disturbance of 114.38 acres from crop 

production. Conversion of the 79.31 acres of 
cropland to industrial use for the project and 

the remaining approximately 35.07 acres 
converted to hay pasture or back to cropland. 

4.3, 4.11 

Family farms and ranches See agricultural production 4.11 
Land which the owner can 
demonstrate has soil, 
topography, drainage, and 
an available water supply 
that cause the land to be 
economically suitable for 
irrigation 

See agricultural production 4.11, 4.12 

Surface drainage patterns 
and ground water flow 
patterns 

No adverse impacts to surface or ground 
water anticipated.  4.12, 4.13, 4.14 

The agricultural quality of 
the cropland See agricultural production 4.3, 4.11 

Law enforcement No adverse impacts to local services are 
anticipated.   4.4 

School systems and 
education programs 

No adverse impacts to local services are 
anticipated. 4.4 

Governmental services and 
facilities 

No adverse impacts to local services are 
anticipated.  4.4 

General and mental health 
care facilities 

No adverse impacts to local services are 
anticipated. 4.4 

Recreational programs and 
facilities 

Impacts to recreation would primarily be 
removal of the site from any recreational use 
(hunting) and visual in nature and limited to 

few individuals who previously used the 
newly acquired adjacent private property 

surrounding the Project site for nature 
observation, fishing, or hunting. No adverse 

effects to recreational resources are 
anticipated as there are abundant additional 

4.4, 4.10 
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Selection Criteria Potential Adverse Effects Section 
Addressed 

opportunities in the Project vicinity and the 
visual character of the Project is not 

anticipated to detract from use of other nearby 
areas. 

Transportation facilities and 
networks 

The amount of additional traffic generated by 
Project construction, even at peak levels, 
would be minor compared to the current 

levels. No adverse effects are anticipated. 

4.4 

Retail service facilities Retail service in local communities such as 
Williston may experience temporary and 
minimal increases in business during the 

construction period in response to activity 
from construction workers.  

4.4 

Utility services Construction of the Project would not 
adversely affect existing electrical or gas 

service. No impacts to telephone, fiber optic, 
television, or radio communication resources 

are anticipated. 

4.4 

Local institutions No adverse impacts to local services are 
anticipated. 4.4 

Noise-sensitive land uses Noise levels due to operation of the proposed 
Project are expected to have minimal impact 

on the closest residences, as designed. 
Impacts related to construction noise would 

be minimal. 

4.7 

Light-sensitive land uses The Project would not present a change to the 
visual landscape out of character with other 
agricultural activities and industrial facilities 

in and around the county. 

4.8 

Rural residences and 
businesses 

Retail services in communities such as 
Williston may experience temporary and 
minimal increases in business during the 

construction period in response to activity 
from construction workers. Noise levels due 

to operation of the proposed Project are 
expected to have minimal impact on the 
closest residences, as designed. Impacts 
related to construction noise would be 

minimal. 

4.3 

Aquifers No adverse impacts to aquifers are anticipated  4.13 
Human health and safety No adverse effects are anticipated to human 

health. During construction, potential safety 
hazards may occur as a result of heavy 
equipment operation, the presence of 

overhead materials and cranes, and the use of 
construction tools. Construction personnel are 

4.5 
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Selection Criteria Potential Adverse Effects Section 
Addressed 

at higher risk than the general public during 
the construction period of the proposed 

Project. However, these increased human 
safety hazards are temporary. Because of the 

low-population density of the area these 
impacts during construction and during the 
operation of the facility are not expected to 

result in significant safety risks. 
Animal health and safety See agricultural production 4.11, 4.17, 4.18 
Plant life Construction of the Project would result in the 

removal of approximately 114.38 acres of 
agricultural land and vegetation to 

accommodate the PGS expansion. Of that 
114.38, 79.31 would be permanent and 35.07 
would be temporary. Following construction, 
the Project site would no longer be used for 
crop production and other sections would be 

reseeded to native grasses. 

4.11, 4.16 

Temporary and permanent 
housing 

It is anticipated that there would be an 
adequate supply of temporary housing units 

available in the Williams County area for use 
by construction workers relocating on a 
temporary basis due to the relatively low 

number of workers necessary compared to the 
overall workforce in the county and the 

continued development of housing capacity in 
the area. Temporary housing would be 

required during construction and 
commissioning and is widely available in the 
area as a result of oil and gas development. 

After construction housing demand from the 
Project would end and lodging used would be 

available for other needs. The small 
permanent workforce for plant operations 

would be accommodated by current housing 
levels and would not generate additional 

house demand for the area. 

4.2 

Temporary and permanent 
skilled and unskilled labor 

The majority of construction contractors and 
workers would temporarily relocate to the 
Project area as construction of the Project 

would require a specialized workforce. The 
operation of the Project would require 
approximately 15 additional full-time 

employees for plant operation. 

4.2 

The cumulative effects of 
the location of the facility in 
relation to existing and 

Cumulative impacts of the Project are 
minimized through the use of existing 

facilities and infrastructure in a predominantly 

4.3, 4.11, 4.19, 
7.4, 7.5 
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Selection Criteria Potential Adverse Effects Section 
Addressed 

planned facilities and other 
industrial development. 

industrial area. The primary cumulative 
impact includes the loss of some agricultural 
lands and production. However agricultural 

resources are abundant in the region and 
would not be adversely affected by the 

Project.  
The impact upon military 
installations, assets, and 
operations 

No military installation, assets, or operation 
occur in the vicinity of the Project site. There 
is no anticipated impact to military operations, 

installations, or assets.  

4.3, Figure 3-1 

3.5 Policy Criteria 
Per NDAC Section 69-06-08-01(6), the NDPSC may give preference to an applicant that would maximize 

benefits that result from the adoption of certain policies and practices, and in a proper case may require 

the adoption of such policies and practices (Table 3-4). The NDPSC may also give preference to an 

applicant that would maximize interstate benefits. 

Table 3-4:  Policy Criteria 

Policy Criteria Suitable Policy or Practice of Applicant Section 
Addressed 

Recycling of the conversion of 
byproducts and effluents 

No byproducts or effluents would be created by 
this facility. 

1.0 

Energy conservation through 
location, process, and design 

Basin Electric’s policy is to locate and design to 
minimize environmental impacts and utilize 
existing developed sites. 

1.0, 3.0 

Training and utilization of 
available labor in this state for 
the general and specialized 
skills required 

Basin Electric would use local labor to the extent 
practicable. 

4.2.2 

Use of a primary energy 
source or raw material located 
within the state 

Basin Electric would use natural gas from within 
the state to the extent practicable.  

1.0, 3.0 

Not relocating residents No residents would be relocated for the Project. 4.2 
The dedication of an area 
adjacent to the facility to land 
uses such as recreation, 
agriculture, or wildlife 
management 

Areas outside of the generation facility that are 
not required to support the PGS would continue to 
be used for agricultural purposes. 

4.11 



Pioneer Generation Station Phase IV Project  Site Compatibility Criteria 

Basin Electric Power Cooperative 3-10 Burns & McDonnell 

Policy Criteria Suitable Policy or Practice of Applicant Section 
Addressed 

Economies of construction 
and operation 

The Project creates economies of construction and 
operation by constructing the facility in a location 
with existing infrastructure such as the highways, 
transmission line, gas line, and other industrial 
facilities (adjacent ONEOK Stateline I processing 
plant). 

4.2 

Secondary uses of appropriate 
associated facilities for 
recreation and the 
enhancement of wildlife 

The Project does not include associated facilities 
that would be appropriate for recreation or 
wildlife enhancement. 

1.1, 3.0 

Use of citizen coordinating 
committees 

The use of citizen coordinating committees is not 
expected for this Project. 

N/A 

A commitment of a portion of 
the energy produced for use in 
this state 

The Project would meet the need for additional 
electric generation capacity in northwestern North 
Dakota as a result of increased demand and would 
meet reliability and system stability requirements 
for the region. 

2.0 

Labor relations No labor relations would be negatively affected 
by the Project. 

4.2 

The coordination of facilities New right of way corridors would not 
immediately be needed for construction of the 
PGS Phase IV Project 

1.1 

Monitoring of impacts Basin Electric would use Best Management 
Practices (BMPs) during construction to minimize 
environmental impacts and would monitor 
construction compliance with the commitments 
made in this application and applicable permit 
conditions, including the NDPSC’s Order. 

4.0 

A commitment to install 
lighting mitigation technology 
for wind energy conversion 
facilities subject to 
commercial availability and 
federal aviation administration 
approval. 

This is not a wind energy conversion Project. 
Basin Electric would use lighting appropriate for 
the safety and security of the facility and 
appropriate for the site and surrounding area. 

 

 

3.6 Design and Construction Limitations 
Project construction and design would meet the requirements of the National Electrical Safety Code 

(NESC), Basin Electric design criteria, and other applicable local or national building codes. 
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3.7 Economic Considerations 
There are many economic considerations in the design and siting of a power generation facility. Basin 

Electric has designed the Project to take advantage of the proximity to existing energy supplies (the 

existing PGS). In general, siting portions of the new PGS Project on a currently zoned industrial site 

(existing PGS site) minimizes impacts to the surrounding community. Additionally, the close proximity to 

complementary facilities (energy acquisition and energy distribution) creates efficiency and condenses the 

development into a compact area. 
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4.0 ENVIRONMENTAL ANALYSIS 

4.1 Overview 
This section describes the existing environmental setting in the planned area of disturbance and discusses 

potential impacts associated with construction and operation of the proposed Project. When applicable to 

a specific resource, the larger 120-acre and 160-acre PGS property and surrounding vicinity are also 

discussed. For each resource, a general environmental setting description is provided, followed by a 

discussion of potential impacts and potential mitigation measures proposed to address the impacts. 

The existing plant site was previously disturbed for construction of PGS Phases I and II, and III. PGS 

Phase I (Unit 1) was non-jurisdictional with regard to the NDPSC Siting Act because the generation 

capacity (45 MW) and the associated 115-kV transmission line were both below jurisdictional levels. The 

NDPSC issued a Certificate of Site Compatibility (PU-12-509) for Phase II (Units 2 and 3) in March 

2013. The 120-acre PGS property was rezoned from Agricultural to Industrial before the development of 

Phase I. PGS Unit 1 started commercial operation in September 2013, Unit 2 started commercial 

operation in February 2014, and Unit 3 started commercial operation in March 2014. The 12 RICE added 

at PGS as part of Phase III began commercial operation in 2017.  

The description of resources subsections describes the resources and environmental settings found on the 

Project site and in the vicinity. The impact discussion subsections describe the potential effects on each 

resource from the construction and operation of the Project. The mitigation discussion subsections 

provide potential measures to reduce or eliminate anticipated impacts identified for each resource. 

Mitigation measures are not discussed for potential effects that are either not anticipated to occur during 

construction or operation of the Project or are anticipated to result in a beneficial effect.   

Standard mitigation measures have been incorporated into the development and construction of the 

proposed Project. These mitigation measures are designed to reduce or eliminate anticipated impacts 

resulting from construction or operation. They include Best Management Practices (BMPs) such as the 

use of silt fencing and other erosion-control measures.    

4.2 Demographics and Socioeconomics 

4.2.1 Description of Resources 
The Project is located within an area in northwestern North Dakota with relatively low population density. 

Population data for this section was taken from the U.S. Census Bureau 2009-2020 American Community 

Survey (ACS) 5-Year Estimates. 
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The 2020 population of Williams County is 40,950 (Table 4-1). The county seat of Williams County is 

the City of Williston, which is the closest city to the proposed facility and has a 2020 population of 

29,160. The Project site is located in Hebron Township, which has a 2020 population of 45.  

Table 4-1:  2020 Population and Economic Characteristics 

Location Population Per Capita Income Below Poverty Level 
Williams County 40,950 $43,364 9.6% 
City of Williston 29,160 $43,540 6.6% 

Source: U.S. Census Bureau 2020 American Community Survey 5-Year Estimates Data 

According to the 2020 ACS 5-Year Estimates, the largest industry category employing residents of 

Williams County was agriculture and mining (including oil and gas extraction), followed by healthcare, 

and then retail trade. 

4.2.2 Impacts 
Construction of the proposed Project could temporarily stimulate additional jobs in the construction trades 

such as electricians, laborers, and carpenters. Basin Electric would use local labor to the extent 

practicable, and no labor relations would be negatively affected by the Project. Peak construction labor 

force for the PGS Phase IV would be approximately 220 employees. With an estimated construction 

schedule for all the proposed facilities extending over approximately three years, length of employment 

would range from a few weeks to several months or years, dependent on skill and/or specialty. The 

majority of construction contractors and workers would temporarily relocate to the Project area as 

construction of the Project would require a specialized workforce. A small number of local construction 

workers could be hired for more general activities such as grading and earthwork. However, due to the 

tight labor market in the region and low unemployment rates, it is anticipated that the majority of the 

construction workforce would come from outside the region. Gas stations, convenience stores, and 

restaurants in communities such as the City of Williston may experience minimal increases in business 

during the construction period in response to activity from construction workers.  

There would be short-term and minimal impacts on local housing.  Many of the construction workers 

would seek temporary housing for varying time periods based on their individual roles in the proposed 

Project. Generally, housing options for construction crews would consist of area hotels, existing crew 

camps, or RV camps. Arrangement for longer-term housing may be established by the construction 

contractor, with crews rotating in and out as their assignments begin and are completed. It is anticipated 

that there would be an adequate supply of temporary housing units available in Williams County for use 

by construction workers relocating to the area on a temporary basis due to the relatively few workers 



Pioneer Generation Station Phase IV Project  Environmental Analysis 
 

Basin Electric Power Cooperative 4-3 Burns & McDonnell 

necessary compared to the overall workforce in the area, continued development of housing capacity in 

the area, and the maturing oil and gas industry.  

The proposed Project would require 15 additional full-time employees to operate the PGS Phase IV. 

Because of the low number of personnel required, operation of the proposed Project would not result in a 

large increase in the number of permanent residents in the communities near the site. 

Expenditures made for equipment, fuel, operating supplies, and other products and services would benefit 

businesses in the county and State of North Dakota. Local governments could also experience short- and 

long-term benefits from tax revenue collected during construction and operation of the proposed Project. 

Once the proposed Project is completed, property taxes collected could benefit local and state 

governments and local projects.  Businesses and oil/gas development near the site would not be 

significantly disrupted by construction or operation of the Project. The ONEOK Stateline I gas processing 

plant across Highway 5, the only business in the Project vicinity, would potentially be affected during 

Project construction from increased traffic.  During operation, the facility would provide additional 

natural gas to the PGS for the Phase IV facilities. Any effects would be minimal and temporary during 

construction.  Overall, regional businesses would benefit from the continued reliability of the electrical 

system.  

4.2.3 Mitigation 
Socioeconomic impacts associated with PGS Phase IV expansion are expected to be positive, with an 

influx of wages and expenditures made at local businesses during the construction period. Operation of 

the proposed Project would create approximately 15 additional jobs at the PGS and would result in 

reliable power supply for the region. No mitigation is proposed. 

4.3 Land Use  

4.3.1 Description of Resources 
The recently acquired 160-acre site to the north of the existing PGS is currently used for agricultural 

purposes. Current land uses on the existing 120-acre PGS property are industrial and agricultural. The 

entire 120-acre PGS property was rezoned from Agricultural to Industrial before construction of Phase I.  

The existing PGS includes three existing combustion turbine units, 12 existing RICE engines, electrical 

switching station, stormwater retention pond, material and equipment storage, administration buildings, 

and parking. Approximately 35.9 acres of the existing PGS is undeveloped and used for agricultural 

activities. Land to the east of the PGS property (east of County Road 5) is industrial and includes 

ONEOK’s Stateline I Gas Processing Plant and Mountrail Williams Electric Cooperative (MWEC’s) 
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Stateline I Substation. The surrounding area consists of rural agricultural land used for crops and grazing 

cattle (see Figure 4-1). Oil and gas wells and associated energy development infrastructure are also 

located throughout the area. None of the property to be developed as part of Phase IV is within a city limit 

or an area of military installation and would not displace any residences or existing or planned industrial 

facilities.  

4.3.2 Impacts 
The new RICE engines, warehouse, and stormwater pond would occupy approximately 7.3 acres on the 

existing PGS property and would be installed adjacent to the existing turbines on site. Construction of the 

RICE facilities would result in the conversion of 7.3 acres of agricultural land to industrial use. However, 

this portion of the property is zoned Industrial; thus, the change in land use would be consistent with 

current zoning. Areas outside of the generation facility that are not needed to support the PGS could 

continue to be used for agricultural purposes. Approximately 9.0 acres of the property would be used for 

laydown areas and an additional 3.77 acres would be use for temporary parking.  

The new combustion turbines, 345-kV substation, and the blowdown and stormwater ponds would 

occupy approximately 72.01 acres on the new site north of the existing PGS property. The new permanent 

structures would result in the conversion of 72.01 acres of agricultural land to industrial use. 

Approximately 12.7 acres of the property would be used for laydown area, 9.2 acres would be used for 

temporary construction trailers and parking. These areas would be temporarily unavailable for agricultural 

purposes during construction. In total approximately 21.9 acres would be temporarily disturbed during 

construction. Following construction, these areas would be restored to their original condition to the 

extent practicable and would be available again for agricultural purposes. On the newly acquired 160-acre 

parcel for Phase IV expansion, approximately 66.09 acres would be undisturbed by Phase IV construction 

and development. 

As required by Williams County, Basin Electric would apply for and obtain industrial zoning for 

construction of the additional PGS Phase IV facilities on the 160-acre parcel. 
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4.3.3 Mitigation 
Impacts to agriculture in Williams County would be minor. Although the new 160-acre Project site is 

currently used for agriculture, the overall production of crops and total sales would not be noticeably 

impacted by the 72.01 acres permanently converted to industrial use. Additionally, the existing 120-acre 

site has already been designated for development. Undisturbed areas would continue to be available for 

agricultural use and temporary construction areas would be restored and may also be used for future 

agricultural activities. 

4.4 Public Services 

4.4.1 Description of Resources 

4.4.1.1 Local Services – General Discussion 
The PGS is located in a low population density, rural area in northwestern North Dakota. The area has an 

established transportation and utility network that provides access and necessary services to light industry, 

homesteads, and farms located near the PGS. Williams County provides emergency and social services 

and manages several county parks. The closest city to the PGS is Williston, located approximately 15 

miles southeast. Williston provides recreation and parks, a community center, a golf course, a community 

pool, and a community library. Additionally, the Williston’s local services include emergency services, 

such as a fire department, ambulance service, and a police department. There are also hospitals, medical 

services, and local retail service facilities. 

4.4.1.2 Electrical and Gas Service 
The PGS site is located within the MWEC service area. MWEC, one of Basin Electric’s member 

cooperatives, is a not-for-profit, member-owned electric distribution cooperative that provides electrical 

services to northwestern North Dakota. Basin Electric, through the operation of the Integrated System (IS) 

transmission system, also delivers electrical supply to the area. Sheridan Electric is also a Basin Electric 

member cooperative. Sheridan Electric presently is interconnected to the PGS Phase III Switchyard.  

Natural gas is supplied to PGS by a WBI Energy Transmission, Inc., 1,800-ft-long, 8-inch-diameter 

pipeline that originates at ONEOK’s Stateline I Gas Processing Plant gas interconnection to the Northern 

Border Pipeline. 

4.4.1.3 Roads 
County and township (section line) roads characterize the existing roadway infrastructure around the 

PGS. The PGS is located northwest of the intersection of 56th Street NW and County Road 5 (151st 
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Avenue NW). The nearest highway, U.S. Highway 2, is located approximately six miles south of the 

PGS. 

4.4.1.4 Traffic 
The existing traffic volume on nearby U.S. Highway 2 is documented in Table 4-2. Determining the 

specific capacity of any highway is a complex process; however, general estimates are used for planning 

purposes. For purposes of comparison, the functional capacity, or Annual Average Daily Traffic (AADT), 

of the section of U.S. Highway 2 that runs through the city of Williston is 6143 per day; compared to the 

section west of Williston (south of the Project Site) has an AADT of 1765 per day. In general, highways 

near the PGS carry lower levels of traffic than what is average for rural North Dakota. 

Table 4-2:  Existing Daily Traffic Levels 

Roadway Segment 2021 AADTa 2021 Commercial Truck Traffic 
U.S. Highway 2 west of Williston 1765 361 

U.S. Highway 2 – Williston City U 6143 Not Recorded 
151st Avenue NW (County HWY 5) South 

of Project Site  515 150 

Source: 2021 Traffic Volumes from NDDOT, Bismarck  
a - Annual Average Daily Traffic 

Limited vehicle count data is available for the county and township roads near the PGS. There is recent 

data for 151st Ave NW (also County Highway 5), the main access road for the existing PGS. However, 

this data is for a location approximately 8 miles south of PGS but provides an indication of potential 

traffic levels on 151st Ave NW in the vicinity of PGS. In general, the North Dakota Department of 

Transportation (NDDOT) provides traffic counts for designated U.S. and state highways and high traffic 

areas.  

4.4.1.5 Water Supply 
Hebron Township and the surrounding area have limited public infrastructure services, which is typical of 

most rural townships in western North Dakota. Homes typically use septic systems and water wells for 

their household needs. Water is supplied to PGS by the Northwest Rural Water District, which has lines 

located in this area.  

4.4.1.6 Telephone, Fiber Optic, Television and Radio Communications 
The PGS would make use of existing underground fiber cable. PGS is interconnected with Basin Electric 

facilities through Basin Electric’s microwave communication system. 
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4.4.2 Impacts 

4.4.2.1 Local Services 
Construction workers would potentially use local services, such as emergency services, medical facilities, 

community facilities, and recreational facilities. Considerable increases in local services have occurred in 

recent years throughout the area. The Project workforce would be small compared to the overall 

workforce in the area and the amount of services development. No negative impacts to these local 

services are anticipated because the existing services/facilities in the City of Williston and Williams 

County would likely be able to accommodate use by construction workers that would be in the area on a 

temporary basis. 

4.4.2.2 Electrical and Gas Service 
Basin Electric has identified the need for additional electric generation in northwestern North Dakota as a 

result of increased demand and to meet reliability and system stability requirements for the region. 

Investigations and analyses conducted for the overall power delivery systems found that without 

improvements, the flow of power along existing lines may result in local line overloads. 

Energy would be generated and distributed to the electrical grid system serving the rapidly increasing 

electrical load requirements in northwestern North Dakota. The PGS Phase IV Project would improve the 

reliability of service into the area. The current electrical system in the area is not capable of receiving the 

additional generation without additional equipment or facility upgrades. Upgrades would include both a 

new switching station to be developed as part of Phase IV at the expanded PGS site, and new 

transmission lines extending from the PGS.  The new transmission facilities are currently in the planning 

phase and would require a separate authorization from the NDPSC. 

4.4.2.3 Roads 
The primary access road, which would experience minor wear-and-tear due to increased motor vehicle 

and construction vehicle activity during the operation and construction of the Project, is County Road 5 

(151st Avenue NW). U.S. Highway 2 currently experiences high levels of truck traffic and is designed to 

support these levels and types of traffic. The amount of additional traffic generated by Project 

construction, even at peak levels, would be minor compared to the current levels. U.S. Highway 2 is not 

anticipated to experience any negative impacts as a direct result of the construction or operation of the 

proposed Project. 
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4.4.2.4 Traffic 
The peak construction labor force for the Project would be approximately 220 employees. The equipment 

and material deliveries generated by construction are estimated to be approximately 2,200 truckloads over 

the approximately 30-month period of Project construction, although they would typically be 

concentrated in the first few weeks before and after the initiation of construction of the different 

generation components (RICE engines, CT Unit 4, CT Unit 5). Deliveries and workers could use any 

combination of federal, state, and county highways and other township roads throughout the Project area. 

The traffic volume in and around Williston has increased significantly with the oil and gas development 

occurring in the area. U.S. Highway 2, the main road to access the project site, had a reported AADT of 

6,143 vehicles per day 2021.  Additional vehicles in the area as a result of the PGS would be considerably 

below these levels and temporary in nature. Vehicle trips resulting from Project construction would be 

insignificant compared to existing levels. The capacity of any route and level of service on existing roads 

would not be impacted. 

The proposed Project would require 15 additional full-time employees to operate the PGS. This 

workforce and support services would generate an approximate maximum of 20 additional vehicle trips 

per day. No impacts to area roads would occur from Project operation. 

Truck access to the PGS is served by County Road 5 and U.S. Highway 2. The proposed Project could 

result in temporary traffic delays on these roads as a result of wide-load or other construction traffic 

accessing the site. Additional operating permits would be issued by the state, county, and/or township for 

over-sized truck movements. 

4.4.2.5 Water Supply 
No additional water supply development would be necessary for the proposed gas engines. Water use 

during construction would be limited to water used for dust control. The gas engines do not consume 

water during operation. The only additional water consumption for the proposed Project would be potable 

water for the 15 additional employees and cooling water makeup. Potable water is supplied to the PGS 

from the local rural water distribution system and would be adequate to meet the needs of the proposed 

facilities. 

4.4.2.6 Telephone, Fiber Optic, Television and Radio Communications 
No impacts to these communication resources are anticipated. 
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4.4.3 Mitigation 
Construction and operation of the Project would be in accordance with applicable federal, state, and local 

permits and laws, as well as industry construction and operation standards. Due to the minor impacts 

expected on the existing infrastructure during Project construction and operation, no mitigation is 

proposed. 

4.4.3.1 Local Services 
Construction, operation, and maintenance of the Project would not impact local services, and no 

mitigation is proposed. 

4.4.3.2 Electrical and Gas Service 
The construction of the Project would not negatively impact existing electrical or gas service; therefore, 

no mitigation is proposed. 

4.4.3.3 Roads 
Construction and operation of the proposed Project would be in accordance with applicable federal, state, 

and local permits and laws, as well as industry construction and operation standards. Due to minor impact 

expected on the existing infrastructure during the construction and operations of the Project, no mitigation 

is proposed. Owners would coordinate with the North Dakota Highway Patrol to obtain over 

height/overweight permits as necessary prior to transporting equipment. Appropriate notification to the 

Federal Aviation Administration (FAA) would be provided for construction cranes, turbine stacks, and 

any communications facilities. 

Owners would work with the road jurisdictional authority for any necessary road repairs. The 

transportation of materials and equipment would be conducted in accordance with NDDOT regulations. 

All necessary provisions would be made to conform to safety requirements for maintaining the flow of 

public traffic. Construction operations would be conducted to offer the least possible obstruction and 

inconvenience to public traffic. Public roads would be used, to the extent practicable, to access the 

proposed Project. 

4.4.3.4 Traffic 
Construction, operation, and maintenance of the Project would not negatively impact traffic; therefore, no 

mitigation is proposed. 
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4.4.3.5 Water Supply 
Construction, operation, and maintenance of the Project would not negatively impact local water supply; 

therefore, no mitigation is proposed. 

4.4.3.6 Telephone, Fiber Optic, Television, and Radio Communications 
Construction, operation, and maintenance of the Project would not negatively impact telephone, fiber 

optic, television, or radio communications; therefore, no mitigation is proposed. 

4.5 Human Health and Safety 

4.5.1 Description of Resources 

4.5.1.1 Human Health 
Human health risks in and around the PGS site include potential exposure to electromagnetic fields 

(EMF) associated with existing transmission lines and existing and proposed substations/switchyards. The 

term EMF references two separate fields: electric fields and magnetic fields. Electric fields are produced 

by the line voltage, and magnetic fields are produced by the electric current in the lines. An electric field 

results from the voltage on an electrical wire as caused by electric charges, and electric fields can exert 

forces on other nearby charges. The intensity of the electric field is related to the voltage of the line and 

proximity to the conductor. Electric fields are measured in volts per meter (V/m) or kilovolts (kV) per 

meter (kV/m). 

The National Institutes of Health (NIH) indicates that for a 230-kV transmission line, the typical electric 

field at 50 feet from the centerline is 1.5 kV/m and 19.5 milligaus (mG) and 3.0 kV/m and 29.4 mG at 65 

feet from the centerline of a 500-kV line (NIH 2002). Values for a 345-kV line are not provided but 

would be expected to fall between these levels. All these values are less than the International 

Commission on Non-Ionizing Radiation Protection (ICNIRP) levels for members of the general public of 

4.2 kV/m for electric fields and 833 mG for magnetic fields (ICNIRP, 1998).  

4.5.1.2 Human Safety 
Occupational hazards include risks associated with construction and construction equipment, installation 

of equipment, heavy equipment transportation, and contact with electric lines. Potential public hazards 

include increased traffic volume due to construction vehicles in the area, and large construction vehicles 

and equipment using local roadways designed for lighter traffic. 
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Proper safeguards would be implemented during construction and operation of the facility. The 

transmission line and associated facilities would be designed to meet local, state, NESC, and Basin 

Electric safety standards. Construction crews would comply with local, state, NESC, and Basin Electric 

standards regarding the installation of facilities. 

4.5.2 Impacts 

4.5.2.1 Human Health 
The proposed Project would result in potential exposure of PGS employees to EMF associated with the 

switchyard. EMF would be strongest in and directly adjacent to the switchyard and would decrease with 

increasing distance from the switchyard or transmission lines. 

Based on NIH (2002), the EMF levels at the edge of the PGS property even under maximum operating 

conditions and normal operating conditions are expected to be below the published ICNIRP Guidelines. 

The nearest sensitive receptors from the PGS include a church approximately 0.25 mile away and several 

residences, the closest being nearly one mile from the PGS. No adverse impacts are anticipated. 

4.5.2.2 Human Safety 
During construction, potential safety hazards may occur as a result of heavy equipment operation, the 

presence of overhead materials and cranes, and the use of construction tools. Construction personnel are 

at a higher risk than the general public during this phase of the proposed Project, but the risk is temporary.  

Construction and operation of the proposed Project would involve the use and storage of regulated and 

hazardous materials. During construction, diesel fuel, gasoline, and lubricating oils from heavy equipment 

and vehicles could be accidentally leaked or spilled. Hydraulic fluid, paints, and solvents would likely be 

used during the construction phase as well. All used oil generated at the proposed Project site and other 

potentially hazardous materials (automotive fluids, spray paint cans, etc.) at the site would be collected by 

a licensed/permitted recycler. To reduce the potential for a release of regulated or hazardous materials 

during the construction phase of the proposed Project, work would be planned and performed in 

accordance with Occupational Safety and Health Administration (OSHA) standards and protocols 

addressing the use of potentially hazardous materials and applicable federal and state environmental 

regulations. If a hazardous release were to occur, cleanup, management, and disposal of contaminated 

soils would be conducted according to U.S. Environmental Protection Agency (EPA) and state standards. 

Conformance to these standards and procedures would reduce the potential for significant impacts 

resulting from the release of hazardous materials during the construction phase. During plant operation, 

petroleum products would be stored in areas designed for liquid storage. 
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