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EERC DISCLAIMER

LEGAL NOTICE: This research report was prepared by the Energy & Environmental
Research Center of the University of North Dakota (UND EERC) as an account of work sponsored
by the North Dakota Industrial Commission (NDIC) through the Lignite Research Program
(SPONSOR). To the best of UND EERC’s knowledge and belief, this report is true, complete, and
accurate; however, because of the research nature of the work performed, neither UND EERC, nor
any of their directors, officers, or employees, makes any warranty, express or implied, or assumes
any legal liability or responsibility for the use of any information, apparatus, product, method,
process, or similar item disclosed or represents that its use would not infringe privately owned
rights. Reference herein to any specific commercial product, process, or service by trade name,
trademark, manufacturer, or otherwise does not necessarily constitute or imply its endorsement or
recommendation by UND EERC. SPONSOR understands and accepts that this research report and
any associated deliverables are intended for a specific project. Any reuse, extensions, or
modifications of the report or any associated deliverables by SPONSOR or others will be at such
party’s sole risk and without liability or legal exposure to UND EERC or to their directors, officers,
and employees.

NDIC DISCLAIMER

LEGAL NOTICE: This research report was prepared by UND EERC as an account of work
sponsored by NDIC through the Clean Sustainable Energy Fund. To the best of UND EERC'’s
knowledge and belief, this report is true, complete, and accurate; however, because of the research
nature of the work performed, neither UND EERC, NDIC, nor any of their directors, officers, or
employees makes any warranty, express or implied, or assumes any legal liability or responsibility
for the use of any information, apparatus, product, method, process, or similar item disclosed or
represents that its use would not infringe privately owned rights. Reference herein to any specific
commercial product, process, or service by trade name, trademark, manufacturer, or otherwise
does not necessarily constitute or imply its endorsement or recommendation by UND EERC or
NDIC. NDIC understands and accepts that this research report and any associated deliverables are
intended for a specific project. Any reuse, extensions, or modifications of the report or any
associated deliverables by NDIC or others will be at such party’s sole risk and without liability or
legal exposure to UND EERC or to their directors, officers, and employees.



TABLE OF CONTENTS

LIST OF FIGURES ...ttt sttt ettt sttt et sbeenesanens il
EXECUTIVE SUMMARY ...ttt sttt sttt ettt st nbe et e naes il
INTRODUCTION ...ttt ettt ettt ettt et e st e e teeste s st esseeneesseenseentasseenseensenseesennnans 1
New Lignite-Fired Power Generation Coupled with High-Electrical Demand
INAUSEIIAL PTOJECE ..neviieiiie ettt ettt e et e et e e e taeeeaaeesnnaeesnseeennnes 1
Lignite Power Generation Facility.........cccceeviiiiiiiiiiiniiiiieieecceee e 1
Data ProceSSING CONLET.......ccuviiiiieeiiieecieeeieeeiteeeieeeeieeesteeesaeeeseaaeesaeessseesnsaeesnneeas 2
CM Processing FaACIItY.......ccccuiiriiiiiieiieeiiecie ettt ettt 2
NEW LGN IMINE....ccuuiiiiiiiiiiiie ettt tee st eeste e e v e e esaeesssseeessaeessseeennnes 2
Economic Impact of New Lignite-Fired Power Generation Coupled with
High-Electrical Demand Industrial Project ............ccoeeiiieiiiieciii et 2
Construction PRaSING ........ccoevuiiiiiiiieiie ettt et 3
Operation PRASING........ccuiiiiuiiiiiiecie e aae e e e e ebaeeeaee s 3
Measures REPOTIEA .......c..ieiiiiiiiiieieeieee ettt ettt et be e e 4
Construction ECONOMICS ......cc.uiiiuiiiiiiiieiiieie ettt 4
Operation ECONOMICS.......ccuiiiieiiieiieiiie ettt ettt ettt et e et e sae et esaaeenbeeseeeensees 7
CONCLUSION ...ttt ettt ettt ettt sh e sb et sat e s bt et e sb e e bt e st e sbeenbeensesseenbeennes 11
REFERENCES ...ttt ettt ettt ettt bttt st sbe e et esaeenee 12



[c BN e

O

LIST OF FIGURES

Construction-phase employment effects ..........ceeciiiiiiiiiiiiieiieeeee e 4
Construction-phase 1abor iNCOmMe ffeCtS .........c.oeviiiriiiiiiiiiicieee e 5
Construction-phase value-added effects.........cccveviiiiiiiiiiiieee e 6
Construction-phase INAUSITY OULPUL ......oeeeiiieiiieeiie e e e saee e s 6
CONSLIUCION-PRASE TAXES.....veeevieeeiieeiiieeiieeeiieeestteeesaeeeeeeesteeesseeessseeesseeesseeasseesssseessees 7
Operation-phase employment effects .........ccieriiiiiiriiiieie e 8
Operation-phase 1abor INCOME ffECtS ........ccuiiriiiiiiiiiiciieeeeee e 9
Operation-phase value-added effects ..........coeviiriiiiiiiiieeee e 10
Operation-phase INAUSLTY OULPUL ......cccviieiiieiiiie et e e e e e e 10
OPETatioN-PRASE TAXES ...veeevrieerieeeiieertieerieeesteeerteeesteeesteeesteeesseeessseeesssaeesseessseessseeennnes 11

il



ECONOMIC IMPACT OF INDUSTRIAL GROWTH ON FUTURE POWER
GENERATION IN MERCER, MCLEAN, AND OLIVER COUNTIES

EXECUTIVE SUMMARY

This study assesses the economic impact of a proposed integrated industrial development in
Mercer, McLean, and Oliver Counties centered around a new 500-MW lignite-fired power plant
with lignite coal fuel supplied by a new mine in proximity to the power plant. The facility would
supply reliable baseload electricity to two major energy-intensive operations: a 400-MW data
center and a 100-MW critical mineral (CM) processing facility. Together, these assets create a
continuous high-demand load requiring robust transmission integration and long-term power
system reliability.

In collaboration with North Dakota State University, the Energy & Environmental Research
Center (EERC) comprehensively analyzed the direct, indirect, and induced economic effects
associated with the power plant, new lignite mine, data center, and CM processing facility.
Construction activity is time-phased, with the mine, CM processing facility, and power plant each
requiring 4 years to build and the data center requiring 2 years. All projects are assumed to reach
completion by the end of Year 4. The analysis does not credit any shared construction resources
across projects, a conservative assumption that prevents overstating economic impacts.

e Peak regional construction employment occurs in Year 3, reaching approximately
444 jobs, including 217 direct on-site jobs representing labor income of approximately
$26,000,000 for Year 3.

e Construction-phase taxes include special assesment tax, sales tax, and other
miscellaneous taxes totaling $434,000 over the 4-year period.

e During operation, employment reaches 1106 new jobs for these industries generating
$104,800,000 annually.

e Operation-phase taxes include property tax, sales tax, special assessment tax, and other
miscellaneous taxes totaling $10,900,000 annually.

The combined development represents a transformative regional investment. Collectively,

these four facilities create a diversified, resilient industrial ecosystem with meaningful near-term
construction impacts and long-term economic benefits.
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ECONOMIC IMPACT OF INDUSTRIAL GROWTH AND HEAT INTEGRATION ON
FUTURE POWER GENERATION IN MERCER, MCLEAN, AND OLIVER COUNTIES

INTRODUCTION

This study evaluates the potential economic implications of a hypothetical scenario
involving the construction of a 500-MW lignite-fired power plant on Mercer, McLean, and Oliver
Counties. The proposed facility would provide reliable baseload generation to support two major
industrial consumers: a large-scale data center with an estimated demand of 400 MW and a critical
mineral (CM) processing facility requiring an additional 100 MW. Together, these operations
create a load profile that necessitates continuous, high-capacity power delivery and seamless
integration with regional transmission infrastructure.

The Energy & Environmental Research Center (EERC), in collaboration with North Dakota
State University, has conducted a comprehensive economic assessment to evaluate direct and
indirect impacts on Mercer, McLean, and Oliver Counties. The analysis evaluates job creation in
mining, power generation, data center operations, and mineral ore processing and corresponding
secondary benefits to local businesses and governments. Additionally, the study has quantified
revenue distribution to counties and assesses long-term economic sustainability, ensuring that
financial assumptions align with industry realities.

This integrated scenario represents a forward-looking model for coupling industrial growth
with advanced energy solutions, positioning the region as a leader in sustainable power generation
and economic resilience.

New Lignite-Fired Power Generation Coupled with High-Electrical Demand
Industrial Project

The EERC assessed process and capital costs for constructing and operating a 500-MW
lignite-fired power plant, along with a new lignite mine to supply fuel. The facility is intended to
support a 400-MW data center and a 100-MW CM processing facility.

Lignite Power Generation Facility

Baseline construction costs for a new lignite-fired power generation system were sourced
from the U.S. Energy Information Administration’s (EIA) 2023 Sargent & Lundy report on utility-
scale power technologies developed for EIA (1). In this EIA study, the reference case was an
ultrasupercritical combustion system fired with bituminous coal with and without carbon capture
and sequestration (CCS). Without CCS, the overnight cost of a system firing high sulfur
bituminous coal was $4103/kW. With CCS, it was $7346/kW. Adjusting for inflation (2023-2025)
using construction inflation indices and applying a conservative estimate of 2.9% for 3 years and
a North Dakota location factor (1.04) yields $4649/kW (2). Combustion Engineering’s reference
book Combustion Fossil Power: A Reference Book on Fuel Burning and Steam Generation (3)
gives general sizing based on the type of coal fired in the system. Using a medium-volatile
bituminous (similar to the Sargent & Lundy base case) as the baseline, a system firing a medium



sodium lignite will have a size factor approximately 30% taller and a footprint 50% greater than
the bituminous baseline. Again, applying a conservative size factor 30% greater than the baseline
for the increase in size based on the lignite fuel, the costs go to $6043/kW without CCS.

Data Processing Center

Cost estimates for the data processing center used for this study were derived from public
documents provided by Applied Digital facilities in Ellendale, North Dakota, and Harwood, North
Dakota. The estimated cost is $430 million with an assumed 2-year construction period.

CM Processing Facility

Cost estimates for the CM processing facility came from estimates published by the city of
Beulah’s economic development director for a nickel processing facility proposed for development
in Beulah and front-end engineering and design studies performed by the University of North
Dakota College of Engineering and Mines for a rare earth element processing facility at or near a
coal mine site in western North Dakota. The estimated capital cost for a CM processing facility is
estimated at $400 million with a 4-year construction timeline.

New Lignite Mine

Cost estimates for opening a new lignite mine came from discussions with mining industry
stakeholders that reviewed high-level costs and time frame associated with opening a new mine.
From these discussions, the estimated cost is $235 million with a 4-year development period.

All of the capital costs above were used in the following section on economic impacts to
create inputs to the IMPLAN modeling platform to determine the economic impact for the
economy of Mercer, McLean, and Oliver Counties.

Economic Impact of New Lignite-Fired Power Generation Coupled with
High-Electrical Demand Industrial Projects

This assessment quantifies how constructing and operating a 500-MW lignite-fired power
plant, an associated new lignite mine, a 400-MW data center, and a 100-MW CM processing
facility would affect the three-county region of Mercer, Mclean, and Oliver. The analysis focuses
on incremental employment and wages across mining, power generation, and data
center/processing operations (during construction and long-term operations), secondary impacts
to local businesses and institutions, and how additional revenue distributions (including taxes and
assessments) are distributed across the counties. The region is modeled as a single integrated three-
county economy using the IMPLAN modeling platform to estimate direct, indirect, and induced
effects from project spending and activity (4). The anticipated economic effects have been
estimated using information from secondary sources blended with best-case or rule-of-thumb
metrics. This modeling platform captures interindustry relationships and monetary transactions
that ripple through the regional economy.



The economic effects are defined below:

¢ Direct effects: immediate impact in the industry receiving investment (e.g., coal mining
jobs)

¢ Indirect effects: ripple effects in supply chains (e.g., equipment suppliers)

e Induced effects: consumer spending by workers (e.g., restaurant sales from miners’
wages)

Construction Phasing

Construction costs are time-phased across the required build years, recognizing that
injections of capital are not uniform by year for multiyear projects. Within each year, expenditures
are allocated across materials/equipment, labor (local, in-state nonlocal, out-of-state), and special
services (engineering/environmental), with additional adjustments to collect lodging and local
consumption by nonlocal workers. These allocations are translated into model inputs through
customized industry and household spending patterns.

An overriding component of the construction analysis for all four projects is estimating
locally supplied labor, materials, and services from those supplied by entities outside of the three-
county economy. Construction of large industrial facilities requires components, machinery,
equipment, and materials that are often not available from a local economy, although some
components are generally expected to be supplied by local sectors (e.g., concrete). The analysis
limits the expected impacts from construction to only those that are initiated and absorbed within
the local economy. Results presented here do not include additional economic effects within the
larger North Dakota economy (e.g., inputs supplied by firms in the state’s large trade centers).
Therefore, the results in this report represent only the share of overall construction impacts retained
within the three-county region. Finally, construction effects should be interpreted as temporary,
one-time effects. They typically are a boost in economic activity that precedes ongoing effects
associated with annual operations of a facility.

Operation Phasing

For ongoing operations (mine, plant, data center, and CM processing facility), we model
industry balance sheet components aligned to the IMPLAN input/output framework to estimate
annual employment, labor income, output/business volume, and local government revenues. Key
operational data for the mine and power plant were based on North Dakota State University’s
recent North Dakota Lignite Energy Industry Economic Contribution Analysis (5), which draws
its key economic values from industry data specific to operations in North Dakota. Operational
characteristics for a mineral ore processing facility were based on economic metrics developed by
the EERC Carbon Ore, Rare Earth, and Critical Minerals Initiative. Data center operations were
based on estimates of facility size, electricity consumption, and default IMPLAN data for related
economic sectors.



Measures Reported

Key measures include employment, labor income (wages, salaries, benefits, and proprietor
income), industry output/gross business volume, value-added effects are regional gross state
product (GSP) contributions, and local government taxes, including property, sales, and special
assessments.

Construction Economics

The construction analysis reflects staggered development schedules across project
components. The lignite mine, CM processing facility, and lignite-fired power generation plant are
each assumed to require a 4-year construction period, while the data center is assumed to follow a
shorter 2-year construction timeline. Despite these differing schedules, all facilities are planned to
be completed and operational by the end of Year4. Shared resources among the construction
projects were not considered despite each project occurring within the same 4 years and in close
proximity within the three-county region.

Figures 1 and 2 summarize construction-phase employment and labor income effects across
the 4-year build-out. Employment impacts increase with construction intensity, with the largest
concentration of direct jobs occurring during peak construction years for the power plant reflecting
the scale of required on-site labor, project management, and specialized construction trades.
Indirect employment expands alongside direct hiring as regional suppliers of equipment, materials,
transportation, and professional services respond to construction demand, while induced
employment grows as construction wages circulate through the local economy. Correspondingly,
construction-phase labor income rises during high-activity years as demand for employment
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Figure 1. Construction-phase employment effects.
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Figure 2. Construction-phase labor income effects.

parallels the change in construction activities. Together, these figures illustrate how construction
activity translates into both substantial job creation and increased earnings for workers across the
three-county region over the construction period.

Peak regional employment occurs in Year 3, when total construction-phase employment
reaches approximately 444 jobs, including 217 direct on-site jobs. Labor income peaks in the same
year at approximately $26 million, reflecting the overlap of power plant, processing facility, and
data center construction activity.

Figure 3 illustrates the creation of value-added effects retained in the region. Figure 4
highlights how large capital outlays for the four projects affect regional business activity. During
the construction phase, industry output and value-added impacts reflect the scale, timing, and
capital intensity of each project component. Construction-phase industry output captures the total
gross business activity generated in the three-county region and is dominated by the power
generation plant during peak build years, when major equipment procurement, materials
deliveries, and construction services occur. Value added follows similar patterns but at lower
magnitude. The lignite mine contributes a steadier stream of value added across multiple years
because of generalized assumptions that do not exhibit a high ramp up and down of construction
activity. Data center construction exhibits a shorter, more concentrated impact consistent with its
compressed construction schedule. Together, these results demonstrate that construction spending
generates both substantial gross business volume and meaningful net regional economic value
throughout the 4-year build-out.
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Figure 3. Construction-phase value-added effects.
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Figure 5 summarizes revenue streams accruing to local governments during the build.
Government revenues estimated by the IMPLAN modeling platform indicate meaningful gains in
special assessments, sales tax, and other micellaneous revenue streams to local governments.
These streams will fluctuate over the 4-year build as the construction activities ramp up and down,
directly influencing the volume of tax collections. Figure 5 only shows annual revenues and does
not reflect the cumulative total of local government revenues over the entire 4-year construction.
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Figure 5. Construction-phase taxes.

Operation Economics

Employment effects in Figure 6 indicate that the data center accounts for the largest share of
direct employment and the highest overall employment impact when all effect types are combined,
reflecting its staffing-intensive operational model. In contrast, the electric generation plant
generates the largest indirect employment impacts, driven by substantial ongoing purchases of
inputs, maintenance services, utilities, and specialized technical support services that utilize
regional supply chains. The coal mine and CM processing facility provide important but smaller
employment contributions, with impacts spread more evenly across direct, indirect, and induced
categories.
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Figure 6. Operation-phase employment effects.

Figure 7 reflects annual wages, salaries, benefits, and proprietor income associated with
ongoing operations. Results show that the data center generates the largest direct labor income
impact, consistent with its relatively high staftfing levels and ongoing operational payroll. The
electric generation plant, while employing fewer direct workers than the data center and mine,
produces substantial indirect labor income. Induced labor income effects further extend these
earnings into household-serving sectors across the region. Induced impacts are the smallest
component of the economic effects, which is consistent with the economic size of the three-county
region and its proximity to the major trade centers of Bismarck—Mandan and Minot.
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Figure 7. Operation-phase labor income effects.

Figures 8 and 9 summarize operation-phase value-added GSP and industry output (gross
business volume) by facility. Results indicate that the electric generation plant accounts for the
largest value-added contribution, reflecting its capital-intensive operations and extensive ongoing
supply chain linkages that retain a high share of economic value within the region. In contrast,
industry output is led by the data center, whose substantial direct business volume exceeds that of
the power plant. The lignite mine and CM processing facility generate smaller but steady
contributions across both measures. Together, these results demonstrate that long-term operations
generate significant net regional economic value, with the power plant serving as the primary
driver of GSP while the data center delivers the highest level of overall business activity within
the three-county economy.
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Figure 8. Operation-phase value-added effects.
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Figure 9. Operation-phase industry output.

Figure 10 shows annual local government revenues for operations of each facility. In this
analysis, the mine’s direct taxes are derived from a recently opened mine’s tax figures that were
forecast to 2025, data center and CM processing facility direct taxes are based on assessed property
value, and power plant direct taxes are assumed to be zero for the property tax portion. Property
taxes represent the dominant revenue stream for local governments. Revenues from sales and use
taxes and other taxes/miscellaneous revenues will be considerably smaller and are derived
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Figure 10. Operation-phase taxes.

primarily from purchases of goods and services by businesses and household spending. The data
center and CM processing facility account for the largest ongoing tax contributions, driven
primarily by their taxable asset bases. The lignite mine contributes smaller local government
revenues because the primary tax for a coal mine in North Dakota is a state-assessed severance
tax, and mine assests are generally not subject to local taxation. A similar circumstance exists with
the power plant: its primary facility is not subject to local property taxes but instead is subject to a
state electricity conversion tax. At steady-state operations, the integrated project generates
approximately $10.9 million per year in recurring local tax revenues.

CONCLUSION

The integrated development evaluated in this study consists of a 500-MW lignite-fired power
plant, a new lignite mine, a 400-MW data center, and a 100-MW CM processing facility,
collectively representing a large, coordinated industrial investment within the region. The power
plant functions as the backbone of the system, delivering firm baseload electricity to support high-
load industrial demand while generating the largest construction-phase impacts. The associated
lignite mine supplies a stable source of locally produced fuel, supporting steady direct employment
and reinforcing regional energy production and transportation over the long term.

The data center represents the largest single electrical load and a major driver of both short-
term construction impacts and long-term operational employment. Its operations generate the
highest levels of industry output and local property tax revenue, reflecting a large, taxable asset
base and staffing-intensive operating model. The 100-MW CM processing facility further
diversifies the regional economy, providing skilled industrial employment, steady labor income,
and meaningful local tax contributions while activating regional supply chains for materials and
services. Taken together, the four facilities create a diversified industrial portfolio that supports
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substantial short-term economic activity during construction and sustained employment, income,
business volume, and government revenues during operations.
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