Program Approval

l. General Information

A. Institution Kansas State University

B. Program Ildentification

Degree Level: Master’s

Program Title: Mineral Exploration for a Sustainable Future

Degree to be Offered: Masters of Science

Responsible Unit: College Art & Science — School of Earth and Environmental Science
CIP Code: 40.0699

Modality: Face-to-Face, Online, Hybrid

Proposed Implementation Date: Spring 2027
Total Number of Semester Credit Hours for the Degree: 30

Il.  Clinical Sites:
Does this program require the use of Clinical Sites? No

lll. Justification

As Kansas State University continues to advance its mission as a next-generation, land-grant
institution, it is essential to develop academic programs that respond to emerging challenges
and opportunities. The Mineral Exploration for a Sustainable Future Master’s degree reflects
that commitment by addressing pressing societal needs, supporting workforce development,
and contributing to sustainable solutions that benefit Kansas and beyond.

Global Energy Demand & Critical Minerals
e Asglobal energy demand continues to rise, the need for critical minerals has become
increasingly urgent. To meet this demand, new mines must be discovered and
developed by 2050 (International Energy Agency, 2021; S&P Global, 2022).
¢ Achieving the net-zero carbon dioxide goal by 2050 will require a dramatic increase in
critical mineral production (International Energy Agency, 2021; Hund et al., 2020).
e Global copper demand is projected to rise sharply in the coming decades (Schipper et
al., 2018), enough that meeting it will require mining 115% more copper between 2018
and 2050 than has been mined throughout all of human history (Cathles & Simon,
2024).
This underscores the strategic importance of mineral exploration in the Energy Transition.

Workforce Shortages & Educational Gaps

A major barrier to meeting this demand is the shortage of trained geologists and the limited
number of specialized educational programs available in the U.S. and globally. Over the past
decade, geology degree completions have declined sharply across every major region: 40.3% in
the nine-state region (Kansas, Arkansas, Colorado, lllinois, lowa, Missouri, Nebraska, Oklahoma,
and Texas), 21.9% nationally in the U.S., and 34% in Australia, where honours and coursework
master's completions fell from a 2014 peak of nearly 950 to 624 in 2021 (Cohen, 2022).



Urgent Need for Exploration Geologists

Demand for qualified exploration geologists — professionals capable of discovering and
managing resources like metals, industrial minerals, and water — is growing rapidly at mining
and mineral exploration companies such as OceanaGold, Dahrouge Geological Consulting USA,
SSR Mining, and Freeport-McMoRan.

In the U.S., this demand will be further strained by workforce attrition: 27% of the current
geoscience workforce is expected to retire by 2029, representing approximately 130,000
workers (Gonzales & Keane, 2020).

This program not only supports Kansas State University’s strategic and sustainability priorities;
it also aligns with broader governmental priorities to boost domestic energy production and
reduce reliance on foreign sources. By emphasizing mineral exploration and its role in the
Energy Transition — the global shift away from fossil fuels toward renewable, low-carbon, and
electrified energy systems, which depends heavily on critical minerals like copper, lithium, and
cobalt — the program underscores its strategic importance in securing a resilient energy future
for Kansas and the nation.

One of the foundations of the Professional Masters in Mineral Exploration for a Sustainable
Future is to offer students a real applied learning experience and provide them with the
opportunity to engage in research, critical thinking, and project development. Students will
choose courses in mineral and water resource exploration, environmental sustainability, and
business.

This program will be among the few in the United States that train the next generation of
exploration geologists to address sustainable challenges. By aligning with regional and global
goals, graduates will help create a brighter future for Kansas, the nation, and the world.

IV. Program Demand

A. Survey of Student Interest

Number of surveys administered: 136

Number of completed surveys returned: 26 (19% response rate)

Percentage of students interested in a career in mineral exploration:
35% yes, 59% maybe, and 6% no

Percentage of students interested in program:
18% yes and 59% maybe

Students enrolled in geology programs at K-State, the University of Kansas, and the University
of Oklahoma were surveyed during Fall 2025. Results indicate that 35% of surveyed students
are definitively interested in a career in mineral exploration, 59% may be interested, and only
6% are not interested.

Most importantly, 77% of surveyed students are definitively or possibly interested in



completing such a program (18% interested, 59% maybe), against 23% who are definitively not.
This demonstrates that even undergraduate geology majors are not fully aware of mineral
exploration as a career path. Awareness in this field is expected to increase substantially over
the next decade due to national supply efforts in critical minerals.

B. Market Analysis

This market analysis was conducted by the K-State Market Intelligence and Analysis team, part

of the Center for Academic Innovation at Kansas State University, using labor market data from
Lightcast, a labor market analytics company. The report draws on degree completion data from
2014-2023 and job posting trends from 2019-2023 to assess student demand, the competitive
landscape, and labor market outlook for a Mineral Exploration master's or graduate certificate

program.

Nationally, master's-level completions in mineral exploration—related programs (geology CIP
code 40.0601) have declined 21.9% over the past decade, with the Nine-State Region declining
even more sharply at 40.3% (Bellamy, K-State Market Intelligence & Analysis, p. 4-5). This
contraction, however, coincides with growing labor market demand, and it is concentrated in
traditional on-campus delivery — online completions grew from just ten to 165 nationally
(+1,550%) over the same period, pointing to unmet demand for flexible, modern program
formats (p. 4).

According to our market analysis, job postings in the field of mineral exploration in the nine-
state region has increased 11.2% over the past five years, with a 400% increase in Kansas alone.
In the US, the increase is more significant (35.8%). The job analysis shows five mineral
exploration-related job titles out of the top ten with geologists and Exploration Geologists at
the top two, surpassing Engineering Geologists. Seven out of the top ten hiring employers were
mineral exploration companies.

This demand is projected to continue: Lightcast forecasts occupation growth of 7.0% in the
Nine-State Region and 8.8% nationally between 2023 and 2033, both in line with or ahead of
all-occupation growth benchmarks for the same period (p. 15-16).

The skills required in job offers are Geology (97%), Earth Science (20%) and GIS (20%). The
predicted skills expected to grow the fastest in demand are geologic modelling (35%),
presentations, and project management (19.8%) all skills that will be acquired or enhanced
through the proposed program. The proposed program will also enable students to
progressively learn in the areas of geology, geophysics, engineering geology, groundwater,
sampling, and GIS, representing the highest skills demanded by employers.

Notably, the market analysis identifies a gap between employer demand and job-seeker
qualifications in 17 of the top 25 specialized skills — including geologic modeling, geotechnical
engineering, project management, and GIS — representing a clear opportunity for a program
designed to close that gap and prepare graduates who are immediately workforce-ready (p.
12). Competitively, K-State would enter a field with a small number of established programs,



Colorado School of Mines, New Mexico Institute of Mining and Technology, the University of
Arizona, and the University of Texas at Dallas, each differentiated around specific niches such as
ore deposit exploration, geochemistry, or critical minerals, leaving room for a distinctly
sustainability-oriented program identity (p. 7). The University of Texas at Dallas is shown in the
market analysis. However, after careful inspection of their program, it is clear their current
program is not substantially different from our current proposed K-State master’s degree and
not actually specialized in mineral exploration.

As we plan to develop an online option for the core courses as well as some of the electives, the
program will be modular, incorporating in-person and online courses offering flexibility to our
students, and allowing part-time, on-the-job and international students to limit times spent on
sites.

Institution Program Name

Professional Master’s Degree in Mineral Exploration
program

Professional Science Master's Program in Economic

Geology

Colorado School of Mines

University of Arizona

New Mexico Institute of Mining
and Technology

MS in Mineral Engineering

V. Projected Enroliment for the Initial Three Years of the Program

Year Total Headcount Per Year Total Sem Credit Hrs Per Year
Full- Time Part- Time Full- Time Part- Time

Year 1 7 2 210 30

Year 2 12 4 360 60

Year 3 17 10 510 150

VI. Employment

There were approximately 272,272 geoscientists employed in the U.S. as of August 2025,
according to data from the American Geosciences Institute (AGI), which uses data from the U.S.
Census Bureau and the Bureau of Labor Statistics Current Population Survey. In addition, the
American Geosciences Institute projects that 27% of the existing geoscience workforce in the
U.S. will retire by 2029. And in the last few weeks, major cuts to government agencies including
the U.S. Geological Survey (USGS), a science bureau within the Department of the Interior, have
accelerated an already dire shortage.

This looming shortage is compounded by a shrinking supply pipeline. According to the Kansas
State University Master's in Mineral Exploration for a Sustainable Future Market Demand
Report (Bellamy, January 2025), master's-level completions in the related geology CIP code
(40.0601) have declined 21.9% nationally and 40.3% within the nine-state region over the past
decade. Only 168 institutions nationwide awarded a geology master's degree in 2023, with a
median of just five completions per program — meaning the pool of new graduates entering


https://cmrs.mines.edu/professional-master-in-mineral-exploration/
https://cmrs.mines.edu/professional-master-in-mineral-exploration/
https://lpeg.geo.arizona.edu/psm
https://lpeg.geo.arizona.edu/psm
https://nmt.edu/academics/mining/graduate.php

the field is both small and contracting even as retirements accelerate. The combination of a
retiring workforce, federal workforce reductions, and a thinning academic pipeline points to a
widening talent gap that new, well-positioned programs are needed to fill.

Demand-side indicators reinforce the opportunity. According to the report, for Geology CIP
40.0601:
e Job postings in the field of mineral exploration increased 11.2% over the past five years
within the nine-state region, with a 400% increase in Kansas alone.
e Inthe U.S., the increase is more significant (35.8%) — nearly ten times the 3.6% growth
rate for all bachelor's- and master's-level postings nationwide over the same period.
e Job analysis shows five mineral exploration-related job titles out of the top ten, with
geologists and exploration geologists at the top two, surpassing engineering geologists.
e Seven out of the top ten hiring employers were mineral exploration companies,
spanning mining, geotechnical and environmental engineering, and renewable energy
— including Kinross Gold, Freeport-McMoRan, and Barrick Gold.
e The total number of jobs in the occupation is expected to grow 7.0% in the nine-state
region, from 8,236 to 8,811 jobs from 2023 to 2033.
e Nationwide, the total number of geologist jobs is expected to grow 8.8%, from 26,112 to
28,409 jobs from 2023 to 2033 — outpacing the 8.1% projected growth rate for all U.S.
occupations combined.

Taken together, these figures describe a field where demand is accelerating on multiple fronts
— a retiring workforce, federal capacity cuts, and above-average job growth and posting
activity — while the supply of new graduates is shrinking. A program built around modern,
sustainability-oriented mineral exploration skills is well positioned to help close that gap.

VIl. Admission and Curriculum

A. Admission Criteria

A bachelor’s in geology or equivalent is required to be admitted to the program. Students
should have completed courses such as Petrology, Structural Geology, Field Camp, or
equivalent courses. Admission requires a BS in Geology or related field and a minimum of 2.8
GPA at undergraduate level.

Admissions will also be considered for those that already have a STEM masters or

undergraduate degree in areas like Civil and Environment Engineering, Environmental Science,
GIS.

B. Curriculum

Here is a curriculum example for a student enrolled to the program with a concentration in
Geophysics

Year 1: Fall SCH = Semester Credit Hours
Course # Course Name SCH
GEOL 802 Mineral Exploration 3
GEOG 508 GIS1 3




GEOL 640 Introduction to Geophysics (elective) 3
MANGT 720 | Organizational Behavior 3
Year 1: Spring
Course # Course Name SCH
GEOL 701 | Economic Geology 3
FINAN715 | Corporate Finance (elective) 3
GEOL 805 | Advanced Petrology (elective) 3
GEOL 642 | Field Geophysics (elective) 3
Year 2: Fall
Course # Course Name SCH
GEOL 781 | Applied Field Geology 3
GEOL 790 | Problem in Geology 3
Total Number of Semester Credit Hours 30
VIII. Core Faculty
Note: * Next to Faculty Name Denotes Director of the Program, if applicable
FTE: 1.0 FTE = Full-Time Equivalency Devoted to Program
Highest TenureAcademic Area of FTE to
Faculty Name Rank Degree Track Specialization Proposed
& Y/N P Program
Brice Lacroix Associate Ph.D |Y Geology 0.3
Professor
Matt Brueseke Professor Ph.D |Y Geology 0.2
Future hire Teaching Assistant Ph.D N Geology 0.5
Professor
Number of graduate assistants assigned to this program 1
IX. Expenditure and Funding Sources
A. EXPENDITURES First FY Second FY Third FY

1. Personnel — Reassigned or Existing Positions

Faculty $52,970 $52,970 $52,970
Administrators (other than instruction time) SO SO SO
Graduate Assistants SO SO SO
Support Staff for Administration (e.q., secretarial) SO SO SO
Fringe Benefits (total for all groups) $17,480 $17,480 $17,480

Other Personnel Costs




Total Existing Personnel Costs — Reassigned or
Existing

$70,450

$70,450

$70,450

2. Personnel — New Positions

3. Start-up Costs - One-Time Expenses

Faculty S0 S0 $60,000
Administrators (other than instruction time)

Graduate Assistants $18,590 $18,590 $18,590
Support Staff for Administration (e.q., secretarial)

Fringe Benefits (total for all groups) $2,417 $2,417 $22,817
Other Personnel Costs

Total Existing Personnel Costs — New Positions $21,007 $21,007, $101,407

Library/learning resources $15,000 $15,000 $15,000
Equipment/Technology $118,000 SO SO
Physical Facilities: Construction or Renovation

Other $5,000 $5,000 $5,000
Total Start-up Costs $138,000 $20,000 $20,000

4. Operating Costs — Recurring Expenses

Supplies/Expenses $5,000 $5,000 $5,000
Library/learning resources $2,000 $2,000 $2,000
Equipment/Technology

Travel $10,000 $10,000 $10,000
Other $5,000 $5,000 $5,000
Total Operating Costs $22,000 $22,000 $22,000
GRAND TOTAL COSTS $251,457 $133,457 $213,857
B. FUNDING SOURCES Current First FY Second FY Third FY
(projected as appropriate) (New) (New) (New)

Tuition / State Funds $119,599 $209,299 $328,898
Student Fees

Other Sources $154,844 S44,352 $69,696
GRAND TOTAL FUNDING $274,443 $253,651 $398,594
C. Projected Surplus/Deficit (+/-)

(Grand Total Funding minus Grand Total $22,986 $120,194] $184,737
Costs)




X. Expenditures and Funding Sources Explanations

A. Expenditures

Personnel — Reassigned or Existing Positions

The responsibilities of Drs. Lacroix and Brueseke will be to teach three of the core courses, and
one elective for no salary supplement until a permanent individual is hired to support the
program, and once the program gains sufficient revenues. Both professors’ expertise are in
economic geology and mineral exploration. Additionally, Dr. Lacroix has multiple industry
experiences and connections for potential applied learning experiences. With the new hire, Dr.
Lacroix will reduce his teaching load for this program and return to his previous role. The new
hire will principally teach the core classes online, as well as the field components of certain
courses. Drs. Lacroix, Brueseke, and the new hire will continue to teach the master’s courses.

Personnel — New Positions

The plans are to hire an additional teaching faculty member to primarily develop and teach the
master’s online courses. They will also co-teach the different applied field components of the
new program. The new hire will have specialties in mineral exploration, economic geology, and
industry experience. We will hire this individual when the program gains sufficient resources
expected in year three.

Start-up Costs — One-Time Expenses
Start-up costs cover the purchase of three core pieces of equipment used in modern mineral
exploration, along with the establishment of a specialized rock library.

(1) A Scanning Electron Microscope (SEM) uses a focused beam of electrons, rather than
light, to produce highly magnified images of rock and mineral samples and to identify
their chemical composition. It is the standard laboratory instrument used across the
mining industry to determine what minerals are present in a sample and in what
concentrations — a skill students must master to be job-ready in exploration geology.

(2) A portable X-ray fluorescence (XRF) analyzer is a handheld device that identifies the
chemical elements in a rock sample within seconds, directly in the field, without
needing to send the sample back to a lab. Exploration geologists use this tool
constantly during fieldwork to make real-time decisions about where to focus further
investigation, so hands-on training with it is essential to preparing students for the
job.

(3) A drone-mounted magnetometer is a sensor, carried by an unmanned aerial vehicle,
that measures small variations in the earth's magnetic field to help geologists map
underground rock formations and mineral deposits without disturbing the land
surface. It reflects current industry best practice for low-impact exploration and gives
students direct experience with the technology now replacing traditional, more
invasive ground surveys.

Together, these instruments give students hands-on experience with the same tools they will
use immediately upon entering the workforce, covering laboratory analysis (SEM), field analysis
(portable XRF), and remote geophysical surveying (drone magnetometer).



The Library/Learning Resources and Equipment/Technology expenses also cover course
development and course-related materials associated with establishing a rock library
specialized in economic geology. A rock library is a curated, physical reference collection of rock
and mineral specimens — including ore samples, host rocks, and alteration minerals — that
students use to learn to visually and physically identify the materials associated with valuable
mineral deposits. Economic geology specifically concerns the minerals and rocks with
commercial value, so a library built around this specialty gives students direct, repeated hands-
on exposure to the actual materials they will encounter in professional exploration work, which
is difficult to replicate through photographs or lecture alone.

Other one-time expenses are for miscellaneous expenses such as shipping cost (for samples),
outsource analyses (e.g., water institute, certified labs), computers and specialized software
(e.g., leapfrog, I0Gas).

Operating Costs — Recurring Expenses

Recurring expenses cover maintenance of industry certifications and teaching resources. The
travel expenses are to support field-based learning experiences. Other recurring expenses are
for marketing and miscellaneous expenses.

B. Revenue: Funding Sources

K-State’s Academic Innovation Fund awarded Drs. Lacroix, Kempton and Brueseke $129,500 for
start-up (reflected in year 1 other sources in table above) costs to develop a professional
master’s program in Mineral Exploration for a Sustainable Future.

Beyond the initial award, tuition and fees will support the program. Tuition is based on a
competitive rate of $1,130.42 per student credit hour for non-resident, and $498.33 for
resident. For calculations in the table, a conservative estimate was made that every student
would be a resident. Fees for the program are conservatively estimated at $105.60 per student
credit hour in each of the three years. Fees will likely be greater and are dependent on the
courses that students take each semester. Course fees are used to cover consumables and
other required materials for labs and equipment upkeep.

C. Projected Surplus/Deficit
We project a small deficit in the first year, mainly due to equipment start up costs. Beginning
year two and after, there will be a surplus in the program, which will continue dependent on
program growth and retention.
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