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Project: Academic & Workforce Development Program at the Montana Women'’s Prison

Brief description: Montana State University Billings requests $500,000 to expand a pilot project for
an academic development program targeted to inmates at the Montana Women'’s Prison in Billings.

The program offers inmates general education coursework toward certificate or Associate of Applied
Science degrees while at the same time providing them with college and/or life skills.

Executive summary: The MSU Billings pilot project for Academic and Workforce Development at the
Women's Prison, funded in FY10, is designed to enhance the academic and job-skills success of an
at-risk group which has historically not graduated from high school, post-secondary vocational
technical schools, community colleges or four-year colleges. This project provides “boot camp
academic preparation” for offenders in the prison and in the pre-release Passages facility. We would
now like to expand the current offerings, create a mentor program and export the methodology and
the courses to other Montana prison facilities as well to men in the Yellowstone County jail.

Project Description: This project serves a diverse female population, many of whom are high-risk
students, under-prepared for college or typically do not consider further education as an alternative.
The June 30, 2006, the female prison population was 297 offenders and is expected to grow by
17% per year. The demographics of the Women’s Prison show that inmates are 66%
White/Caucasian; 26% Native American; and the remaining being Hispanic, Asian and black.
Educational levels for inmates traditionally varies from first grade/ninth month (with some having basic
illiteracy) to some having 11" and 12" grade levels of education. Roughly 40% place in that upper
range of educational preparation. The age of the inmates ranges from 16 to over 60, with 37% over
the age of 40. That puts the majority between the ages of 18 and 39, or an age where workforce skills
can be best put to work to keep them out of jail upon release. The Pathways to Success program that
was initially funded has resulted in a number of inmates completing classes in work skills training,
personal finance, reading, writing, construction techniques, Microsoft Excel training and philosophy.
MSU Billings faculty provide basic skill instruction through formalized courses, seminars and
workshops. MSU Billings staff work in conjunction with existing School District #2 personnel to
transition inmates from the GED preparation to college-level work and workforce development skills.
Partnerships in this endeavor include the Montana Department of Corrections, staff of the Montana
Women'’s Prison, local business leaders and the staff of the Billings Job Service Workforce Center to
assist with placement opportunities.

Congressional action needed: An appropriation of $500,000 is requested.

Importance to Montana: The hand’'s-on teaching at the prison includes:

e Vocational and occupational counseling programs for the women to explore future careers
(approximately 75 individuals have gone through this program at the Women'’s Prison and at
Passages)

e General education courses enabling students to transfer to a two-year or four-year institution
to complete their degrees once they are released

o Developmental courses for students with weak academic skills

e Alternative teaching methods to accommodate a variety of learning styles

e Reduced recidivism rates through better preparation for re-entry to society. Recidivism has
hovered at above 30 percent for the last decade. Successfully putting inmates back to work
will save money for the correctional system and taxpayers of Montana.

In addition, the program develops academic and workforce potential of Montana’s women prison
population and support high-risk and under-prepared learners for academic success.

Contacts at MSU-Billings
Ronald Sexton, Chancellor (406) 657-2300
Dan Carter, Director of Government Relations, (406) 657-2269






Project: Barley for Rural Development

Brief Description: Montana State University, the University of Idaho and North Dakota State University’s
Institute of Barley and Malt Sciences (IBMS) request $600,000 to develop improved malt, feed,
fructanosic ethanol and food barley varieties for our regional barley growers. These new varieties will
enable rainfed regional barley producers to improve our rural economy and to produce high value barley
and barley straw for the malt, feed, fuel, and food industries.

Executive Summary: Today’s malting barley varieties often fail to produce malting quality barley when
grown without irrigation. Regional irrigation resources are limited, but demand for malting barley is
expanding as malthouses in the West expand production. Barley for Rural Development (BFRD) focuses
on the use of new technologies that improve rainfed malt barley performance. With prior support, our
programs released two winter and two spring malting barley varieties that have been recommended by
the American Malting Barley Association for use in malt production. These will improve both grain yield
and the frequency with which Montana and Idaho growers meet the quality specifications of malt barley
buyers.

Project Description: Fuel ethanol production presents a growing opportunity to America’s barley
growers. BFRD scientists recently demonstrated that some barley genotypes store large quantities of the
water-soluble carbohydrate, fructan, in their straw. Fructan has high market value, in 2007 more than
$450 million, and can be easily degraded and fermented to produce ethanol. In addition to grain, barley
growers will be able to harvest straw from these varieties to produce fuel. We estimate that an average
dryland barley grower could produce 45 gallons of ethanol per acre from the straw of these lines, adding
to farm profitability, local bioenergy production and displacing gasoline imports. Genes have been
identified for this trait and are being moved into our best adapted, highest yielding varieties. Converting
wasted barley straw into ethanol using straw fructans could generate $250 million per year in ethanol
sales and would displace 125 million gallons of liquid fuel imports.

This project will continue the collaborative MSU/UI/IBMS release of high quality dryland malt, feed, food
and ethanol barley varieties that will support American industry. New, more reliable varieties will keep
Canadian malting barley north of our borders and enhance our competitive edge.

It's long been known that barley is a healthy grain. MSU, University of Idaho and Idaho-based USDA-
ARS scientists are collaborating to produce high fiber barley varieties with improved food and feed value.
These barley varieties provide increased fiber for breakfast cereals and improved mineral nutrition for
swine and poultry producers.

Congressional Action Required: An appropriation of $600,000 is requested. Montana State University
and the University of Idaho will each receive $275,000 and North Dakota State University’s Institute of
Barley and Malt Sciences will receive $50,000.

Importance to Montana: Barley for Rural Development will lead to a doubling of Montana’s barley crop
value and to a dramatic expansion of acreage devoted to barley. The potential barley straw fructan-
based ethanol industry will utilize as much as 2 million tons of barley straw to produce 125 million gallons
of ethanol, generating a new farm income source.

Contacts at MSU:
Tom. McCoy, Vice President for Research (406) 994-2891
Jeff Jacobsen, Dean and Director, COA/MAES (406) 994-3681






Project: Bio-energy Research Center at MSU-Northern.

Brief Description: MSU-Northern requests continuation funding of $2 million for projects furthering the
development of new technologies based on known chemical processes for the production of high-value
industrial products using Camelina oil as a base feedstock alternative to petroleum.

Executive Summary: Petroleum has been and remains the basis for fuels, lubricants, fuel additives,
polymers and plastics worldwide. With increasing concerns on the impact of petroleum utilization to the
environment and energy security, advanced countries are becoming more motivated to shift from
petroleum-based economy to renewable-based economy. Vegetable oils are attractive alternative base
oils for the production of functional fluids due to their high viscosity index, high lubricity, high flash point,
low evaporative loss, excellent biodegradability, low toxicity and renewability. However, poor cold-flow
properties and low resistant to oxidation make the utilization of vegetable oils as functional fluids
problematic. Hence, further chemical modifications of vegetable oils are necessary to achieve the
desirable physico-chemical properties for various applications by exploiting the different functional groups
in vegetable oil.

Project Description: With continued funding MSU-Northern will engage in the following projects: 1) —
Development of Alternative Bio-based Aviation Fuel - explore developing technologies based on silver
nitrate-impregnated silica gel and silica-supported ionic liquids with silver salts for the selective adsorption
of polyunsaturated fatty acid components to make the utilization of Camelina oil suitable for biodiesel
production; 2) Improving the Fatty Acid Methyl Ester Profile of Biodiesel derived from Camelina -
utilize the alkene metathesis of supercritical ethylene with biodiesel optimized to favor the formation of C9
to C12 fuel suitable for jet turbine engine application; and 3) Camelina-derived Estolides as Cold Flow
Improvers - develop processes to enhance Camelina oil fatty acid to improve the performance of
biodiesel during cold weather.

Congressional Action Needed: Funding of $2 million in FY 11 is requested.

Importance to Montana: Recent studies indicate that aircraft are responsible for about 3.5% of global
warming, a figure that could rise to 15% in 50 years. The United States consumes about 22 hillion
gallons of jet fuel from the 73 billion gallons produced worldwide. Based on current consumption, If 20%
of jet fuel came from renewable sources, U.S. oil imports could be reduced by about 3.2 billion gallons
annually. Agriculture is a cornerstone of the great part of Montana’s economy. With the recent decision
by the FDA approving Camelina feedstock up to 10% blend for beef feed, it is estimated that Camelina as
a feedstock for biodiesel will become profitable. In Montana alone, cultivation of Camelina has
dramatically increased from 450 acres in 2005 to over 50,000 acres in 2007. Camelina is a low-input crop
that can grow on marginal lands, requires very little fertilizer and compliments wheat farms for use as a
rotational crop to help protect against disease. Most importantly, Camelina is an industrial oilseed and
does not conflict with the food market. The market for Camelina will grow as more industrial-value added
products are developed. Customers from local, national and International markets have identified
Northern as a leader in the development of some of the technologies that will lead to these products.

Contacts at MSU-Northern:
Frank Trocki, Chancellor, Montana State University Northern (406) 265-3720






Project: Brucellosis Vaccines for Livestock and Wildlife

Brief Description: MSU research will aid in eliminating the threat of brucellosis disease in wildlife and
livestock through the development of effective new vaccines.

Executive Summary: The presence of Brucella abortus in the wildlife of Yellowstone National Park (YNP)
poses a continuous threat to the livestock of states bordering the YNP, as evident by the recent outbreaks of
brucellosis in Montana, ldaho, and Wyoming. The loss of livestock calves through abortion caused by
infection with this microorganism and contamination of these states’ milk supply threatens the agricultural
economic base of surrounding states. Continued exposure will compromise the multimillion dollar
investments of these states to obtain their brucellosis-free status, thus, devastating the market value of these
livestock. Already these states have endured devaluation of their cattle because of these outbreaks. Aside
from being problematic for wildlife and livestock, B. abortus also can be contracted by humans, causing an
undulating fever and prolonged incapacitating fatigue, arthritis, and endocarditis.

Project Description: To address this threat, adequate measures need to be taken to manage the level of
infection in the wildlife of YNP, or interventions need to be made to improve protection for the livestock at risk.
In either scenario, better brucellosis vaccines would be required. Unfortunately, there are no available wildlife
or human vaccines, and the commercial livestock vaccines show poor or no efficacy in either bison or elk.
Even revaccination of livestock with current vaccines has done little to improve herd immunity. Current
funding has enabled MSU investigators to develop promising vaccines as well as to understand mechanisms
of host protection against B. abortus. Thus, the MSU investigators seek to continue this research testing in
livestock, bison, and elk, which would ultimately eradicate B. abortus, such as achieved for smallpox and
polio. Three areas of intensive investigation to achieve this end are: (1) develop an improved live B. abortus
vaccine using a timed-release technology to sustain longer immunization that will result in enhanced efficacy
over conventional vaccines; (2) address the differences in innate immunity between bison and elk versus
cattle to aid in understanding B. abortus persistence in the animal; and (3) adapt innate immune modulators
to help prevent B. abortus infections. These approaches will aid the development of methods to optimize
livestock, bison, and elk immune responses to the brucellosis vaccine.

This request is to refine and simplify these vaccines for adaption to bison and livestock. To meet the
described objectives, efforts will require additional investigations and challenge studies of vaccinated wildlife
to facilitate brucellosis vaccine development. Past research has already enabled the rapid development of a
protective brucellosis vaccine in bison. Favorable results show the feasibility of the work; however, additional
testing will be required to develop efficacious vaccines by optimizing dose and vaccine regimen in wildlife.

Congressional Action Needed: An appropriation of $500,000 is requested.

Importance to Montana: B. abortus is a communicable disease that has already affected Montana'’s
livestock industry and will continue to pose future threats until improved vaccines are developed. Montana
must retain its Brucella-free status to sustain this industry. Furthermore, the presence of Brucella abortus in
YNP poses a biosafety hazard to tourists that could impact the state’s tourism industry, particularly, for
southwestern Montana. Thus, efforts spearheaded by MSU investigators are warranted, and the
development of novel vaccines and study of livestock and bison immune responses will have a tremendously
positive impact for Montana agriculture.

Contacts at MSU:
Tom McCaoy, Vice President for Research (406) 994-2891
Jeff Jacobsen, Dean and Director, COA/MAES (406) 994-3681






Project: Center for Zero Emissions Research & Technology

Brief Description: $10 million is requested to further develop the virtual research center for Zero
Emissions Research & Technology headquartered at Montana State University (MSU) and involving
multiple DOE national labs and research universities in heavy coal producing states to monitor and
validate deep geological carbon dioxide sequestration and climate friendly coal utilization.

Executive Summary: Approximately one third of the anthropogenic carbon dioxide emissions worldwide
are due to electrical power generation. New technologies hold great promise to significantly reduce these
emissions from fossil fuels, but the engineering, economic, and environmental viability of these zero
emission fossil energy technologies must be validated. Additionally, technologies are being investigated
to address long term liability issues by accelerating trapping mechanisms. For this reason, the Center for
Zero Emissions Research and Technology (ZERT), an independent DOE sponsored research center
focused on the advanced research aspects of geologic sequestration has been established. This virtual
center encompasses multiple DOE national laboratories and two research universities located in large
coal producing states (one eastern and one western). ZERT is playing a critical role in basic research
and engineering in support of the Carbon Sequestration Regional Partnerships and the overall carbon
sequestration program.

Project Description: Major regulatory considerations in carbon capture and storage (CCS) are: (1) the
liability generated by the stored CO2; (2) management of the associated risk; and (3) assignment and
acceptance of the associated responsibility. Given that trapping mechanisms require centuries to
effectively immobilize the majority of the emplaced CO2, the long term nature of this liability has strong
regulatory, legal and technical ramifications. There is broad recognition that if the CO, plume becomes
immobile and the seals have proven competent to that point, probability of leakage through formations is
small. However, leakage through wells remains the primary risk because of the corrosive nature of
dissolved CO2 on well casings and cement.

Given these issues, sites could be abandoned and responsibility transferred with lower risk and higher
confidence (and greater insurability) if technologies existed that: (1) allowed operators to engineer the
rate of trapping mechanisms so that long term stability is reached in decades to a century instead of
centuries to a millennia; and (2) formations could be plugged outside the wellbore to prevent cement and
casing degradation. ZERT is working on innovative new technologies to accelerate trapping mechanisms
using microbial processes to address the long term liability issues. ZERT is also conducting fundamental
studies on CO,, brine, rock, and well material chemistry and developing technologies to measure wellbore
integrity and to plug the formation outside the wellbore. In addition, ZERT is developing comprehensive
risk assessment / management tools and computational tools to understand the CO, flow and chemical
behavior in the subsurface.

Congressional Action Needed: Funding of $10 million dollars in FY11 is requested.

Importance to the Nation: The heavy U.S. reliance on foreign energy sources is an obvious national
security issue. U.S. coal reserves are projected to be capable of providing more than 200 years of the
nation’s energy needs, but current technologies would result in this being a polluting and greenhouse gas
producing energy source. The Center for Zero Emissions Research and Technology would help develop
and validate zero emission technologies for energy production from fossil fuels. This would provide an
economic benefit in coal and power producing states as well as the national security benefit.

Contacts at MSU: Tom McCoy, Vice President for Research, (406) 994-2891
Lee Spangler, Associate Vice President for Research, (406) 994-1658






Project: Efficient Use of Renewable Energy

Brief Description: $1 million is requested to develop technologies such as hybrid batteries and
smart control systems for rural applications allowing more efficient use of renewable power.

Executive Summary: Renewable energy is an increasingly important component of our state and
national energy portfolio. Rural states with favorable resources and land-use, such as Montana, will
likely see considerable development of wind and solar. However, the full benefit of this development
will not be realized without addressing several technical hurdles. Of particular concern is that
renewable energy sources such as wind and solar are inherently variable in their power output and
typically produce a small fraction of their full rated power. This “capacity factor” is typically around
35% for wind (for example, a 1 MW wind turbine typically delivers an average power of 350kW) and
21% for solar. This means that transmission either must be significantly overbuilt to deliver power
long distances or power must be discarded during better that average operating conditions. In
addition, since renewable sources can vary unpredictably, utility companies must have spinning
reserve or readily “dispatchable” sources available to pick up load which are typically inefficient and
fossil energy based reducing the “green” benefit of renewables. We address this challenge with two
complementary technologies that MSU-Bozeman is uniquely suited to develop.

Project Description:

Dispatch of Rural Loads. The composition of rural loads including de-watering, refrigeration,
irrigation, heating, and material handling differ considerably from urban areas. For example, in
Montana, a significant fraction of the load, in some cases up to 40%, is related to irrigation. In
principle, irrigation and similar rural loads can be controlled in real-time to reflect the availability of a
renewable resources and grid requirements. These local loads would allow the utilization of peak
power from wind and solar while mitigating transmission requirements. The proposed project would
demonstrate the feasibility of this technology on an experimental scale by producing a specially
modified irrigation controller. This controller would combine real-time wind energy production data
with information about the crop to produce an irrigation schedule that preferentially draws power
during periods of high wind productivity. In principle, this kind of system could allow enhanced
development of wind and solar, ease transmission infrastructure requirements, and help farmers
contain energy costs.

Advanced Hybrid Battery Development. The most desirable solution for renewable sources is to
store the power they produce so that it can be accessed on demand. The challenge is that an
energy storage system must provide very high round-trip efficiency to be worth the investment. One
promising technology being developed at MSU is a novel high-temperature hybrid battery combining
energy storage in a liquid metal anode and through an electrolysis process which combines both
fast- and slow-response capabilities increasing efficiency. The proposed device will capture liquid
metal in a tailored pore micro-structure, which addresses fabrication problems seen with other liquid-
metal anode designs and allows the potential for electrolysis on the same material scaffold. By
nature, direct conversion devices of this kind have tight couplings between the material, electrical,
and structural domains. Therefore, we will co-design the materials, hybrid battery, and controls
while optimizing the liquid metal / ceramic interface regions which will help ensure successful
system-level performance during scale-up and implementation.

Congressional Action Needed: Funding of $1 million dollars in FY11 is requested.

Importance to Montana: The proposed technologies would allow increased development of
alternative energy sources and efficient utilization of the energy produced. This would reduce
greenhouse gas emissions and enhance the energy independence of the United States.

Contacts at MSU: Tom McCoy, Vice President for Research, (406) 994-2891
Lee Spangler, Associate Vice President for Research, (406) 994-1658






Project: Expanding Host Plant Resistance for Integrated Pest Management of Wheat Stem Sawfly

Brief Description: Montana State University requests support to improve economic and environmental
sustainability of Northern Great Plains wheat production by developing new host plant resistance
mechanisms for use as components in integrated pest management (IPM) of wheat stem sawfly (WSS).
Resistance mechanisms to be developed are host plant induced mortality of immature WSS, in addition to
producing varieties that are less suitable choices for WSS and utilizing the capacity of some varieties to
compensate for yield losses due to WSS feeding.

Executive Summary: WSS is the most destructive insect pest of wheat in Montana, with annual crop
losses exceeding $75 million in each of the past two years. Outbreak populations are expanding and
causing heavy losses in winter, spring and durum wheat grown throughout the State. Larval feeding in
stems reduces grain weight by an average of 20%. Infested stems lodge, causing additional losses and
increased costs at harvest. Stem lodging decreases snow retention and germination of lodged seed
further depletes soil moisture. Agricultural inputs must be increased to control resulting volunteer wheat
plants and crop disease. Existing insecticides and cultural management practices are ineffective.

Project Description: Lodging-resistant varieties with solid, pith-filled stems have been continually used
as a stand-alone management strategy for decades. These varieties cause limited mortality of larval
WSS, but there is evidence that other sources of innate cereal crop produced toxins can cause even
greater mortality in all three wheat classes. Trap cropping, based on varieties that attract and retain WSS
paired with unattractive varieties, has shown promise against heavy infestations by exploiting the ability to
kill larvae in the attractive variety. Recently, tolerance to feeding WSS has also been elucidated. The
determination of the genetic, biochemical, and molecular basis for resistance mechanisms is required for
sustained development of varieties to be used in an IPM strategy. Exploration of candidate compounds
linked to resistance mechanisms is being explored biochemically and metabolically so that the genes
controlling expression may be incorporated into targeted wheat lines using classical and marker assisted
plant breeding. Expanded host plant resistance is the basis for sustainable strategies that are being
developed for WSS in Montana. New forms of host plant resistance can be utilized in ongoing efforts to
enhance and conserve innate beneficial biocontrol agents.

Congressional Action Needed: An appropriation of $500,000 is requested.

Importance to Montana: Montana and surrounding WSS impacted areas are leaders in the U.S. wheat
industry, with annual economic yields greater than $2 billion being threatened by this pest. Wheat is also
a key resource in critical new efforts at value-added crop production in the Northern Great Plains, so
WSS IPM research is needed to sustain the development of these markets. Education and training of
Montana producers and students will be strengthened by the enhancement of innovative wheat breeding
and IPM research programs that graduate leaders in agriculture and biotechnology. Montana and
Northern Great Plains wheat varieties must remain competitive with those developed in Canada, and
innovative IPM hinges on developing varieties that ensure that our producers maintain their advantage.
Overall, this appropriation will provide an innovative, sustainable, and deliverable IPM approach for WSS.
In turn, this will enhance our ability to remain among nation’s leaders in wheat production.

Contacts at MSU:
Tom McCaoy, Vice President for Research (406) 994-2891
Jeff Jacobsen, Dean and Director, COA/MAES (406) 994-3681






Project: Great Falls Center for Healthcare Education and Simulated Hospital Training

Brief Description: MSU-Great Falls College of Technology and MSU-Bozeman College of Nursing
request $750,000 for Healthcare Education and Simulated Hospital Training Center to serve Northcentral
Montana.

Executive Summary: MSU-Great Falls has eight healthcare programs requiring students to practice
clinical hours ranging from 60 to almost 2000 per student prior to graduation; MSU-Bozeman College of
Nursing has 80 nursing students who require more than 1,000 clinical hours per student. But facility time
and patients in healthcare facilities are at a premium. These colleges also compete for clinical space with
a nursing program from MSU-Northern, as well as non-Montana programs that place students in clinical
rotations in the state. A clinical scheduling chart shows that during the semester, students are in the
major healthcare facility every week day. Healthcare educators must find innovative ways to better use
the clinical time and space available. Instruction and practice with simulation equipment prepares
students to make better use of their limited clinical time. And, colleges believe simulation practice can
replace some of those clinical requirements, allowing more students to enroll and ultimately enter health
professions.

Project Description: Demand for healthcare workers is high, but healthcare programs cannot expand.
The limited clinical space has forced the colleges to enforce enroliment caps. In Fall 2009, 171 students
applied for MSU-Great Falls healthcare programs; only 94 of them were accepted. MSU-Great Falls
estimates that 215 healthcare and nursing students per year will be enrolled in health care education
programs that will require clinical experience and will benefit from simulation practical exercises. Based
on previous placement surveys, MSU-Great Falls estimates that 90-95% of the graduates will be
employed or will seek additional education after graduation. This effort would serve not only pre-licensure
students, but also licensed healthcare professionals needing continuing education; licensed unemployed
healthcare professional seeking refresher education and training to re-enter the workforce; and
healthcare faculty.

MSU-Great Falls believes the Center for Healthcare Education and Simulated Hospital could ease this
pressure and play a significant role in the economic and personal health of the state.

Congressional Action Needed: An appropriation of $750,000 is requested.

Importance to Montana: Healthcare is one of the truly necessary industries in our society. Not only do
most of us, at some point, need healthcare services, but healthcare also is vital for the economy,
especially in rural areas. The Montana Department of Labor ranks healthcare as one of the top 10
employers in all of the 11 counties in Northcentral Montana. A 2005 study by Paulien & Associates listed
healthcare as one of the top three industries with the most potential for growth for the region. Healthcare
jobs are appealing to workers. A recent report, Labor Availability in North Central Montana, completed
June 2009 by the Bureau of Business and Economic Research, notes that across the region, 6.4%
(7,200) of adults in Northcentral Montana are unemployed, and that an additional 3.1% (3,500) are
involuntarily working part time. The report said 14,200 people in the region are willing to be trained in
health service fields. All of these factors point to the potential for growth and strength in the healthcare
sector. But this industry faces a constant recruiting challenge. And the state’s educational institutions
cannot meet the demand because of the clinical limitation. How to get unemployed and underemployed
workers into healthcare jobs is a huge challenge that will take creative solutions. Simulated hospitals
need to be developed and tested so they can help ease the strain on clinical availability.

Contacts at MSU-Great Falls:
Joe Schaffer, Dean/CEO MSU-Great Falls College of jschaffer@msugf.edu  406.771.4305
Technology
Helen Melland, Dean MSU-Bozeman College of Nursing helen.melland@monta 406.771.4397
na.edu






Project: Invasive Plant Management

Brief Description: MSU requests funding to develop and implement new management strategies for
livestock producers and land managers for the use of small-ruminants in controlling large infestations of
non-native invasive plants while maintaining a production system which is profitable. Targeted grazing is
a natural approach to vegetation management and landscape enhancement. Besides providing an
ecologically sound and economically feasible tool to manage one of the west’'s most serious
environmental threats, this initiative develops and implements new approaches that improves Montana
lamb and wool producers’ competitiveness in a world economy. Incorporating targeted grazing in
integrated natural resource and weed management programs will create additional income opportunities
for rural Montana families.

Executive Summary: This project will develop grazing systems to control non-native invasive plants as
well as the animal husbandry, management and marketing systems necessary for a sustained sheep and
goat industry. Currently, these non-native plants infest millions of acres of farm and public land in 26
northern states. This problem is not just an agricultural issue, it is a societal issue. It represents the
single most serious threat to natural habitats. Noxious weed invasion reduces the ecological integrity of
land and waters, alters ecosystems, impacts wildlife habitat and threatens the survival of native plants. In
many cases, the cost of traditional weed control methods (primarily herbicides) actually exceeds the value
of the land.

Project Description: Previous MSU research indicates that small ruminant production can provide land
managers an alternate tool in their fight against invasive plants that is more economically feasible and
environmentally sensitive compared with traditional weed control methods. Grazing prescriptions for
managing large infestations of leafy spurge have been developed and are in the final stages of validation.
Current efforts will focus on finalizing spotted knapweed prescriptions on a landscape scale and validating
Dalmatian toadflax prescriptions. However, to make this powerful tool sustainable, this initiative also
focuses on developing practices that contribute to a profitable sheep and goat industry. This project
includes MSU, with industry stakeholders, including sheep producers, county weed districts and
supervisors, federal and state land managers, and private land owners.

Congressional Action Needed: An appropriation of $500,000 is requested.

Importance to Montana: Non-native invasive plants are the primary environmental threat to western
wildlands. These plants quadrupled their area in the last 10 years. If they continue to spread at their
current rate, they will dominate western rangelands in the future. Over 17 million acres of “public land” in
the west are infested with noxious weeds with an additional 4,600 acres becoming infested each day.
Currently Dalmation toadflax is in an exponential growth phase in Montana, expanding at a rate of 14
percent per year. In Montana, about 8 million acres are seriously infested with noxious weeds. Previous
research at MSU indicates that sheep and/or goat grazing offers an additional tool in the fight against
noxious weeds in an integrated weed management program.

Contacts at MSU:
Tom McCaoy, Vice President for Research (406) 994-2891
Jeff Jacobsen, Dean and Director, COA/MAES (406) 994-3681






Project: Montana HTAP: High-Technology Assistance Program for Micro and Nano-Technologies -
Bringing advanced nanotechnology to Montana businesses

Brief Description:

Montana State University requests $1.0M in FY11 to assist Montana high-technology businesses to adopt
micro and nanotechnologies as a means to improve their products and increase their competitiveness. The
program offers training, access to specialized facilities and technical assistance to regional businesses, and
enhances the nanotechnology infrastructure of the Rocky Mountain region.

Executive Summary:

Montana’s small, high technology businesses working on alternative energy, biotechnology, pharmaceuticals
and optoelectronics are a growing and desirable sector of the state economy. Today, however, most of these
Montana companies are not using microtechnology or nanotechnology as part of their portfolio, even though
their competitors are. The Montana Microfabrication Facility extends nanotechnology capability to regional
small businesses and researchers. The proposed program addresses a critical need by bridging the gap
between companies and researchers who will benefit from micro or nanotechnology but require access to
highly specialized equipment and need training and assistance to adopt these important new technologies.
The program will strengthen regional nanotechnology resources, aiding small businesses that are addressing
problems of economic and social importance.

Project Description:

As nanotechnologies become ubiquitous in the high-technology sector, the ability of companies in the rural
west to adopt these technologies will be critical to their competitive survival.

Components of the program

e Access for regional businesses and university researchers to the Montana Microfabrication Facility,
through a universal-access user grant program

e Training for users in micro and nano-technology, to include web-based training modules targeting
industrial users, and assistance for intensive hands-on training

e Design and prototype assistance to help small companies incorporate micro and nanotechnology
into their core businesses

e Expanded Nanofabrication Resources to serve the needs of our regional small businesses
developing processes for commercialization, and research to develop core competencies to improve
competitiveness of regional high-technology companies and university programs

Congressional Action Needed:

An appropriation of $1.0M in FY11 is requested in the Small Business Administration budget.

Importance to Montana:

The Montana Microfabrication Facility offers small Montana businesses local access to highly specialized and
expensive nanofabrication tools and technical expertise, enabling those companies to develop and adopt
innovative micro and nanotechnologies for their businesses. Now, few Montana companies have experience
with or the necessary training to benefit from this resource. This program will provide that training and facilitate
access while enhancing the nanotechnology resources available to high technology companies in the region.
Relevant Montana companies include: AdvR, American Chemet, Arcomac, Bridger Photonics, Bridger
Technologies, Crystal Growers, Lattice Materials, Ligocyte, Photon Dynamics, Resonon, Scientific Materials
and Sensopath.

Contacts at MSU:

Tom McCoy, Vice President for Research (406) 994-2891
Robert Marley, Dean of College of Engineering (406) 994-2272






Project. MilTech Extension — Transitioning Innovative Technology to the US Military

Brief Description:

Montana State University requests continuation funding of $2 million in the FY 2011 Defense
Appropriations Bill for its MilTech Program, which enables critically needed new technology to be more
quickly and cost-effectively transitioned from innovative small companies to US military operations.
Program Managers in DoD’s Office of the Secretary of Defense (OSD) strongly support MilTech and,
because of its successful track record, are taking steps to directly fund this program.

Executive Summary:

The Department of Defense has a critical need to transition new technology to the US warfighter in order
to help save lives and improve effectiveness. MilTech is addressing this need through a partnership
between TechLink and the Montana Manufacturing Extension Center (MMEC). MMEC and its
counterparts in other states are working closely with TechLink to assist innovative companies that are
commercializing new defense-related technology.

Project Description: The program goal is to ensure that the US warfighter acquires critically needed
new technology more quickly, reliably, and cost-effectively. MilTech helps innovative small companies to
overcome key technical, manufacturing, and procurement hurdles that stand in the way of delivery of new
technology to the US military. Based on Department of Defense requirements, this program is:

> Accelerating the transition of critically needed new technology to the US military;
> Enabling DoD to more fully benefit from the R&D funding that it provides to small businesses;

> Lowering the overall cost and cycle time of acquiring new defense-related technology from US
small companies.

The program focuses primarily on companies in Montana and the Northwestern United States that (1) are
commercializing technology developed in DoD labs; (2) are manufacturing new technology developed or
co-developed with DoD funding; or (3) have developed innovative technology that DoD wants to acquire.
With the requested support, the MilTech Program will be able to continue and expand its activities.

Congressional Action Needed:
An appropriation of $2 million in the FY 2011 Defense Appropriations Bill

Importance to Montana: This project is creating significant new DoD contracting opportunities for
Montana companies and expanding the number of high-paying defense-related engineering and
manufacturing jobs in the state. Montana companies assisted by MilTech include: Cable Technologies
(Great Falls); S&K Electronics (Pablo); Summit Aeronautics (Helena); Nomad Technologies and
NorthWest Precision (Kalispell); GCS Research (Missoula); PFM Manufacturing (Townsend); Mystery
Ranch, Scientific Materials, BlackHawk, CrossTac, and TexBase (Bozeman); Phillips
Environmental/CleanWaste and Bacterin (Belgrade); Dr. Down (Polson); Spika Welding and
Manufacturing (Lewistown); and Lilja Barrels (Plains).

Contacts at MSU: Tom McCoy, MSU Vice President for Research, (406) 994-2891
Will Swearingen, Executive Director, MSU TechLink, (406) 994-7704
Steve Holland, Director, Montana Manufacturing Extension Center, (406) 994-3812






Project: Montana Algal BioDiesel project

Brief Description: MSU requests $1,000,000 to continue to support research, education and
commercialization in the production of biofuels in the specific area of biodiesel from algae to develop and
implement innovative technologies to increase the energy efficiency and reduce emissions from fossil fuel
utilization. These efforts will focus the extensive intellectual resources at MSU in the area of bioenergy
toward the development of new technologies to bring increased economic development to Montana.

Executive Summary: MSU is in a position to help lead the nation in the development of biodiesel
production strategies. Recent shortages in electrical power and rising gasoline prices have focused much
attention on the development of alternative energy sources that will end our dependence on fossil fuels.
In addition, as the concern for environmental impact of utilizing fossil fuels increases, effective strategies
must be implemented to reduce emissions or the increased regulations imposed on fossil fuel production
will cause economic barriers for their use to continue to increase. Biodiesel has been repeatedly
promoted as a more environmentally sound and renewable source of fuel and may prove to be a highly
viable solution to provide, at the least, a proportion of our energy needs. Currently there are both
practical and economic barriers to the implementation of alternative energy however the advent of these
technologies is inevitable. Since many of the same strategies for the storage, transport, and utilization of
biodiesel are common with that of fossil fuels, the practical barriers for biodiesel are comparatively
minimal. Strategies are being developed to harness the CO,-rich emissions from fossil fuels burning
power plants as feedstock to support the growth of biodiesel producing algae. The effective use of high
temperature CO,-rich exhaust gases requires algae that can flourish at higher than ambient
temperatures.

MSU is in a key position to develop technologies to utilize the CO, rich emissions produced in fossil fuel
utilization and has assembled world experts in the area of high temperature microorganisms. The high
temperature geothermal environments in Yellowstone National Park represent one of the few
environments on earth where these organisms flourish in abundance. There is a tremendous knowledge
base at MSU concerning the growth characteristics of photosynthetic microorganisms in biofilms capable
of producing biodiesel.  This bioenergy partnership will leverage the expertise of two internationally
recognized research centers unique to Montana, the Thermal Biology Institute (TBI) and the Center for
Biofilm Engineering (CBE) to implement unique approaches to maximize energy efficiencies. With the
TBI and the CBE, Montana State University is in an ideal position to apply innovative strategies to
improve the energy efficiency of fossil fuel utilization.

Project Description: The design and implementation of strategies to exploit emissions from fossil fuels
to produce energy will make the utilization of fossil fuels more energy efficient and simultaneously reduce
harmful emissions. The innovative utilization of high temperature emissions requires an expertise unique
to MSU with specific knowledge of how to isolate and maintain photosynthetic CO, fixing organisms
capable of growing optimally at high temperatures. The approach supports the effective and responsible
use of existing fossil fuel reserves and at the same time provides new innovative technologies that can be
directed at alternative renewable energy strategies to supplement their use.

Congressional Action Needed: An appropriation of $1,000,000 is requested.

Importance to Montana: Montana and MSU are in a unique scientific position to catalyze commercial
development in the areas of energy efficiency and alternative energy production. Fostering the research
efforts at MSU in this area will drive creation of high-paying jobs filled by MSU-trained graduates and a
sustained revenue flow for Montana.

Contacts at MSU:
Tom McCoy, Vice President for Research, (406) 994-2891
Paula Lutz, Dean, Letters and Sciences, (406) 994-4288






Project: Montana Energy Training Center

Brief Description: The campuses of Montana State University in Billings, Great Falls and Havre (Northern)
request funding to create a multi-site regional energy training center to develop the workforce needed by
Montana’'s emerging energy sector. The funding will continue to train and retrain skilled workers who can fill
high-priority jobs, as defined by industry and labor partners in various energy sectors. A combination of
delivery modes will be utilized, including classroom, on-line instruction, on-site training and others, so that
the expertise from each of the campuses can be shared with the others.

Executive Summary: This request is to create a multi-site Montana Energy Training Center to develop the
workforce needed by several aspects of Montana’s emerging energy sector. This project will likely serve the
workforce development needs not just of Montana, but of a much wider area in the western United States. It
will expand existing energy programs offered by the three campuses and their partners, while developing
programs targeted to wind to electricity (Great Falls), programs and equipment to complement a Mobile
Energy Training Lab used to offer training at employer work sites and educational sites, (Billings), and
sustainable technologies including, bio-fuels, bio-lubricants, fuel and oil additives, wind, solar and future
green technologies (Northern).

Project Description: This project will combine and coordinate the growing and improving capabilities of
three Montana State University campuses in order to create a powerful statewide resource for curriculum
development, public outreach and training for workers in the state’s energy industries. Training in
technologies that serve both the ongoing fossil energy industry and the rapidly emerging ‘alternative’ energy
sector will be developed and delivered in both credential based programs and in short-term outreach
settings. The goal is to produce cross-trained technicians who are able to contribute in several energy
technologies for design, installation and maintenance.

Congressional Action Needed: An appropriation of $1 million is requested for this three-campus initiative.

Importance to Montana: Energy has always played a major role in Montana’s economic story. Although that
story has been dominated by coal, water and natural gas, renewable energy in the form of solar, wind and
plants along with improved coal technologies have come to the front of the state’s imagination.

Montana ranks second in the nation in wind power capacity and has the potential to provide 20% of the
nation’s wind energy. There is the potential for more than a thousand new commercial wind technician jobs
in Montana alone. According to the Montana Department of Commerce, small wind systems grew 300%
between 2008 and 2009 and are expected to continue grow at a rapid pace during the next decade. The
Great Falls campus will take the lead in wind technologies.

In southeastern Montana, the huge coal reserves have sparked international interest in the development of a
coal to gas to electricity complex that would be both a significant source of much needed energy in the west
and a massive economic development opportunity for the Crow and Northern Cheyenne communities. The
economy of south- central and Eastern Montana is increasingly dependent on collaborative efforts to
maximize the potential of the robust energy industry and resulting construction trades. This initiative will
develop a reliable pool of trained workers to immediately increase productivity for Montana companies. MSU
Billings will take the lead in this arena.

The viability of processing oil seed crops into diesel fuel has been demonstrated and programs are underway
to capitalize this work to improve processes so that utilization of these crops to produce fuel on a commercial
level can become a reality. MSU-Northern will grow its sustainable energy program to provide one and two-
year degrees in green energy technologies, installation and maintenance. Courses will include biofuels, bio-
lubricants, wind technologies, solar, alternative heating and cooling, and energy efficiency technologies for
commercial and residential buildings.

MSU-Great Falls contacts:
Joe Schaffer, Dean/CEO, MSU-Great Falls jschaffer@msugf.edu 406.771.4305

Ron Sexton, Chancellor, MSU-BIllings rsexton@msubillings.edu  406.657-2300
Frank Trocki, Chancellor, MSU-Northern frank.trocki@msun.edu 406.265.3720







Project: Montana International Competitiveness Initiative

Brief Description: Montana State University Billings requests $500,000 for development of
strategies and solutions to provide Montana business leaders, lawmakers and others the tools
necessary successfully pursue business opportunities on a global scale. Through the Montana
International Competitiveness Initiative and a statewide International Business Conference,
Montana employers and entrepreneurs will be in a position to more adequately compete on the
international stage.

Executive Summary: Montana’s economic growth is stable, but there is incredible opportunity
for Montana business entrepreneurs to succeed in a global marketplace. To help these
companies expand their businesses, it is critical to provide them with current information related
to the international business arena and to assure them an adequately prepared workforce.

The MSU Billings College of Business held its first International Business Conference in April
2002. More than 600 students, faculty, business leaders, and government resource providers
participated. Another successful conference was held in February 2003, with similar attendance.
These have been the most successful International Business Conferences ever held in Montana.
Follow-up evaluations have been positive and have noted the need to continue this event on a
regular basis. With renewed emphasis on the rise of China and other Asian countries in the world
economy and the need for Montanans to be more competitive on the international stage, it is time
to continue this project in Billings, Montana’s business hub.

Project Description: The International Competitive Initiative through a new International
Business Conference will draw experts in exporting and foreign trade from throughout Montana,
the nation and the globe. It will allow Montana business owners to have direct contact with key
international trade authorities. In addition, conference participants have included regional and
national leaders in agriculture, technology and business, as well as member of the Montana
congressional delegation, and the office of Montana’s governor.

Outcomes from the original conferences have included renewed awareness of Montana’s place
in a highly competitive global environment as well as expansion of Montana businesses into
international markets. Funds from this appropriation will be used to develop and maintain a Web
site to electronically publish the resource guide. This will help provide easy access to
information, direction and guidance for businesses in Montana engaged in or seeking information
about exporting their products. The Web site will also include direct links to other resources such
as the Big Sky Economic Development Authority and the Montana Department of Commerce’s
Office of Trade and International Relations among others. The appropriation will also be used to
help offset other expenses related to the conference in order to keep the conference affordable
for participants. Other expenses are related to operational costs, conference coordination,
speaker travel, and promotion of the event.

Congressional Action Needed: An appropriation of $500,000 is requested.

Importance to Montana: The Montana International Competitiveness Initiative provides
valuable information and expertise to business entrepreneurs in Montana who are interested in
learning how to grow their business enterprise by expanding into a global economy. In addition,
international experts are being brought to MSU Billings exposing Montana business
entrepreneurs to the expectations and needs of the international business world. The intended
result is a growing and prospering Montana economy reflecting substantial international business
partnerships and agreements.

Contact at MSU Billings:

Ron Sexton, Chancellor (406) 657-2300

Dan Carter, Director, Government Relations (406) 657-2269
Dr. Gary Young, Dean, College of Business (406) 657-2326






Project: New Technologies For Defense Against Threats From Space

Brief Description: Montana State University requests $2 million to generate high fidelity data for
modeling space vehicle signatures and for demonstrating a concept for a space-based laser in support of
MDA and Air Force projects.

Executive Summary: When a missile or other space vehicle flies through the outer atmosphere of the
Earth at suborbital and orbital altitudes, its outer surfaces and any gases it emits may chemically react with
the residual atmosphere to produce radiation (“glow”) which can be used as a signature of the vehicle.
This project will 1) produce data that will enable detailed understanding of the signature needed to utilize it
for space warfare, and 2) investigate use of similar chemical reactions to produce a space-based laser.

Project Description: Space vehicle signatures, space situational awareness, and kill assessment. The
spectral signature of the space vehicle glow depends on the nature of the vehicle gases or surfaces, its
velocity, and which part of the atmosphere the vehicle is traveling through. Therefore, the glow can
provide information for threat identification, tracking, targeting, and kill assessment. For example, kill
vehicles need to be able to distinguish between plume radiation caused by exhaust gases and “hard-body”
radiation caused by the actual missile surfaces in order to identify and “home in” on an enemy missile. The
plume radiation can be many times larger than the “hard body” making the signature information critical. In
addition, the debris cloud from a destroyed missile will have a radiation signature that can be used to
determine if the intercept was successful and what type of payload the missile was carrying -- nuclear or
chemical explosives, as well as chemical or biological weapons. In general, radiation signatures can be
monitored by space- and ground-based sensors as a vital component of space situational awareness.
(Note that the most recent Quadrennial Defense Review, 2006, said that the US must have “unfettered,
reliable, and secure access to its space assets, assured for now by improving space situational
awareness”) Theoretical models are being developed to understand rocket signatures, but the lack of high
fidelity data has made it impossible to validate the models, slowing progress toward utilization of such
signatures in the battlespace. This component of the proposed work will provide high quality laboratory
data to DoD modelers who will incorporate the fundamental data generated at a unique MSU facility into
computer codes used for plume signature models, sensor design, and field data analysis.

Atmosphere-powered space-based laser. Space-based lasers have been investigated since the 1970s,
because of their potential to destroy enemy missiles just after launch. In 1999, the Missile Defense Agency
(MDA) and the U.S. Air Force created a joint venture—the Space-Based Laser Integrated Flight
Experiment (SBL-IFX)—that included Boeing, Lockheed Martin, and TRW. Their proposed laser system
requires the transport of extremely dangerous and highly corrosive fluorine gas to space, and countless
materials problems must be overcome if this laser is ever to function as envisioned (a 2012 test of SBL-IFX
has already been canceled). The Pl has recently discovered that the same phenomenon that causes
spacecraft glow has potential for use as the energy source in a space-based laser. A laser that utilizes
atmospheric atomic oxygen would only require the transport of one relatively harmless gas to space, and
the issues associated with corrosion from fluorine would be circumvented. This component of the
proposed work will demonstrate an atomic-oxygen chemical laser in the laboratory, with the goal of
transferring the technology to a private industry for scale-up and possible in-space testing.

Congressional Action Needed: An appropriation of $2,000,000 in FY2011 is requested.

Importance to Montana: The appropriation will use MSU’s in-house technology to enhance a research
program that has already become an invaluable resource for the Air Force and the Missile Defense Agency
(see attached endorsement). Such a resource simply does not exist anywhere else in the world, yet it
contributes more useful data to the missile defense and space situational awareness efforts than air- or
space-borne measurements at a tiny fraction of the cost. Furthermore, the expertise and infrastructure at
MSU will be broadened by the involvement of a new faculty member, who will assist in the development of
a space-based laser concept, and by a new hire in theoretical chemistry. There is also enormous potential
for Montana’s optics companies to become involved in the development of the space-based laser.

Contacts at MSU: Tom McCoy, Vice President for Research, 406-994-2891
Paula Lutz, Dean, Letters &Sciences, 406-994-4288






Project: Reach Higher Montana: Elevating the Potential of Adult Learners

Brief Description: Montana State University Billings requests an appropriation of $300,000 to
strategically target proficiencies, mentorships and assessments needed to meet the needs of adults
who have either dropped out of the education system or are returning to college to improve their
skills. This initiative fits the mission of MSU Billings as an urban university and will fill gaps in a leaky
education pipeline that has negative impacts on workforce sustainability.

Executive Summary: Many reports over the past couple of years have provided ample evidence that
Montana needs to move ahead with policies and initiatives to more fully engage adult learners.
Reports estimate that more than 100,000 Montanans do not have a high school diploma or a GED
and almost 1 in 10 young people drop out of school every year. Montana State University Billings
proposes to address these issues with program and service development for adult learners. This
proposal will not only provide adults currently in the workforce opportunities to improve their
educational attainment, but will give former high school drop-outs an opportunity to access higher
education.
According to a report from the National Commission on Adult Literacy (June 2008):
“More and more, the American economy requires that most workers have at least some
postsecondary education or occupational training to be ready for current and future
jobs in the global marketplace, yet we are moving further from that goal. By one set of
measures, more than 88 million adults have at least one major educational barrier—no
high school diploma, no college, or ESL language needs. With a current U.S. labor
force of about 150 million(16 and older), a troubling number of prime working age
adults likely will fall behind in their struggle to get higher wage jobs, or to qualify for the
college courses or job training that will help them join or advance in jobs that pay a
family-sustaining wage.”

Project Description: Today, Montana ranks near the bottom in percentage of adults who participate
in higher education and is not catching up. In addition, there is a growing need for the university to
better serve adult learners of all ages who still want to remain in the workforce but need some
“reverse specialization” or new training because of economic transitions or downsizing. The services
will be delivered both on-site an online to more adequately meet needs of individual students. It is
clear that states with declining populations of “traditional-aged” students and workers need to do
more to get all segments of society involved in post-secondary education.

A conference sponsored by MSU Billings in November 2008 (attended by a wide array of public and
private partners) addressed some of the issues relating to Montana, and funding is heeded to take
the next logical step to put ideas into action. This proposal will provide resources for the university,
adult education partners throughout the region and various employers to strategically target
proficiencies — including workforce development expertise and training at the College of Technology
and College of Professional Studies and Lifelong Learning — to engage adult learners in new ways.
Through flexible scheduling opportunities, tuition assistance for employers and engagement of
business, industry and labor, the university will provide “just-in-time” higher education opportunities
when adults need them.

Congressional Action Needed: An appropriation of $300,000 is requested.

Importance to Montana: Success will be measured by increased adult participation in all academic
areas of the university, from increased customized training and increased numbers in two-year
degree-completion and college degrees. Resources will be used for development of flexible
scheduling (including funds for scholarships, registrar, advising and business services) mentorships,
market research and faculty resources.

Contacts at MSU Bllings:
Ron Sexton, Chancellor (406) 657-2300
Dan Carter, University Relations, (406) 657-2269






Project: Restoration Science for U.S. Energy Development and Resource Extraction

Brief Description: Montana State University requests $800,000 to assist in the establishment of a
research program that focuses on restoration science as it applies to disturbed lands. This research entity
will develop state-of-the-art restoration science to serve the resource extraction industry and regulatory
agencies involved with environmental restoration following land disturbances. It will also serve as the
education resource for training tomorrow’s restoration scientists needed for expansion of U.S. mineral
and energy development, and bolster the development of a restoration economy, as promoted by the
Governor’s Initiative to generating national and world leadership in restoration of landscapes and
ecosystems.

Executive Summary: To meet current and future energy and industrial needs, it is broadly understood
that the U.S. must rapidly expand the development of traditional energy sources while simultaneously
transitioning to newer forms that reduce CO2 emissions. This includes oil and gas energy sources, olil
shale, nuclear fuels, wind energy, solar energy, and coal and mineral mining. All such activities involve
land disturbance, which by current environmental law will be constrained until restoration strategies are
demonstrated and pass a benefit-cost test to be approved. Meanwhile, thousands of hard rock mines in
Montana and elsewhere in North America require expertise to mitigate associated pollutants. This reality
led the Montana State Science and Technology Committee to conclude in its 2009 report that energy
development and environmental mitigation (“Understanding and remediating disturbed systems”) should
be a primary focus for Montana and its university system. MSU leads the state with a 35-year history of
land rehabilitation and restoration research. However, MSU, the state and country are at a crossroads,
with the state and nation now readying for explosive growth.

Project Description: The proposed research group will aggressively expand upon MSU'’s legacy of
restoration research to meet our nation’s energy and mineral mining needs. With internationally
recognized expertise in soil science, microbiology, range and plant ecology, weed science, hydrology,
natural resource economics and environmental engineering, MSU is uniquely positioned to become a
global leader in land restoration science and technology. The proposed program will organize faculty from
8 departments across 3 colleges engaged in various aspects of allied environmental protection and
rehabilitation research. This will formalize an MSU presence that will work closely with industry, and
regulatory and land management agencies to offer solutions to major obstacles constraining advances in
responsible energy and mining development. Proven MSU models (e.g. CBE, TBI) will be used for
converting directed research support into competitive research programs, and partnering with the private
sector to develop and commercialize resulting technologies for cost-effective approaches to reclaiming
disturbed lands.

Congressional Action Required: An appropriation of $800,000 is requested.

Importance to Montana: Montana is, without question, a mining state. Non-fuel mineral production
approaches $1.0 billion annually and thus is foundational to this state’s economy. This is now in addition
to the energy production industry (~$1.0 billion in Montana) throughout the U.S. that is seeking
environmental rehabilitation leadership from academic institutions. This critical period of rapid expansion
in domestic energy production finds this country’s universities without the needed programs or without
background in land restoration. Just as important, there is an acute need for trained professional
restoration specialists (both BSc. and MSc. level) to fill the jobs created by this energy and natural
resource boon. MSU is in transition with respect to its Land Rehabilitation Program: new faculty hires are
replacing retired restoration science faculty to aid the university in stepping into the next decades that
promise to be challenging with respect to U.S. energy independence. The proposed RSI will position
Montana as a leader in sustainable and environmentally-conscionable energy development.

Contacts at MSU: Tom. McCoy, Vice President for Research (406) 994-2891
Jeff Jacobsen, Dean and Director, COA/MAES (406) 994-3681






Project: South Billings Education, Training and Skills Development Support Center

Brief Description: Montana State University Billings requests $750,000 for development of a
pilot program to establish a comprehensive Education, Training and Skills Development Support
Center on Billings’ South Side. The goal is to provide a series of education, skills development
training and support services to low-income and under-represented groups to enable them to
become more employable and to expand the workforce in the Billings area.

Executive summary: Billings’ South Side is home to a large number of low-income and under-
represented groups. According to Census data, about 1,600 Hispanics and 1,000 American
Indians live in South Billings. A smaller, but just as significant number of blacks also live in the
area. A number of households are headed by single-parent workers. Churches, families, key
segments of the business sector and dedicated community leaders help keep the culture of that
area alive, but many residents of the area have to cope with lack of transportation, day care, job
opportunity, intimidation, crime, delinquency and few opportunities for education. Census data for
Census Tract 3 shows that only 11% of the adult population has earned a 2- or 4-year college
degree while almost 35% of the adult population in South Billings have not completed high school
or even earned a GED limiting earnings and economic opportunities.

Training alone is not enough to allow these individuals to improve their employment
opportunities and deal with the many obstacles they face to improve their economic and social
situations. An education, skills development and support center is needed that will focus not only
on workforce development to fill a variety of jobs, but also on issues to assure student success.
The center, located in the old Garfield School — a safe and well-known location for many
minority, unemployed and underemployed populations — will address workforce and educational
shortfalls. MSU Billings, in collaboration with the Yellowstone Boys and Girls Ranch, has
established an outreach center at Garfield School where basic computer classes and other
training takes place. This proposal will provide updated equipment, supplies and materials to
expand not only education, but other services (such as child care) for the citizens of the South
Side. On an academic level, the key will be customized short-term, hands-on training.
Certifications will include college-ready, workforce ready certifications to help raise overall
educational attainment in this key area of the community.

Project Description: The urban education and training approach would be two-pronged.
Developmental and remedial level coursework would be offered to prepare participants for
continuation of their education at a higher level. In addition, specific training would be provided to
develop marketable job skills. Consequently, the center would include day care facilities and
transportation options. While there would have to be regular staffing and hours for child care,
those using the center would also have to commit to a co-op arrangement, through which they
would help with the operation and upkeep of the center. Funds are requested for computer
hardware, IT development, software packages, facility renovation, staffing and initial
administrative expenses. Long-term sustainability will come from industry partnerships, grants,
FTE generation, state support for new faculty and other revenue streams.

Congressional Action Needed: An appropriation of $750,000 is requested.

Importance to Montana: Billings is the largest city in Montana with a much more diversified
employment base than elsewhere in the state. The city and county also have the highest number
of minority groups especially Hispanics, Native Americans and blacks. At the same time, these
minority groups have the highest unemployment and underemployment rates in the state. The
South Side Billings Education, Training and Skills Development Support Center will address
these issues through a centralized, safe location. The first cohort would be 50 to 75 people who
did not previously have the opportunities to succeed.

Contact at MSU-Billings:
Ron Sexton, Chancellor (406) 657-2300
Dan Carter, Director, Government Relations (406) 657-2269






Project: Southcentral Montana Workforce Incubation and Retention Center

Brief Description: Montana State University Billings seeks continued funding of $500,000 to
further develop the infrastructure, services and partnerships necessary to train today’s and
tomorrow’s workforce for existing and new businesses and industries. The “training mall” will
maintain state-of-the-art services and facilities and provide access to expert trainers and best-
training practices benefiting the employer, employee and the regional economy.

Executive Summary: The Southcentral Montana Workforce Incubation and Retention Center
was given congressionally-directed funding of $100,000 for FY09-10. Continued funding will take
the project from planning stage into further design and implementation of programs to respond to
opportunities that not only exist now, but in the future. As workers and industry gear up for the
future, a facility needs to be in place that would allow businesses rapidly respond to economic
change. When the nation’s economy rebounds, a new kind of infrastructure will be needed.

Project Description: The training infrastructure established at the WIRC will allow the region to
quickly respond to economic development needs related to retaining existing businesses,
recruiting new industry, and even providing space to incubate expanding or new industries. The
partnerships and collaboration resulting at the center will facilitate the establishment of common
best training practices that will hopefully reduce duplicative training, particularly in soft skills, with
a work force that is expected to change occupations several times over their life span.

The Center would require the construction of a 100,000 square-foot, multi-use building which
would supply much needed room for existing workforce training programs and would include the
following space provisions:

e State of the art technology distance learning classrooms and computer laboratories
Conference facilities
Office space
Studio space
Flexible meeting space with movable walls and multi-functional labs
Kitchen facilities (to support a major Culinary and Hospitality Management Program as
well as regional conferences and workshops)

e Programs and services to be housed in the building include the following:
0 Regional Automotive Training Center
o0 Construction and Trades Training Center
0 Industry Support including Mining and Energy Development
e MSU Billings College of Technology workforce training programs
Additional workforce training programs

The Workforce Development and Training Center will provide technology-enhanced educational
opportunities for high-demand technical and occupational programs, a one-stop job center where
multiple job training and educational services will be available to Billings and eastern Montana, as
well as business development services to aid small business owners.

Congressional Action Needed: An appropriation of $500,000 is requested.

Importance to Montana: As the business and industry hub of Montana and the northern plains,
this connection between MSU Billings and business, industry, and other partners creates a
synergy that will result in outreach needed for both rural and urban residents. As the region’s
baby boomers age and begin thinking about retirement and Montana’s overall population
continues to age, finding new or replacement workers is constant challenge for established
businesses and a virtual uphill battle new businesses wanting to relocate or expand to Billings.

Contact at MSU Billings:
Ron Sexton, Chancellor (406) 657-2300
Dan Carter, Director, Government Relations, (406) 657-2269






Project: TECHNICAL ASSISTANCE CENTER FOR SMALL WATER SYSTEMS

Brief Description: A Congressional appropriation is sought to develop professional training tools for
those who design, manage, operate and regulate small public water systems, and to develop and test
water treatment techniques and management tools for small systems.

Executive Summary: The goal of the Technical Assistance Center is to develop and distribute tools and
knowledge that allow small public water systems to dispense safe, affordable drinking water while
satisfying a complex and growing set of regulatory requirements.

Project Description: The Center's specialty is developing training courses for water-system operators
and managers. These courses are also used by water engineers and drinking-water regulators and
trainers. They cover the technical aspects of drinking-water characteristics and treatment, plus system
management fundamentals and the pertinent regulations. They are used in all states and certified by most
states for continuing-education credit. The program also sponsors university engineering teams to
evaluate and report on innovative water treatment techniques for small water systems, and to develop
cost-saving monitoring and assessment methods. These projects take place in partnership with public
water systems.

Congressional Action Requested: An appropriation of $500,000 is sought from the EPA Office of
Groundwater and Drinking Water.

Importance to Montana: If they aren't designed, managed and operated appropriately, small water
systems provide a pathway for the spread of disease. Consequently, they're highly regulated. Montana
has more than 1900 public water utilities, and those who manage and operate them face a major
challenge in acquiring the technical assistance and training they need. Treatment techniques and
management approaches developed for urban water utilities cannot be supported by utilities with small
rate bases, minimal staff, and long distances to sources of help. In Montana and other rural states it is
common for public water systems to be managed by community volunteers and staffed by part-time
operators. Few utility personnel have formal education in finance, water science or public health.
Therefore it's vital that they have access to simple, affordable treatment techniques that don't require
professional managers and full-time operators with advanced knowledge of physics and chemistry. They
also need calculation tools for developing budgets, assessing infrastructure and managing their systems.
Finally, convenient, engaging training opportunities are essential. These must allow water system
personnel to obtain training that is of high quality, pertinent to their needs, on a schedule they set
themselves, in a format that is enjoyable and provides them with the required continuing-education credit.
The Technical Assistance Center works in all these areas.

Contacts at MSU
Tom McCoy, Vice President for Research, (406)994-2891
Gretchen Rupp, Director - Montana Water Center, (406) 994-6690






Project: Transformative Solutions for Sustainable Rural Transportation

Brief Description: If the nation’s aging rural transportation system is to serve the needs of current and
future generations of Americans, a new and transformative approach must be adopted to address the
challenges it faces, in which holistic, sustainable solutions are pursued and deployed. While making
highways more efficient in moving people and goods in and across rural America, such solutions must
also seek to improve safety and increase sustainability by using recycled products, protecting natural
resources, and mitigating climate change.

Executive Summary: The landscape of rural America, and specifically the western United States, is
changing at an accelerating rate. An essential part of this landscape is the rural transportation system,
which also must evolve and improve to meet the significant challenges of 1) a rapidly increasing
population and expanding exurban development, 2) an aging and deficient infrastructure and 3) an
actively changing climate. Further, with a view toward future generations, these challenges must be
addressed under an integrated paradigm of sustainability, where systems are created to safely meet the
transportation needs of society in a manner that maintains ecosystem health, reduces the carbon
footprint, minimizes consumption of non-renewable materials, recycles resources, extends the life of
transportation infrastructure and operates efficiently.

Project Description: To meet these challenges the Western Transportation Institute at Montana State
University has developed an integrated approach for addressing rural transportation issues that focuses
on green solutions. In seeking solutions, WTI will take advantage of its ability to develop innovative
designs and practices, use byproducts from industry and consumers (i.e., coal fly ash, glass), deploy new
detection technologies that increase safety or infrastructure longevity, as well as evaluate the rural
applicability of cutting edge products, nhanomaterials and equipment. Emphasis areas for this initiative
include:
e Smart Infrastructure: Develop/deploy new technologies to boost the durability, safety and
reliability of transportation systems in rural America.
e Environmental Stewardship: Improve transportation applications, practices and design to protect
natural resources and address climate change.
e Alternative Materials: Create public and private partnerships to better utilize recycled materials
and other byproducts in transportation applications.

Congressional Action Needed: An appropriation of $2 million is requested to support research, tech
transfer, and deployment of new technologies, materials and practices for sustainable transportation in
rural America.

Importance to Montana: Some important facts for creating a more sustainable rural transportation
system include:
e Montana ranks 5" in the nation for chances of crashing with wildlife. Approximately 2,000
collisions occur each year at an estimated cost of over $15,000,000.
¢ Inthe northern states, snow/ice control have a direct cost of $2.3 billion and indirect infrastructure
cost of $5 billion annually, with increasing concerns about their environmental effects.
e Durability is a cornerstone of sustainability. Montana has 4,980 bridges, approximately 1,000 of
which are structurally or functionally deficient, partially attributable to the climate and deicer use.
e This project would provide employment in Montana ($4 million), support Montana students ($2
million), create a use for byproducts from Montana coal plants and waste facilities and incubate
new products for Montana entrepreneurial businesses.

Contacts:
Tom McCaoy, Vice President of Research, Montana State University (406) 994-2891
Robert Marley, Dean of Engineering, Montana State University (406) 994-2272






Project: USDA/ARS Animal Biosciences Research Facility

Brief Description: Montana State University requests support for USDA ARS for construction of an
Animal Biosciences Research Facility that would include research laboratories, specialized facilities and
technology transfer capabilities. The research facility would be part of a larger teaching and research
complex. The MSU College of Agriculture has pledges, cash, State of Montana and a MSU Foundation
commitment that total over $15M allowing the completion of the allied and complementary teaching and
distance learning facility. The MSU facility is under construction and is scheduled to be operational in
Spring/Summer 2010. The USDA ARS facility has completed construction documents and requires a
final ‘bricks and mortar’ appropriation.

Executive Summary: Agriculture is the largest basic industry in the Montana economy and the livestock
industry is its largest segment. The progressive evolution of animal and range sciences has generated
increasingly complex opportunities for research, teaching and outreach. Montana is a global leader in the
production of high quality seed stock, resource stewardship and exports resources around the world. The
research facility scientific collaborations and programmatic efforts will use the bovine genome sequence
to identify ways to improve the economic and environmental sustainability in the production of safe, high
quality and consistent beef products by: identifying genes and their function, developing tools to control
disease, improving nutrient utilization, management and production efficiency and enhancing the nutrient
composition of a safe supply of beef for the consumers in the United States and abroad. Enhancing the
strong relationships with USDA ARS at Fort Keogh and MSU scientists will strengthen research and
teaching outcomes in animal and range sciences. This research and teaching complex combination will
be unique to Montana and the intermountain region.

Congressional Action Needed: A final appropriation of $10 million for construction ($13 million
appropriated thus far) of the research facility is requested. This will match the Montana commitment and
complete this unique partnership.

Importance to Montana: The production of high quality livestock and the unique seedstock industry
significantly contribute to Montana’s and the region’s economy. Cutting-edge research, teaching and
outreach programs are essential to ensure the long-term sustainability of livestock production and
profitability. An Animal Biosciences Research Facility would bring the combined federal and state
genomic expertise together in a location and using unique herds and large-scale rangeland facilities to
increase the quality of Montana seedstock and the commercial livestock industry. At the same time, this
will improve northern Great Plains cattle and range production practices, management and enhance food
safety and quality for consumers everywhere, through collaborative research and outreach activities for
the range-livestock sector of Montana agriculture.

Contacts at MSU:
Tom McCoy, Vice President for Research (406) 994-2891
Jeff Jacobsen, Dean of Agriculture (406) 994-3681






Project: Unique Model Curriculum/Program for Addiction Counseling

Brief description: Montana State University Northern (MSUN) requests $400,000 for the
development, promotion, and enrollment of students into a 2-year Associate of Science
Degree in Addiction Counseling. MSUN would seek a partnership with the Nexus Treatment
Center in Lewistown, Montana. The Nexus Treatment Center is a one-of-a-kind facility for
eighty incarcerated males with felony convictions for methamphetamine use and where
treatment is offered for all aspects of a person’s life: body, mind, and spirit.

Executive Summary: The future of corrections in this country is transforming from an
incarceration model to a habilitation model in order to transition habilitated offenders back
into society as responsible, pro-social community members. The mission and essence
behind the Nexus program conforms to the habilitation model, and it only increases the need
for up and coming addiction professionals to be afforded the opportunity to train at a facility
that already adheres to the philosophy of community and habilitation. The Nexus Treatment
Center and MSUN in Lewistown have an existing positive working relationship with MSUN’s
Registered Nursing Program and in view of the overall need for addictions professionals, it
makes sense to enhance this partnership and provide a unique opportunity for the future in
this field.

Project description: MSUN’s campus in Lewistown, MT would develop, market and recruit
students, and offer the coursework for the Associate of Science Degree in Addiction
Counseling. MSUN'’s partnership with the Nexus Treatment Center would offer a clinical
training experience for these students that cannot be found anywhere else in the country by
way of hands-on experience working with individuals who have a wide variety of addiction
and co-occurring mental health issues. There is no research evidence to support that this
type of model/approach of habilitation model exists in the country.

Congressional Action Needed: An appropriation of $400,000 is requested.

Importance to Montana: In 2007 there were more than 1.8 million drug-related arrests
carried out in the United States. This includes federal, state, and local law enforcement
agencies. During that year, an estimated 35 million individuals used illicit drugs or abused
prescription medication (National Drug Threat Summary, 2009).

The federal government has allocated more than $14 billion for drug treatment and
prevention, counterdrug law enforcement, drug interdiction, and international counterdrug
assistance for 2009 (National Drug Threat Summary, 2009).

Contact: Dr. Frank Trocki, Chancellor, MSU-Northern (406 265-3720)





