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The Utah Water Research 
Laboratory (UWRL) has 
been a leader in water 
resources research for over 
50 years.  In the 1960s, 
shortly after the UWRL 
building was dedicated and 
at a time when comput-
ers were in their infancy, 
researchers at the UWRL 
were leading the way in the 
use of computers for de-
veloping simulation models 

of watershed hydrology and their application 
in the analysis of water resources manage-

ment problems.  In 2010, UWRL researchers 
continued in this ground-breaking spirit with 
the development of new data acquisition and 
management tools, which included the suc-
cessful construction and deployment of a fleet 
of unmanned autonomous aircraft for use in 
remote sensing (called the “AggieAir Flying Cir-
cus”) and the creation of the Utah Center for 
Hydrologic Information and Computing, a new 
center for research in advanced water quan-
tity and quality monitoring and management.   
2010 has also seen a continuation of cutting-
edge research in each of our six program 
areas:  Drinking Water and Wastewater Treat-
ment; Environmental Quality Management and 
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Remediation; Surface and Groundwater Quality 
and Quantity; Water Conveyance, Distribution 
and Control; Water Education and Technol-
ogy transfer; and Water Resources Planning 
and Management.  As today’s water resources 
management problems become increasingly 
complex, our internationally renowned UWRL 
faculty and their students are setting their 
sights on meeting current challenges and find-
ing solutions to tomorrow’s water resources 
problems now.  This report highlights only 
a small fraction of the research and service 
activity provided by the Utah Water Research 
Laboratory over the past fiscal year.  We invite 
you to learn more about us at 
http://uwrl.usu.edu/.

MESSAGE FROM THE DIRECTOR



The Utah Water Research Laboratory (UWRL) 
located at Utah State University (USU) on the 
Logan River in Logan, Utah came into being at 
the convergence of an idea and some determined 
and farsighted individuals in the late 1950s.  They 
foresaw the need for a focused investment in 
water resources research and took action to make 
a water research facility at USU a reality.  Two 
such individuals were Dean F. Peterson, then Dean 
of the College of Engineering at USU, and George 
Dewey Clyde, then governor of the State of Utah.  
Their continued efforts, along with many others, 
led to state legislation authorizing the creation of 
the Utah Water Research Laboratory and to the 
acquisition of funding for the original structure.  
Federal legislation, in the form of the 1964 
Water Resources Research Act, created 53 other 
university-based water research centers in other 
states that were in part patterned after the UWRL.
From that beginning, the UWRL has become 

widely recognized around the world as a leading 
research and educational institution in the water 
sector.  The timeline below lists just a few of the 
milestones along our path to the future of water 
resources research.

The UWRL operates within an academic 
environment and collaborates with government 
and private sector stakeholders to address 
technical and societal aspects of water-related 
issues, including quality, quantity, distribution, and 
management.  More than 113,000 square feet of 
state-of-the-art laboratory, computer, and office 
space are utilized to meet the needs of these 
disciplines.

The water problems of the future are complex, 
and their solutions will require the development 
and application of new sets of tools.  A rapidly 
growing demand to more intensively manage 

increasingly scarce water resources will require 
massive amounts of data at a time when new 
remote sensing data collection methods are 
replacing traditional water resources data 
gathering procedures.  Research is needed to 
develop modern sensor approaches and collect, 
house, analyze, and provide such data and 
decision-relevant information to water resources 
managers.

The UWRL is well positioned to provide the 
basic and applied research capabilities that 
will be needed to support water managers and 
stakeholder groups at local, state, national, and 
international levels.  The faculty and staff at 
the UWRL are committed to strengthening our 
ties with resource management agencies at all 
levels, listening to their concerns about water 
management problems, and working with them to 
solve those problems.

UTAH WATER RESEARCH LABORATORY 
   Building on the Past – Leading the Way into the Future

1957-1968 – The first research 
projects conducted on the labora-
tory site included experiments on 
the hydraulics of flexible tubing 
and flume studies using large bed 
elements

1959 – The Utah leg-
islature authorized the 
establishment of a water 
resources research 
laboratory at USU

1963 – Groundbreaking 
ceremonies held for the UWRL

1965 – Dedication of the 
completed UWRL facility

1965-1970 – Some of the very first 
watershed and river basin computer 
modeling commences with a hydrologic 
and salinity model for the Colorado 
River using a hybrid (half-analog, half-
digital) computer

Early 1970s-1980 – Weather modification 
research is conducted.  The UWRL makes 
significant investments in environmental 
engineering capabilities, including new fac-
ulty and new state-of-the-art Environmental 
Quality Laboratory addition (dedicated 1980)

1972 – First project in the Senegal 
River Basin begins a relationship 
between the UWRL and four coun-
tries in West Africa that continues 
to the present

1970s and 80s – The UWRL begins to 
incorporate political science and sociol-
ogy into hydrologic projects to address 
the socio-economic aspects of water 
resources management and research

1970s and 80s – The UWRL begins Great Salt 
Lake water quality and lake level monitoring, 
performs studies on diking around the lake, 
and recommends the installation of a pumping 
plant to the governor 

1985-1991 – The UWRL conducts 
large integrated river basin 
planning and management projects 
in India and Egypt

1990s – UWRL joins with a consortium of 
researchers in a multi-disciplinary simula-
tion study to assess the impacts of a 
potential severe sustained drought in the 
Colorado River Basin the southwestern US

1982 – UWRL building renamed the “George Dewey Clyde 
Building” honoring the former governor of Utah for his 
contributions to water research and development in Utah; 
the Engineering Building at USU is renamed the “Dean F. 
Peterson Building.”  His support of the water laboratory 
concept while he was the Dean of Engineering made the 
enterprise possible.

1998 – The Utah On-Site Wastewater 
Treatment Training Center established 
to provide technology transfer, 
training, and information regarding 
on-site wastewater treatment

2005 - Ongoing – Development of new 
types of environmental sensors and 
methods of deploying them, as well 
as advanced applications for machine 
intelligence in water resources, 
including data management, retrieval, 
analysis, and display

2001 – The Huntsman On-Site Waste-
water Treatment Physical Demonstra-
tion Facility established at the UWRL 
to provide hands-on training in on-site 
wastewater treatment

2009 – Dedication of new 
state-of-the-art 11,000 sq-ft. 
Hydraulics Modeling Laboratory 
at the UWRL

2010 – The “AggieAir Flying 
Circus” service center established 
at the UWRL to provide new air-
borne remote sensing capabilities 
in support of water research and 
management

2011 – New Utah Center for 
Hydrologic Information and 
Computing brings the total 
number of centers housed 
wthin the UWRL to seven
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Ronald C. Sims is Professor and Head of the Biological 
Engineering Department.  Dr. Sims teaches courses in 
biochemical engineering and downstream processes. 
He is a member of the Executive Committees for the 
Synthetic Biomanufacturing Center and the Biofuels 
Center. Dr. Sims currently leads a biofuels team 
in the development of algal-based processes and 
technologies for large-scale open pond, lagoon, and 
raceway engineered systems, and in the collaborative 
development of microbial engineered systems for 
bioplastics production based on synthetic biological 

engineering. Dr. Sims is a recipient of the 
Utah Governor’s Medal for Science and 

Technology.

R. Ryan Dupont is Professor of Civil and Environ-
mental Engineering. Dr Dupont has wide-ranging 
research interests, including the Duckweed technol-
ogy highlighted here.  Some of his other research 
interests include bioremediation of petroleum and 
chlorinated solvent contaminated soil and ground-
water, the use of natural attenuation and bioaug-
mentation for contaminated site remediation, soil 

vapor extraction/bioventing and soil gas moni-
toring, pollution prevention and life-cycle 

analysis, and municipal solid waste 
management issues.



The Utah Water Research Laboratory (UWRL) 
is actively researching practical treatment op-
tions to remove phosphorus, nitrogen, and other 
contaminants from lagoon wastewater treatment 
systems before the water is released into the 
receiving system.  Many of these lagoon systems 
will not meet future requirements for water qual-
ity under current design and operating conditions, 
particularly for phosphorus concentration levels.  
Phosphorus causes algae to grow and reduces the 
oxygen content in the water, which leads to fish 
kills and deterioration of water quality.  

Current research projects are developing biologi-
cal processes for the removal of nutrients from 
wastewater, including phosphorus and nitrogen.  
A biological process could save in excess of $100 
million compared with the installation of a chemi-
cal precipitation system.  These UWRL projects 
are also considering ways of using the products 
of these biological processes as renewable sourc-
es of bioplastics, energy, animal feed, and other 
commercially viable byproducts.  

The following are just some of the efforts now 
underway at the UWRL to improve the design and 
operation of existing lagoon systems for waste-
water treatment:

DUCKWEED AS A BIOLOGICAL MANAGEMENT 
TECHNOLOGY

UWRL researchers are evaluating the effective-
ness of duckweed (Lemna minor) as a low-cost 
wastewater management alternative in the up-
take and transformation/removal of phosphorus 
and personal care products and pharmaceutical 
(PCPP) contaminants from municipal wastewater, 
especially in small communities that utilize lagoon 
systems.  Project results show significant duck-
weed growth rates and high concentrations of 
phosphorus accumulated in the biomass.  

Studies focusing on biomass processing have 
found that duckweed:  1) can be utilized as a high 
quality animal feed supplement, 2) is amenable to 
anaerobic conversion to methane, and 3) is fer-
mentable to ethanol.  Future studies will address 
efficient and cost-effective means of harvesting 
and stabilizing the duckweed biomass and will 
evaluate the potential for duckweed to bioconcen-

trate metals and hazardous organic compounds 
that occur in municipal wastewater.

BIOLOGICAL PHOSPHORUS REMOVAL USING
ALGAL BIOFILM ROTATING BIOREACTORS

Inexpensive biological processes that increase 
uptake of indigenous algae and removal of phos-
phorus from wastewater at reclamation facilities 
through engineered mixing using algae biofilm 
rotating bioreactors have been developed and 
tested.  The effects of seasonal temperatures on 
the biological processes involved in algae growth 
within the Logan lagoon system are also being 
investigated.  The AggieAir multi-spectral remote 
sensing platform is being used to obtain data on 
algae distribution in the Logan lagoon system 
to identify specific areas for algae harvesting in 
order to facilitate the efficient removal of algae 
and the associated nutrients from the reclaimed 
wastewater.

Results from laboratory- and pilot-scale tests 
have shown that algae growth is enhanced on 
the biofilm reactor and that phosphorus uptake is 
approximately ten times higher than that associ-
ated with suspended algae, significantly reducing 
the phosphorus concentration in the wastewater.  
Future projects will develop design criteria for 
efficient separation of algae and the associated 
phosphorus from wastewater. 

PRODUCING BIOPLASTIC MATERIALS USING
MICROBE-BASED PROCESSES

Other research is focused on developing microbe-
based processes for the production of bioplastic 
materials as a substitute for petroleum-based 
plastics.  These processes and systems could 
allow domestic wastewater and waste chemicals 
to be used as a source for producing domestic 
sustainable plastics with applications ranging 
from commercial packaging to biomedical prod-
uct designs such as drug delivery systems, tissue 
engineering, and orthopedics.

A bioplastic detection system has been designed 
to indicate the optimal time for harvesting of 
bioplastic materials.  Future studies aim to con-
struct bacteria able to secrete bioplastic materials 
through the cell membrane.

AggieAir tracks algae distribution at Logan
lagoons to maximize nutrient removal

Researchers assess duckweed growth rates
at the Wellsville lagoons (above and left)

Algae Biofilm Rotating Bioreactor (above) improves
algal harvesting and phosphorus uptake for the 

Logan lagoon system (below).

WASTEWATER MANAGEMENT
ReseaRch highlight



Blake P. Tullis 
is an Associate 
Professor of Civil 
and Environmental 
Engineering at Utah 
State University and 
the Utah Water Re-
search Laboratory. His 
general areas of research 
interest include hydraulic 
structures, cavitation, cul-
vert design for environmen-
tally sensitive installations, 
hydraulic resistance in channels/
pipes with composite roughness, 
and erosion control. Dr. Tullis has 
published two book chapters, three 
journal publications (with more in the 
works), and produced over 200 techni-
cal reports.



The Utah Water Research Laboratory (UWRL) 
at Utah State University (USU) is well known 
throughout the nation for its expertise in wa-
ter-flow modeling, whether for modeling large 
dams/spillways, or for testing city water meters, 
flow measuring devices, or channel revetments.

Small to nearly prototype sized models can be 
accommodated in the lab’s two state-of-the-art 
hydraulics bays, with a variety of flumes, chan-
nels, piping configurations, equipment and in-
strumentation available for hydraulic testing.  In 
over 60,000 sq. ft. of research space, models as 
large as 60 feet by 140 feet with water depths of 
up to 6 feet can be constructed, and flow capac-
ity can be in excess of 140 cfs.

The hydraulic labs incorporate the latest Lidar 
instrumentation and remote video technol-
ogy to correlate physical and numerical model 
investigations.  With Lidar instrumentation and 
a 300,000 pound weigh tank, the laboratories at 
the UWRL are able to offer the highest level of 
quality control possible for model studies.  Hy-
draulic studies ultimately increase the safety of 
hydraulic structures by identifying and eliminat-
ing potential problems and reducing construc-
tion costs.

The following is just one of the recent hydraulic 
modeling projects designed, built, and tested at 
the UWRL:

LABYRINTH WEIR RESEARCH

As a result of their hydraulic performance and 
versatility, labyrinth weirs have been placed in 
streams, canals, rivers, ponds, and reservoirs 
as headwater control structures, energy dissi-
paters, flow aerators, and spillways.  Labyrinth 
weirs are especially well suited for spillway 
rehabilitation, where dam safety concerns and 
a revised and larger probable maximum flow 
have required modification or replacement of 
the spillway.  These structures can be very cost 
effective to build and maintain relative to other 
spillway types since they can increase spillway 
capacity without increasing the width of the 
spillway apron.  However, the many geometric 
design parameters and the distinct hydraulic be-

haviors of these structures can make engineer-
ing an optimal weir design difficult, especially 
since current information and data available for 
labyrinth weir design and evaluation are incom-
plete.

UWRL researcher Dr. Blake Tullis has recently 
been directing studies at the UWRL hydraulics 
laboratory that are (1) improving the design and 
analyses of labyrinth weir spillways by con-
solidating available data sets and information, 
(2) assimilating and expanding current design 
methodologies, and (3) utilizing physical models 
to investigate areas in need of research.  More 
than 25 different laboratory-scale physical mod-
els of various labyrinth weir geometries have 
been evaluated, including two variations of the 
labyrinth weir design:  the piano key weir and 
the oblique weir.  Additional components of the 
study include arced labyrinth weirs and various 
labyrinth weir orientations and placements in a 
reservoir, a detailed look at nappe behavior (in-
cluding local submergenece, nappe interference, 
and nappe stability), scale effects, and other 
labyrinth weir flow phenomena.

The results of this study may help to increase 
the sustainability of existing dams and will im-
prove the design and evaluation tools currently 
available for a wide range of labyrinth weir alter-
natives.  Experimental results from the physical 
modeling have provided a design optimization 
program, an analysis program, and a wealth of 
additional hydraulic information regarding these 
structures and the phenomena associated with 
them.

The design tools and information from this study 
will provide accurate first-order design and anal-
ysis for labyrinth weirs that are geometrically 
similar to the models tested; however, physical 
or numerical model studies are recommended 
to confirm hydraulic performance of prototype 
structures based on site-specific conditions.  Dr. 
Tullis and other UWRL researchers continue to 
design, build, and test physical models for a 
variety of applications in order to improve our 
understanding of complex hydraulic behavior in 
common control structures and to advance the 
state of engineering practice in the design, con-
struction, and operation of such facilities.

PHYSICAL MODELING - LABYRINTH WEIRS
ReseaRch highlight

Labyrinth Weir model

Piano Key Weir model

Oblique Weir model (above)
Graduate Student Brian Crookston and 
undergraduate student Mitchell Dabling 
observe a Labyrinth Weir model (left)



Throughout its history, the Utah Water Research 
Laboratory (UWRL) has actively provided technical 
expertise and related training services in interna-
tional water resources and environmental prob-
lems. UWRL personnel have implemented several 
major technical assistance and training projects in 
various countries that have resulted in substantial 
improvements in water management efficiency, 
maintained or improved water quality, imple-
mented integrated water resources planning and 
development policies, increased the well-being of 
water users, improved public health conditions, 
and educated hundreds of water management 
professionals in developing countries around the 
world.

A long tradition of interdisciplinary collabora-
tion with other USU colleges is a major strength 
of the UWRL international programs. Almost all 
international projects have required faculty from 
different colleges to work together. As a result, 
the UWRL has a significant number of associ-
ated faculty who are experienced in working on 
problems as a team, which greatly enhances the 
capability of the UWRL to quickly and successfully 
implement international projects. 

The following summaries highlight just three of 
the many and diverse international projects cur-
rently underway at the UWRL:

IRAQ - IRRIGATION, WATER TRAINING
Over the past several years, UWRL personnel 
have travelled to and hosted delegations of water 
professionals from Iraq in a program designed to 
improve water resources management in Iraq.  A 
group of 12 representatives from various Iraqi 
water agencies recently spent six weeks in Logan, 
Utah receiving classroom and hands-on training 
from UWRL faculty members on subjects related 
to irrigation, hydrology, water resources, water 
quality, water policy/institutions, and socio-eco-
nomics of water allocation and use.  As part of the 
training, the participants created future training 
programs and materials to improve water educa-
tion in Iraq and developed small grant projects to 
address particular needs in their local areas. Dur-
ing the coming year the USU team will conduct a 
field-based training program in Erbil, Iraq for Iraqi 
Extension Agents from the Ministry of Agriculture 
and selected universities across Iraq. 

SENEGAL - COST ALLOCATION MODEL 
Recent visitors to the UWRL from Senegal, Mali, 
Mauritania, and Guinea continue a 30-year re-
lationship that the UWRL has enjoyed with 
L’Organisation pour la Mise en Valeur du Fleuve 
Sénégal (OMVS), a major international river man-
agement organization responsible for operating 
the Senegal River in West Africa.  UWRL research-
ers have created a new cost-allocation model that 
will calculate how to share the costs of various 

irrigation, hydropower, and navigation projects on 
the Senegal River among the four riparian coun-
tries.  The OMVS countries must pay millions of 
dollars annually to retire the capital debt of the 
project and to cover operations and maintenance 
costs, so an economically defensible procedure 
to assign repayment responsibilities to the four 
member nations is crucial.  Following model 
development, the project will provide training in 
the theory of cost allocation and in the use of the 
model for OMVS employees, including representa-
tives from each of the four countries.

CHINA - COLLABORATIVE RESEARCH
China currently faces challenges similar to those 
we face right here in Utah in the areas of agricul-
tural development, water management, and cli-
mate change.  A new partnership with Northwest 
Agricultural and Forestry University in YingLing, 
China will allow UWRL researchers to collaborate 
with their Chinese counterparts to find solutions 
that will benefit both countries.  Current collab-
orative projects include: (1) instrumentation of 
agricultural areas to measure water use, plant 
growth, and soil erosion; (2) analysis of meteoro-
logical data to understand climatic patterns that 
affect precipitation and water availability and how 
these things might change in the future; and (3) 
assessment of water management and irrigation 
options for addressing future variability in climate 
as it affects agricultural production.

INTERNATIONAL INVOLVEMENT
 Research Partnerships Around the World

IraqIraq ChinaChina ChinaChinaMaliMali



CARNEGIE FOUNDATION 2010 UTAH 
PROFESSOR OF THE YEAR 

UWRL faculty mem-
ber Dr. Laurie McNeill, 
Associate Professor 
of Civil and Environ-
mental Engineering at 
Utah State University, 
has been named “Utah 
Professor of the Year” by 
the Carnegie Foundation 
for the Advancement of 
Teaching.  She is one of 

38 national winners and is 
the sole winner representing Utah in 2010.  The 
award recognizes and celebrates “Extraordinary 
dedication to undergraduate teaching.” 

Dr. McNeill’s primary area of research is drinking 
water treatment issues, and she is enthusiasti-
cally involved with USU student organizations 
including the USU Chapter of Engineers Without 
Borders, a volunteer group that implements en-
gineering projects in developing countries (cur-
rent projects are in Mexico, Peru, and Uganda), 
and the Society of Environmental Engineering 
Students.  She serves as a member of the State 
of Utah Drinking Water Board.  Her excellence in 
teaching is training the next generation of engi-
neers to have a positive influence on the world 
and their own communities in the future.

 “LAB-ON-A CHIP” PATENT ISSUED

A patent has been issued 
to UWRL faculty member 
Dr. Anhong Zhou, Associ-
ate Professor in Biological 
Engineering at USU, and 
Huifang Dou, Research 
Assistant Professor in the 
Center for Self-Organizing 
and Intelligent Systems 
at USU, for their electro-
chemical chip with minia-
turized ion sensor array. 

This UWRL supported project has thus far result-
ed in one patent issued, and one patent pend-
ing, while providing significant graduate student 
involvement.  The Lab-on-a Chip ion sensor array 
is a portable, reliable, and affordable chemical 
sensor device capable of detecting and measur-
ing the concentrations of individual salt ions in 
water quality monitoring applications and track-
ing the salinity sources in the water system.  
The ability of the array to detect the majority of 
salinity ions (Cl-, Na+, SO42-, Mg2+, Ca2+, and 
HCO3-) will help farmers and water resources 
professionals to better manage and control salin-
ity problems in critical river systems.

Dr. Laurie McNeill Dr. Anhong Zhou 

The Ivanhoe Foundation provides 
financial aid to selected Master’s 
students pursuing practical water-
related degrees at US universities.  
These students will become the 
future water experts who will address 
the plight of water-deprived localities 
around the world.  

The following USU students were 
awarded 2010 Ivanhoe scholarships 
for their research with UWRL faculty 
members Dr. David Stevens and Dr. 
David Rosenberg:  Ruba Mohamed 
(Egypt) – to estimate ecosystem 
metabolism by measuring primary 
production and community respi-
ration using the dark-light bottle 
technique and study the effect of dis-
solved oxygen change on nutrients, 
etc.; Morris Demitry (Sudan) – to 
improve reservoir water quality using 

Ruba Mohamed 

Adel Abdallah 

a combination of high frequency flow and water qual-
ity monitoring, and examine various water quality 
parameters with time, temperature and weather; 
and Adel Abdallah (Palestine) – to simulate and 
optimize models to identify synergies and linkages 
between saving water and saving energy. 

IVANHOE FOUNDATION SCHOLARSHIPS 
AWARDED

OUTSTANDING CONTRIBUTIONS
 People – Our Greatest Asset

Morris Demitry



The research programs at the Utah Water Research Laboratory (UWRL) are rec-
ognized throughout the nation and the world, but they also directly address Utah’s 
current and future water resources needs in significant ways.  The UWRL’s diverse 
research program continues to benefit each of Utah’s 29 counties.  Some projects 
are relatively small in scope while others involve interdisciplinary teams and col-
laboration with multiple agencies and with the private sector.

In addition to its research role, the UWRL is involved in university graduate and 
undergraduate education through hands-on projects, part-time employment, and 
research assistantships, as well as public and professional service, technology and 
information transfer, and public education.  Almost all projects involve graduate 
students and result in masters or doctoral degrees.  As students graduate and are 
hired by Utah employers, they become effective means of technology transfer from 
the UWRL to Utah’s water and environmental organizations.  The UWRL collaborates 
and partners with engineers, scientists, and managers of the Utah Department of 
Natural Resources; the Utah Department of Environmental Quality; the twelve Utah 
local health departments; and several large water user districts and associations.

            Research Recognition - Dr. Bethany Neilson, Assistant 
Professor of Civil and Environmental Engineering at USU, is 
one of the many UWRL researchers engaged in projects that 
directly benefit Utah communities.  Dr. Neilson has devel-
oped a Two-Zone Temperature and Solute model and applied 
it to the Virgin River in Southern Utah.  This model provides 
stakeholders with a tool to determine instream tempera-
ture management options that will help to balance the water 
needs of a growing population with the requirements of en-
dangered species unique to the Virgin River.  This modeling 
tool is flexible and can provide information to better manage 
limited water resources across the state.  

“Thanks for providing quality research and insuring that it has 
application to our local needs.” 

    (Corey Cram, Watershed Coordinator, WCWCD)

UTAH’S UWRL 
     Finding Solutions Closer to Home

Dr. Bethany Neilson 



Measures of academic research productivity continue to grow at the UWRL.  In FY 
’10, research expenditures were approximately double the levels of a decade ago, 
even though Federal support of water research has declined over this period.  The 
number of scientific articles published by UWRL personnel has more than tripled 
in the past five years.  This progress during difficult economic times reflects the 
hard work and commitment of UWRL faculty, students, and staff.

*Other Sources includes: Other State awards, local, federal and 
private sources

Research Products (FY 10)     
 Number of Active Projects            294
 Dollar Value ($ Millions)          $8,817,715
 Scholarly Publications in Peer-Reviewed Journals         56
 Scholarly Presentations at Professional Conferences       155
 

Academic Training Facilitated (FY 10)     
 Number of Graduate Research Assistantships Funded        65
 Number of Undergraduate Students Supported         64
   
 
Outreach Products (FY 10)     
 Short Courses and Field Training           16
  
  
Degrees Granted (FY 10)     
 PhD                9
 MS               17
 ME                2 

FINANCIAL/ACADEMIC SUMMARY
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