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Welcome to the 7th Annual Student World Water Forum!

The Earth’s surface is covered by 70.9 percent water. Human cells are comprised of 
65 to 90 percent water.  From a global scale down to a cellular level, water is a
necessity for all life.  As our world’s population and demand for water increases, water 
quality and quantity issues emerge. Most students presenting at the Student World 
Water Forum (SWWF) will concentrate on these interesting issues.

This forum gives undergraduate and graduate students from various backgrounds the 
opportunity to present research on local, regional, national and international water
issues. 

Thank you for joining the 2010 Student World Water Forum.

Sincerely,

The 2010 SWWF Committee
  



Organized by:

Michelle Hochrein
Robert Mills
Jamie Roice

Laura Wilhelm
Jasmine Vittori

Professors:

Dr. Kate Berry - Geography
Dr. Laurel Saito - NRES

The 7th Annual

STUDENT WORLD 
WATER FORUM

Special thanks to our
Keynote Speaker:

Dr. Trevor Birkenholtz
Rutgers University

“Waiting for Water: Urbanization and Water Development in the Global South”

November, 19 - 4 p.m.
Knowledge Center, Wells Fargo Auditorium

All participants are invited to attend a social in the Faculty Graduate Reading Room on the 
4th Floor of The Knowledge Center after the keynote presentation.



Thursday, November 18
8:00 a.m. to 8 p.m.

(Meet and greet from 8 to 8:30 a.m.)

Session 1 - Potable Water
Santana Youngs-Torres

Pamela Abreu
Melissa Conn

Jacob Muson-Decker

Session 2 - Climate Change/Env
Scott Wennig

Michelle Hochrein
Denise Stathes

Kimberly Runyon

Session 3 - Aquatic Plant Issues
Allison Abicht
Laurie Axell

Kathryn Bywaters
Emily Ulrich

Session 4 - Water-Related Illness
Sarah Hills

Joane Heslop
Adrian Peterson

Session 5 - Dams
Robin Cowan

Sarah Calhoun
Laurel E. Stratton

Diana Dixon

Session 6 - Water Pollution I
Anthony P. Bush

Jamie Roice
Ian H. Knight

Megan Slayden

Session 7 - Food Webs and Fish
Samuel L. Buffa

Bobby Jones
Luke Tiano

Shannon Gehrke

Session 8 - Traditions/Social Change
Korie White
Mary Martini
Robert Mills

Friday, November 19
8:30 a.m. to 3 p.m.

Session 10 - Water Pollution II
Kevin Keef

Luke Barrett
Matt Schneider

Miho Masuyama

Session 11 - African Issues
Tatsunori Akaiwa

Hayley Smith-Kirkham
Scott Fennema I
Scott Fennema II

Session 12 - Aquatic Ecosystems
Elizabeth Barry
Trea LaCroix
Jason Barnes

Session 13 - Water Treatment
Anne Marie Lassaline

Zak Erickson
Rachel Lane

Session 14 - Groundwater Issues
Christopher Boyce

Lydia Peri
Mike Potts

Session 15 - Water Management
Robert Gillingham

Jamie Greer
Laura Wilhelm

Tom Albright (UNR - Geography)
Chris Benedict (Washoe County Dept of Water Resources)

Doug Boyle (UNR - Geography)
Michael Branch (UNR - English)

Greg Burst (HDR)
Clay Cooper (Desert Research Institute)

Matt Dillon (State Engineers Office)
Chris Feldman (UNR - Natural Resources and Environmental Science)

Thomas Gallagher (Nevada Division of Water Resources)
Brian Giroux (McGinley & Associates)

Zeb Hogan (UNR - Natural Resources and Environmental Science)
Lisa Atwell Holan (UNR - Natural Resources and Environmental Science)

Roger Jacobson (Desert Research Institute)
Derek Kauneckis (UNR - Political Science)

Ed Kolodziej (UNR - Civil and Environmental Engineering)
Darko Koracin (Desert Research Institute)

Satoko Kurita (UNR - Mathematics and Statistics)
Eric Marchand (UNR - Civil and Environmental Engineering)

Doug Martin (Nevada - Tahoe Conservation District)
Gerry McCarroll (independent consultant)

Glenn Miller (UNR - Natural Resources and Environmental Science)
Wally Miller (UNR - Natural Resources and Environmental Science)

Anna Panorska (UNR - Mathematics and Statistics)
Denielle Perry (UNR - Geography)

Molly Reeves (JBR Environmental Consultants)
Lora Rose Richards (Truckee Meadows Water Authority)

Michael Rosen (US Geological Survey)
Heather Segale (University of California-Davis)

Paul Starrs (UNR - Geography)
Lisa Stillings (US Geological Survey)

Julie Stoughton (UNR - Natural Resources and Environmental Science)
Terri Svetich (City of Reno)

Richard Svetich (S3 Concepts)
John Swanson (UNR - Natural Resources and Environmental Science)

Molly Reeves (JBR Environmental Consultants)
Aleksey Telyakovskiy (UNR - Mathematics and Statistics)

Gina Tempel (UNR - College of Science)
John Warwick (Desert Research Institute)

Lt. Colonel Gerd Wilhelm (US Army Corps of Engineers)
Mary Webb (UNR - English)

Tim Wilson (State Engineers Office)

Special thanks to our
Professional Evaluators:

Schedule Overview
15-minute breaks between each session with

refreshments in Room 402

Poster Session
Thursday, November 18

6:00 p.m. to 8 p.m.

Mahesh Bhattarai

Christian Briggs

Laura Craig

Arica Crootof

Michael Eadington

Mustafa Eissa

Terry T. Fisk

Paul Garvin

Robert Gibson

Wesley R Henson

Stephanie Kover

Karen LeFebre

C. David Moeser

Claude Morissette

David Smith

James Weingart

Lucas Williamson

Keith White



Santana Youngs-Torres                 8:30 a.m.
Undergraduate - International Affairs

Safe Drinking Water in Rural Lebanon
The village of Zawtar El-Charkieh in Lebanon has many sources of drinking water; however, those sources do not supply 
safe drinking water. Safe drinking water makes a difference to the health of a community and the community’s ability to 
contribute economically. Therefore, access to safe drinking water is important not only to the individuals drinking the wa-
ter, but to the nation and the international community. Looking first at the situation in rural Lebanon, the presentation will 
then move into the importance of safe drinking water to rural peoples and finish with solutions that can be implemented in 
Zawtar El-Charkieh to improve the quality of their drinking water. The expectation is that through educating the communi-
ties on safe water practices and the safe water problems in the area, the community’s overall health will increase.

Pamela Abreu                  8:45 a.m.
Undergraduate - Environmental Science

Treatment Options for Household Drinking Water in Rural Guatemala
At the present time, gastrointestinal diseases like diarrhea, cholera and typhoid have become a problem for households in 
rural Guatemala due to the quality of their water supplies. In rural Guatemala, there aren’t many water treatment facilities, 
so it is necessary to treat water within the household. Different treatment options have been introduced in order to de-
crease the cases of gastrointestinal infections for households that lack access to potable water. This presentation exam-
ines two different options of household water treatment. One option is to supply households with flocculant-disinfectant to 
treat water, while another is to promote hand-washing and better hygiene.

Session 1 - Potable Water

Thursday,
November 18

Melissa Conn                       9:00 a.m.
Undergraduate - Natural Resources and Environmental Science

Managing Freshwater Supply on Volcanic Islands in the Pacific
Water issues on Islands are unique because there is a limited supply of fresh water and the complex geomorphology of 
islands can make it even more difficult to maintain a necessary supply of fresh water. As populations grow, water demand 
and supply becomes more difficult to balance, especially in sensitive volcanic island watersheds. Certain stresses, such 
as increasingly unpredictable storm patterns and tourism, must be considered in managing the fresh water supply on 
these islands. Fresh water is not only necessary to the residents’ survival, but it is also important to the interconnected 
economies that depend upon these islands for agricultural products and tourist destinations. This presentation will explore 
various islands and methods of fresh water management in the Pacific Ocean, including American Samoa, Fiji Islands, 
Hawaiian Islands and the Republic of Kiribati. The economic base, agricultural production, and tourism on these islands 
will be examined as it influences the fresh water supply. The solutions to this issue are not easily implemented due to 
political and logistical constraints in some Pacific Islands; however, rainwater harvesting and other infrastructure can 
increase water efficiency. 

Jacob Munson-Decker                9:15 a.m.
Undergraduate - Natural Resources and Environmental Science

Implications of Water Supply and Sanitation on Human Health in Nicaragua
Water sanitation and supply is integral to human health.  The ability for a nation to both supply and treat water will deter-
mine the nation’s overall susceptibility to water-borne illnesses.  As a result, developing nations with water supply and 
sanitation issues are at risk for having water-borne illnesses affect large portions of their population. This presentation 
will create an understanding of the effects socioeconomic conditions have on water supply, sanitation, water quality, and 
human health in Nicaragua. Socioeconomic problems are often the cause of poor water treatment and sanitation systems.   
For example, 1267 stool samples taken from 8% of the population in Leon, Nicaragua were found to have an intestinal 
pathogenic parasite prevalence of 47.2%.  81% of those infected were living in ‘poor’ conditions characterized as having a 
high degree of crowding, poor sanitation systems, and a low quality water supply.  Accordingly, it has been observed with 
the Nicaraguan Emergency Investment Social Fund that investments in sanitation systems and water treatment facilities 
has improved access of clean water to impoverished and rural communities.  However, these improvements in the wa-
ter quality, supply, and sanitation have not significantly decreased the prevalence of diarrheal disease and water-borne 
illnesses.  Consequently, several other factors need to be considered to determine the prevalence of water-borne illness 
including education levels, personal behavior, hygiene, and the amount of local and community involvement in the devel-
opment and maintenance of sanitation systems and water treatment facilities.

Break at 9:30 a.m. - Room 402 



Scott Wenning                       9:45 a.m.
Undergraduate - Environmental Engineering

Climate Change Influence of Snowmelt Runoff: A Comparison of Three 
Snowmelt-Dependent Basins
Global climate change is well-recognized and will have an impact on the hydrologic cycle. More specifically, climate 
changes will influence mountain snowpack and snowmelt runoff, but the manifestations will depend on meso-scale and 
micro-scale conditions. Conditions such as geography, latitude, elevation and weather patterns affect the precipitation that 
falls as snow in mountain regions and builds snowpack. Mountain snowpack acts as water storage for many regions of the 
world and the release of water storage through seasonal runoff can be monitored as streamflow. Studies have monitored 
trends in streamflow quantity, streamflow timing, snow-to-total-precipitation ratios, snowpack volume and distribution, and 
estimated changes to the snowpack and runoff due to climate change. This presentation will compare climate change 
projections of the snowmelt-dependent basins of the Ili River in northwestern China and Kazakhstan, the Murray-Darling 
in southeast Australia and the Truckee River in the western USA. These basins require snowpack to sustain river flows 
into arid or semi-arid regions where runoff is used for human and ecological needs. Predicted climate change influences 
for these basins include increased seasonal flows, earlier streamflow timing and shrinking snowpack. This presentation 
compares similarities and differences between snowmelt runoff changes in these basins to emphasize the need for meso- 
and micro-scale research within individual basins.

Michelle Hochrein               10:00 a.m.
Graduate - Geography

Greenhouse Gas Emissions of Hydroelectric Reservoirs: Factors and 
Management Techniques in Tropical Brazil
Reservoirs can be sources of greenhouse gas emissions in the tropical forest regions of equatorial Brazil. With the recent 
increased construction of hydroelectric dams in tropical Brazil, it is important to understand emissions associated with the 
reservoirs.  Greenhouse gases emitted from reservoirs and turbines include carbon dioxide and methane.  These gases 
are produced in tropical reservoirs through the decomposition of organic material, either due to submerged biomass from 
initial flooding, dissolved organic carbon from upstream areas, or biomass generated within the reservoir itself.   The great 
variability of dam construction, location, and operation makes it difficult to determine the global or regional contribution 
of greenhouse gases from reservoirs and make comparisons to traditional fossil fuel-generated power.  However, careful 
planning and articulate operation of dams in the Amazonian region can greatly reduce their potential for greenhouse gas 
emissions.  Pre-construction planning considerations include location (latitude, watershed, and ecosystem type), planned 
reservoir depth, and mega-watts produced per square meter flooded.  Construction management techniques involve the 
reduction of biomass prior to flooding.  Operating techniques include closely managing the reservoir drawdown because 
discouraging extreme drawdown events and/or managing exposed drawdown slopes discourages vegetation growth.   
Knowing the potential contribution of hydroelectric reservoirs to increased greenhouse gas emissions can allow decision-
makers and management to prevent and/or minimize the production of anthropogenic carbon dioxide and methane from 
reservoirs in tropical forests both globally and in Brazil.

Session 2 - Climate Change/Environment
Denise Stathes                     10:15 a.m.
Undergraduate - Resource Economics

Comparing the Agricultural Water Footprint of the US and China
The carbon footprint has now become a household phrase in the United States.  People have become aware that nearly 
any activity has some effect on the Earth’s environment.  What is not as commonly known is the water footprint, which 
was first conceived in the late 1990s.  A water footprint gives an indication of the volume of freshwater that an individual, 
business or nation uses.  Water consumption can be broken down into three categories: domestic, agricultural and indus-
trial.  In addition to the obvious consumption of water for uses such as drinking or irrigating crops there is also a virtual 
water footprint, which measures the volume of water that is needed to produce a particular good or service.  It can be fur-
ther categorized into an internal water footprint (domestic water use by a country’s population) or external water footprint 
(water use by another country’s population for products they have imported).  Individual crops as well as livestock also 
carry a water footprint.  The agricultural water footprint has a big impact on a country and its trading market.  Knowing a 
nation’s water footprint can affect future water management.  This presentation compares the agricultural water footprint 
of the United States and China and examines two of their exports: cotton and wheat. The potential impact on other nations 
from this water use is examined as well.

Kimberly Runyon                   10:30 a.m.
Undergraduate - Ecohydrology

Geothermal Energy Production and the Effects of Effluent on Water in 
Iceland and Nevada
This presentation will discuss the effects of geothermal power production on water resources in Nevada and Iceland. 
Geothermal energy is often viewed to be a clean and renewable energy source, and it is a major energy resource in both 
Iceland and Nevada. Geothermal energy starts as heated water deep beneath the Earth’s surface. The water is pumped 
to the Earth’s surface and it undergoes a phase change to steam. The steam is used to turn turbines, which produces 
power. After the steam is utilized, it condenses into liquid water and becomes an effluent byproduct. Because of the need 
to dispose of this effluent, geothermal energy is not a completely clean energy resource and there are environmental 
ramifications from the process of producing the energy. Toxic materials, such as boron, from the Earth’s crust are brought 
to the surface in the production of geothermal energy. These can then be introduced into the surrounding ecosystem 
through effluent water, which is often stored in cooling ponds. Iceland is home to cooling ponds that have outgrown their 
original plans. Another issue is that geothermal steam sources are finite, and long-term use of these resources can cause 
the surrounding area’s water table to lower and adversely affect surface water. This may be a concern in arid areas such 
as Nevada.

Break at 10:45 a.m. - Room 402 



Allison Abicht                     11:00 a.m.
Graduate - Hydrologic Sciences

Causes and Treatment of Harmful Algal Blooms
Harmful algal blooms are often caused by several genera of Cyanobacteria, and Microcystis is one of the most ecologi-
cally damaging species. The buoyant characteristics of Microcystis help move these cells vertically to form dense blooms, 
shading out other phytoplankton species. Warming summer temperatures with little vertical mixing provide the ideal condi-
tions for harmful cyanobacteria surface blooms. Rising temperatures with climate change may have contrasting effects 
in oligotrophic and eutrophic lakes. Several case studies will be reviewed to compare the causes, effects, and treatment 
options in different systems.  One example will discuss a project done at Lake Nieuwe Meer in Amsterdam, Netherlands, 
using artificial mixing to control cyanobacteria blooms of Microcystis. I will also discuss recent algal blooms at Lake Atitlan, 
Guatemala.

Laurie Axell                11:15 a.m.
Undergraduate - Environmental Science

Light Pollution and its Effect on Aquatic Ecosystems
Light pollution or artificial night lighting is defined as light that occurs at an unnatural time or place.  The normal nocturnal 
cycle which many species rely upon is being replaced by constant sources of artificial night light.  Aquatic habitats are 
being affected by these artificial lights both from shoreline habitation by humans, and distant sources of light that cause 
sky glow.  Unshielded light along shore zones penetrates the water column, while reflections on water surfaces intensify 
light pollution. Light pollution also has a negative impact on diurnal vertical migration of zooplankton and fish, and can 
also affect the drift of stream insects.  Surface waters illuminated at night cause zooplankton to remain in deeper, darker 
waters.  This causes shorter feeding times for the zooplankton, which results in less grazing upon the phytoplankton at the 
surface, while subjecting them to predation by fish as they remain in deeper water.  As phytoplankton populations aren’t 
diminished by grazing, alga blooms can occur which further interrupts aquatic habitats by depleting dissolved oxygen, and 
shading out submerged aquatic plants.  Light pollution has a cascading upon the food chain in aquatic ecosystems, and 
can ultimately lead to a decline in water quality.

Session 3 - Aquatic Plant Issues
Kathryn Bywaters                     11:30 a.m.
Graduate - Environmental Science

Algal Communities in Geothermal Hot Springs: Diversity and Influence of 
Seasonal Changes
Algae encompass a very diverse group of organisms that thrive in aquatic niches all over the world. Geothermal hot 
springs display unique, extreme environmental conditions in which algal ecosystems have developed. This review looks at 
the variation in algal communities inhabiting several distinctly different geothermal springs. The chemical and physical pa-
rameters of the geothermal hot springs place limitations on the algal species composition depending on constraints such 
as pH, metal concentrations, light conditions, nutrient availability, and temperature.  As expected, such parameters can 
also vary seasonally altering biomass and species composition. Such shifts, given that water temperatures are generally 
stable due to geothermal output, are largely driven by variable precipitation fluxes which can change nutrient availability 
and temperature. Furthermore, the algal populations represented in geothermal hot springs are comprised of cyanobac-
teria, diatoms, and red algae. There is a trend in diatom communities to only encompass seven genera. Comparing the 
algal diversity and influence of seasonal changes on algal communities in geothermal hot springs provides insight into 
these distinct ecosystems. 

Emily Ulrich                  11:45 a.m.
Undergraduate - Natural Resources and Environmental Science

A Study of the Ecology and Management of Eurasian Watermilfoil
Eurasian watermilfoil is an invasive aquatic plant that disrupts the functions of both lentic and lotic systems. Eurasian 
watermilfoil has infested 48 states along with parts of Canada. Proliferation of this invasive plant is the result of transporta-
tion of the weed through boats, wind dispersal, recreation and waterfowl. Controlling Eurasian watermilfoil is an important 
aspect of managing the damage done to aquatic environments. Problems associated with Eurasian watermilfoil include 
the clogging of agricultural and industrial systems, negative effects on aquatic organisms, replacement of native plants, 
and reduced flow of lotic environments. Prevention is being stressed for areas that have not been infected but have condi-
tions acceptable for growth of Eurasian milfoil. Most research has concentrated on determining the conditions that are 
favorable to this non-native species. Important factors that can predict invasion are lake size, depth, exposure, alkalinity, 
high organic matter and low dissolved oxygen. In lakes that have been contaminated, efforts have concentrated on finding 
the most effective way of controlling Eurasian watermilfoil. Currently there are two known control methods and a third has 
been discovered but characterized as not viable. Chemical and mechanical methods have been developed to devastate 
the invasive population. Mechanical methods damage Eurasian milfoil by using machines such as hand rakes or suctions. 
Chemical methods kill the invasive plant by injecting harmful chemicals directly into the water. At this time, chemical meth-
ods have been found to be the most effective management technique. 

Break at 12:00 p.m. - Room 402 



Sarah Hills                                12:15 p.m.
Undergraduate - Environmental Science

The Effects of Rice Paddy Irrigation on Malaria Risk in Africa
In tropical and sub-tropical countries, such as those in sub-Saharan Africa, malaria is a major concern affecting the health 
of the population. Farming is a way of life for many of these people and growing rice is a way to make a living. Growing 
rice is also important for many of these countries as their populations increase and food becomes scarcer. There is a very 
complex relationship between the occurrence of malaria in a region and the increase in irrigation of new rice crops. Solu-
tions exist to make a living from growing crops while simultaneously reducing the risk of malaria to a community through 
shifts away from solely growing rice and also using more efficient methods of irrigation for the rice paddies as opposed to 
year-round flooding. Certain areas are likely to be able to continue growing rice with traditional methods of flood irrigation 
and will have no significant increase on malaria in the population. The relationship of malaria and irrigation of rice paddies 
is thus related to what climate the area is located in. In this paper I will examine the effects of water on malaria incidence 
in Africa and how approaches to irrigation can be reformed to prevent future malaria outbreaks.

Joanne Heslop               12:30 p.m.
Undergraduate - Ecohydrology and Environmental Studies

Increased Instances of Malaria in Ethiopia Due to Hydroelectric Reservoirs
Ethiopia is one of the poorest nations in the world.  The Ethiopian government hopes to alleviate this poverty through 
the construction of hydroelectric dams.  The government predicts that the dams will help secure food and water, mitigate 
flooding, provide electricity, and promote economic growth.  Between 2002 and 2006, Ethiopia completed construction on 
four large dams, commenced construction on two more, and began conducting feasibility studies for several additional 
locations.  By the time Ethiopia completes its planned dam construction, the nation will be over 95% dependent on hydro-
electric power.  However, recent studies suggest the construction of these large dams may increase the risk of contracting 
malaria for communities close to the dam.  Malaria is one of the top ten causes of morbidity in Ethiopia and globally is re-
sponsible for 1 to 3 million deaths each year. The reservoirs associated with large dams provide prime habitat for mosqui-
to reproduction, including species which transmit the malaria parasite.  Due to the increased habitat for malaria-spreading 
mosquitoes, studies have found that living in close proximity to a large dam’s reservoir increases the risk of contracting 
malaria by up to 57%.  This finding suggests that the potential health impacts associated with increasing mosquito habitat 
should be considered in planning large dam construction and operation.

Session 4 - Water-Related Illness
Adrian Peterson                     12:45 p.m.
Undergraduate - Environmental and Resource Economics

Fluorosis in Rajasthan, India
There is too much fluoride in some of the water of India. High fluoride levels pose a health hazard to people that consume 
the water, resulting in dental and skeletal fluorosis. These conditions are found in some villages in Rajasthan, India and 
affect millions of people. The human body can take 1.5 mg/l of fluoride before it starts having negative effects. Some 
levels found in wells in Rajasthan were higher than 5 mg/l. Education of people in the villages of Rajasthan, India about 
these risks is important because of the health risks. This presentation reviews how much fluoride is permissible for human 
intake, the statistics of fluoride and fluorosis, and its effects in Rajasthan villages based on statistics from the World Health 
Organization. It concludes by looking at potential solutions.

Break at 1:00 p.m. - Room 402 



Robin Cowan                       1:15 p.m.
Undergraduate - Wildlife Ecology and Conservation

Impacts of Three Gorges Dam on Fisheries and Avian Life in the Yangtze 
River, China
The Three Gorges Dam in China is currently the largest dam in the world and was completed in 2008. The dam spans the 
width of the Yangtze River in China in the Xiling Gorge.  The dam was completed in order to provide flood control for the 
area, to generate electricity, to provide water for agriculture, and to ease shipping on the river.  In this paper I will discuss 
how building the dam has affected the fish and wildlife in the region.   There have been decreasing numbers in the four 
major carp species that occupy the river, which has been attributed to the loss of spawning grounds for the carp since 
the dam was established.  There have also been declining numbers of Siberian Cranes that spent winters in the wetlands 
along the portion of river that the dam’s construction destroyed.  The loss of wintering and feeding grounds for the cranes 
puts them on the critically endangered list.  The site where the cranes used to winter was where roughly 98% of the entire 
population would migrate each year.  The cranes eat aquatic plants that were rooted in the bottom of the lakes and con-
struction of the dam has raised water levels, preventing the cranes from accessing their traditional food sources.  Under-
standing the impacts of the Three Gorges Dam on river ecology will provide insights into the influence of other proposed 
dams on fisheries and avian habitat on the Yangtze River.

Sarah Calhoun                 1:30 p.m.
Undergraduate - Natural Resources and Environmental Science 

Ecological Impacts of Dams: Utilizing Dam Removal as a Means of River 
Restoration
For thousands of years dams have been constructed worldwide for agricultural use, alternative energy options, and reser-
voir creation to extend the supply of water during periods of drought.  It wasn’t until the last few decades that the negative 
environmental impacts of dams have become recognized.  These impacts include: loss of ecosystem services, habitat 
alterations, and sediment capture.  With a changing climate, freshwater scarcity, and increased intrinsic value of the envi-
ronment, dams are continually scrutinized.  Many studies have been published on the environmental concern and sustain-
ability of river ecosystems in terms of hydraulic alterations; however an emerging science of dam removal is becoming 
more significant.  With emphasis placed on dam removal as a management strategy, different case studies and scenarios 
will be explored to determine the ecological costs and benefits of this option.  Beginning with an overview of existing dams 
and their environmental impacts on the surrounding ecosystems, a better understanding of the reason for dam removal 
will be achieved.  Before eradication of a dam is implemented it is necessary to understand the costs and benefits of the 
removal in terms of ecological responses, including effects on vegetation, fish, and nutrient dynamics.  Thorough inves-
tigation of the surrounding environment, management strategies, and an integrated framework of science and policy is 
crucial to ensure long-term recovery of river ecosystems.

Session 5 - Dams
Laurel E. Stratton                       1:45 p.m.
Graduate - Geological Sciences and Engineering

Impacts of Large Dams on Fluvial Ecosystems and Development of 
Mitigation Techniques: an Overview of Current Thought
The initial era of dam-building in the United States was concerned primarily with the human benefits of hydroelectric pow-
er generation, flood control, water storage, and/or recreation with little concern for the impact to fluvial ecosystems.  Large 
dams (>15 m height) fundamentally alter the abiotic and biotic structures of the rivers systems they obstruct by restricting 
sedimentation and nutrient transport downstream, fragmenting river habitat and preventing upstream migration of anadro-
mous fish, altering flow regime, temperature, and water chemistry of the downstream river, and creating artificial habitats 
in the form of large reservoirs.  Recent efforts at mitigation have been met with mixed success.  Glen Canyon Dam on the 
Colorado River in Arizona provides a well-studied example of mitigation technique development with the application of 
experimental controlled flooding designed to mimic “natural” flow regimes on the Colorado in 1996, 2004, and 2008.  Initial 
results from the 1996 experimental flooding suggested increased sedimentation and shifts in both primary and second-
ary producer populations. However, subsequent research has suggested that these positive effects were transitory and 
that shifting the fluvial geomorphology and fauna toward pre-dam assemblages may be more complicated than previously 
hoped.  More extensive research on the River Spöl near the Swiss/Italian border has met with greater success in restor-
ing “natural” populations, most likely due to the greater frequency (multiple intra-annual events) of flooding implemented.  
Of consideration to all types of mitigation, however, is that no reasonable method for restoring native fish populations to 
historic ranges above large dams has been found.  

Diana Dixon                   2:00 p.m.
Undergraduate - Resource Economics

Three Gorges Dam and Social Marginalization in China Due to Growing 
Economic Energy Needs
China’s growing energy needs are posing a threat to the economy.  China has largely used coal as a means for energy 
which is detrimental to surrounding environments because it has potential to adversely affect water through surface min-
ing and the formation of acid rain. Hydropower, the topic of this presentation, is a cleaner energy source to help meet 
China’s energy demands and its economy.  Due to the dams and reservoirs, social marginalization has become a problem 
since not all social groups will benefit economically. The $22 billion Three Gorges Dam on the Yangtze River has already 
produced enough energy from completion to September 2009 to cover a third of the costs.  Although the economic advan-
tages are great, the social costs of the dam put at risk about three to four million people. This presentation examines the 
effects of hydropower development on society, including how displacement affects certain households and communities.  
Government corruption may further exacerbate the impacts of the dam on social marginalization.  The Chinese govern-
ment promised families located within the reservoir compensation for their losses, but many families and individuals have 
not been compensated and remain at the margins of society.  Despite economic gains to those who stand to benefit from 
the reservoir, the social impacts on millions of people are enormous.

Break at 2:15 p.m. - Room 402 



Anthony P. Bush                       2:30 p.m.
Undergraduate - Wildlife Ecology and Conservation

Municipal Effluent Nutrient Loading and Reduction in Dissolved Oxygen 
Content In the Lower Truckee River, Nevada: Mechanisms, Effects on
Endemic Species, and Possible Improvements for the Future
The Truckee Meadows Water Reclamation Facility (TMWRF) performs advanced tertiary treatment of the municipal waste 
effluent from the cities of Reno and Sparks. This processed water is returned to the Truckee River through Steamboat 
Creek, the major tributary of this river system. TMWRF has a Total Maximum Daily Load (TMDL) for Total Dissolved Solids 
(TDS) of 54,500 kg/day for an average discharge concentration of 375 ppm. Nutrient loading of nitrogen, phosphorus, and 
organic carbon is known to increase algae growth and the primary productivity of a system. High levels of primary pro-
ductivity often correspond with reductions in the dissolved oxygen (DO) content of the system. Reduction in DO has been 
shown to greatly reduce the growth and survival of fish species. The Truckee River basin contains two endemic fish spe-
cies, the threatened Lahontan Cutthroat Trout (Oncorhynchus clarki henshawi), and the endangered Cui-ui (Chasmistes 
cujes). With urban populations in the Reno/ Sparks area forecasted to continue increasing, the TMWRF will be expected 
to increase their treatment volume forcing them to be more efficient at removing TDS to remain below their TMDL. The 
use of a reverse osmosis (RO) system or nanofiltration (NF) system will allow the TMWRF to effectively reduce their TDS 
output, but the systems come with a high price tag that may make it a hard sell to the voting public.  

Jamie Roice                 2:45 p.m.
Graduate - Interactive Environmental Journalism 

Endocrine Disruptors and Water: a British Case Study
Endocrine disruptors (EDs) are compounds introduced into water that adversely affect the endocrine system. They are 
derived from natural hormones, artificial hormones, drugs, industrial and household chemicals, pesticides, metabolites, 
and metals.  EDs are released into our aquatic waters via waste water treatment plants, septic tanks, and runoff from 
agriculture, roads and settlements. Increased concentrations of EDs can pose problems to humans and affect wildlife. For 
example, feminization of male fish is linked to the presence of EDs in water. It is difficult to determine how widespread the 
problem will be in the future, as concentrations increase in small amounts over long periods of time. Currently, standards 
for ED levels have not been established worldwide, and efforts to remove EDs from our water require intense energy and 
produce excessive carbon dioxide.  Ultimately, education is necessary about EDs and proper disposal of pharmaceuti-
cals. This presentation discusses the sources of EDs introduced into aquatic ecosystems in England along with possible 
removal of EDs.

Session 6 - Water Pollution I
Ian H. Knight                      3:00 p.m.
Undergraduate - Wildlife Ecology and Conservation

Eutrophication of Lakes by Anthropogenic Sources
Eutrophication of lake systems has been a continual and widespread problem for water quality. The main cause of eutro-
phication has been from human activities, but there are natural causes as well. Agricultural runoff from both husbandry 
and crop tilled rows is a major anthropogenic source. A few other causes of eutrophication include sewage effluent, street 
runoff, and mining.  Eutrophication of lakes can cause problems for both the food web structure and the public. This paper 
will discuss the anthropogenic sources that affect the eutrophication of lakes and which types of lakes have a greater im-
pact from anthropogenic sources. The pros and cons of eutrophication of lake systems on phytoplankton succession will 
also be looked at. 

Megan Slayden                 3:15 p.m.
Undergraduate - Geography

Potential Hazards and Effects of Methyl Tert-Butyl Ether
Methyl tert-butyl ether (MTBE) is a common gas additive used to oxygenate fuels. It is a water soluble chemical that has 
been found to be emitted into lakes by personal watercraft during use. There is a strong correlation seen between the 
increased use of watercraft on lakes and an increase in the amount of measurable MTBE in the epilimnion. Studies of 
various lakes in Nevada and California as well as New Jersey link this chemical to these sources. Spikes were seen in 
levels of MTBE during holiday weekends and differences have been noted based on the daily distribution of visitors to 
these lakes. MTBE is found worldwide in air and water sources. This chemical does not adsorb into soils, which allows it 
to move relatively easily within groundwater and surface water flows. The half-life of MTBE has been found to be within 
10-14 days of introduction to the water body. Depending on stream flow this allows this chemical to travel before break-
ing down into less harmful states. This could mean that it would reach drinking water before being fully broken down 
and could be ingested by the population. The largest potential danger would be those lakes that are used as both water 
holding facilities and recreational areas. The Environmental Protection Agency has quantified a limit for MTBE to be con-
sidered a toxic element in water sources at 20-40 µg/L ; although it has been noted that when breathed in, it could be a 
carcinogen. 

Break at 3:30 p.m. - Room 402 



Samuel L. Buffa                       3:45 p.m.
Undergraduate - Wildlife Ecology and Conservation

Understanding Competition Between Brook Trout and Native Cutthroat 
trout
Nonnative trout have been stocked in the inland waters across the western United States for many years.  It has been 
observed that when brook trout (Salvelinus fontinalis) are introduced into streams containing native cutthroat trout (On-
corhyncus clarkii), there is generally a negative effect on the original population.  Why this occurs and the mechanisms 
behind these interactions are not well understood.  It is established that a combination of biotic and abiotic factors con-
tribute to the decline of cutthroat trout when brook trout are present.  It is crucial to understand the mechanisms of com-
petition between nonnative and native trout in order to develop more effective management plans for the conservation of 
cutthroat trout.

Bobby Jones                    4:00 p.m.
Undergraduate - Wildlife Ecology and Conservation

What’s up with Jack?: Increasing Jack Salmon Returns and its Potential
Implications on Salmon Management Techniques
Jack salmon are male individuals that have matured early and returned to freshwater to spawn one to two years earlier 
than other salmon of the same cohort. These salmon are considerably smaller in size, and usually only account for a small 
fraction of the salmon returning to fluvial environments to spawn. Recently, the number of these jacks returning to fresh-
water environments to spawn has increased dramatically, and of these their composition is largely made up of hatchery 
reared salmon as opposed to wild salmon.  A small number of returning jacks is a common occurrence; it is an alterna-
tive reproductive strategy. However, it is not known why more salmon than ever before are returning to spawn as jacks.  
Historically, the number of jacks returning in any one year has been used as an accurate forecasting model for predicting 
subsequent years’ salmon returns. Some state agencies continue to use this model, but it has essentially lost its predic-
tive power because of the increasing proportion of males returning as jacks. Many hypothesized reasons to account for 
these increases have surfaced, but few show distinctive correlations with increasing jack counts. The results of this com-
prehensive analysis indicate that current hatchery techniques may need to be reevaluated before we see a reduction in 
the number of jacks returning to spawn.

Session 7 - Food Webs and Fish
Luke Tiano                         4:15 p.m.
Undergraduate - Wildlife Ecology and Conservation

Bioaccumulation and Biomagnification of Trace Elements in Aquatic Food 
Webs
Human activities have led to the increase in concentrations of pollutants and trace elements accumulating in aquatic envi-
ronments, potentially causing harmful effects. Some of these pollutants and heavy metals have proven to have significant 
impacts on biological communities. Trace elements occur in small amounts and are important for physiological processes, 
although they can be toxic to living organisms in high concentrations. Trace elements can include Mn, Cu, Zn, and Mo. In 
a living organism, these elements can exist in the form of a chemical compound including other elements such as carbon 
or nitrogen. Analysis of stable carbon and nitrogen isotope levels in tissues can be used to determine concentrations of 
trace elements. Organisms take up the biologically available forms of trace elements, then excrete or detoxify and store 
excess amounts. Trace elements can undergo biomagnification, which is the increase in concentration of certain sub-
stances across trophic levels. Trophic transfer potential can be used to measure the ability of a substance to be biomagni-
fied. Factors determining this include the weight-specific ingestion rate, the assimilation efficiency, the physiological loss 
rate constant, and weight-specific growth rate.  Significance of bioaccumulation and biomagnification of trace elements in 
aquatic food webs will be discussed. Knowledge of this information is beneficial to predicting the biological cycles of trace 
elements though food web processes.

Schannon Gehrke                     4:30 p.m.
Undergraduate - Ecohydrology

Management of Sea Lampreys in the Laurentian Great Lakes
The sea lamprey (Petromyzon marinus) is an invasive parasitic fish in the Laurentian Great Lakes. Sea lampreys are na-
tive to the Atlantic Ocean and were introduced to the Great Lakes in the 1830s via canal systems. They are typically an 
anadromous species and spend their adult lives in marine systems. The species was first discovered in Lake Ontario in 
the 1830s and the other Great Lakes lakes between 1920 and 1950. In the 1940s the presence of sea lampreys contrib-
uted to the collapse of the Great Lakes fishery. The sea lamprey present in the Great Lakes spawn in tributary streams 
and deposit eggs; fertilized eggs then hatch into ammocoetes and burrow into bottom sediments. Larval sea lampreys 
feed in the stream until they reach a crucial size (120mm). Once crucial size is reached they undergo metamorphosis and 
swim downstream to feed on fish in the lakes. After several years of feeding they return to spawning tributaries, mate and 
die. Adult lampreys feed on fish by attaching to them and feeding on their blood and fluids. Mortality is common in fishes 
that are fed on by sea lampreys. The most common management technique is the use of lampricide (TFM) on larval sea 
lampreys in spawning tributaries. Less common methods include male sterilization and barrier systems. Current control 
methods have been successful, but are costly. More efficient methods, such as use of pheromones to attract and trap 
adults are being researched to further control sea lamprey populations and sustain and rebuild native fish populations.

Break at 4:45 p.m. - Room 402 



Korie White                                  5:00 p.m.
Undergraduate - Community Health Sciences

Qanats: Traditional Water Systems in the Modern Era
Qanats were a traditional water system used in Iran for thousands of years and they continue to be significant in the mod-
ern era.  Qanats are partially underground water systems designed to supply water for use in arid regions. In recent years 
qanats have been used with little disruption to the environment.  These underground channels were well-suited for urban, 
domestic and agricultural water uses in arid and semi-arid regions.  This presentation evaluates the design of qanats, their 
locations, and their significance to communities. Threats to these traditional systems are also arising from modern water 
systems and increasing demands for water so this presentation also considers these threats and initiatives to sustaining 
qanats in today’s Iran.

Mary Martini                  5:15 p.m.
Undergraduate - Ecohydrology

Women and Agriculture: What Happens When the Men Migrate?
In rural communities across Latin America, men are migrating to more urban environments to find work. As a result, wom-
en are increasingly left behind to care for the family farm and raise the children. A study was conducted in a rural part of 
Mexico evaluating how women use ground water resources different from men. This presentation focuses on how due to 
unique circumstances women are more likely to suffer economically than their male counterparts when using ground wa-
ter to irrigate. Some of the issues they face are problems with using water from wells owned by others and the high price 
of operating the pumps in the wells because these costs must be covered without additional income from the missing 
head of household. In addition, women face issues with childcare and safety concerns, such as irrigating alone at night.

Session 8 - Traditions/Social Change
Robert Mills                        5:30 p.m.
Graduate - Interactive Environmental Journalism

Social Networks and Water Demand Management in Ontario, Canada
Civilizations have sought to manage water demand for centuries. Discussions in water demand management have 
evolved over time, and new technologies have altered the conversation in many ways. Particularly, online social networks 
serve as a source for weak-tie (online, semi-reciprocal) relationships between participants in water conversations from wa-
ter rights to water allocation. With or without online technologies, fundamental social networking ideas still apply – mainly, 
the effectiveness of hub persons (those with many reciprocal ties) and the necessity of proximity between persons to cre-
ate a sense of community. This paper and presentation will address the impact of social networking in the conversation of 
Water Demand Management (WDM) in Ontario, Canada by analyzing the effectiveness of social networks there.

Break at 5:45 p.m. - Room 402 



Session 9 - Poster Session
Presentations run from 6 p.m. to 8 p.m.
Mahesh Bhattarai                                 
Graduate - Hydrologic Sciences

Integrated Modeling Analysis on Surface-Subsurface Water Interaction and 
Impact on Invasive Species under Climate Change Scenarios
The primary objective of this study is to investigate the impact of climate change on riparian vegetation especially the 
Tamarisk, an invasive species found along lower Virgin River corridor. The study area is the lower Virgin River basin, 
4,500 sq. km, in Nevada, Utah and Arizona. Climate change will likely change evapotranspiration (ET) and recharge/dis-
charge pattern of surface-subsurface flow system creating a new moisture distribution profile in unsaturated zone and a 
new ecosystem structure. Hydrogeosphere, a fully integrated surface and subsurface flow model is used for the study. It 
is able to perform fully coupled simulation of surface-subsurface flow representing surface regime as 2D and subsurface 
regime as 3D unsaturated/saturated flow and able to calculate actual evapotranspiration as a function of soil moisture. 
Study area has eight stratigraphic layers, which is divided into twenty one layers. The model was calibrated to produce 
steady state hydraulic head based on long term precipitation and stream hydrograph. Steady-state result will then be used 
as initial condition to run transient simulation for the year 2008 and 2009. Bias corrected and downscaled WCRP CMIP3 
climate projections data for three scenarios will be used to predict the soil moisture distribution within unsaturated zone.  
The modeling results of present and future climates will be analyzed to investigate if the local hydrology favors Tamarisk in 
a long run. This task will focus on water budgets and Tamarisk biomass and population in the Lower Virgin River.

Christian Briggs                
Graduate - Hydrogeology

Effect of Soil Moisture on Mercury Volatilization From Soils
An important question with respect to the mercury biogeochemical cycle is how does soil moisture affect mercury emis-
sion?  Previous research has shown that Hg emission increased significantly with the addition of water to dry soil.  Howev-
er the magnitude of control of soil moisture on Hg volatilization is not yet well understood.  This work investigated changes 
in Hg emission between dry (~5% soil water content) and wet (15% soil water content) soils.  Three soil types common 
in agricultural applications in the Midwest United States were used: the Russell silt loam from Indiana, the Wooster silt 
loam from Ohio, and the Hartsells fine sandy loam from Alabama.  Diel dry Hg flux was quantified for each soil type.  Soil 
moisture was subsequently increased to 15% and Hg flux was monitored over the following week.  Ancillary data col-
lected known to influence Hg emission included local atmospheric ozone concentration, relative humidity, soil and ambient 
temperature and solar radiation.  Additionally, soil cores were taken of the top 15cm of soil and measured for total Hg and 
soil moisture.  Hg volatilization increased an order of magnitude immediately following an increase in soil moisture.  As the 
soil dries, Hg flux gradually decreases.  The increase in Hg emissions is thought to be due to the polar water molecule out 
competing Hg0 for binding sites and promoting its release.

Laura Craig                                  
Graduate - Hydrologic Sciences

Developing a Community-Based Approach for Removing Excess Fluoride 
in Drinking Water in Ghana, West Africa
In the Upper East Region of Ghana, many rural communities suffer from adverse health effects due to excess fluoride 
in the drinking water. Even though many simple filter media are known to effectively remove excess fluoride from water, 
efforts to implement simple de-fluoridation systems at the local level have often resulted in frustration and failure. The 
WHO noted that effective and stable programs for locally-managed drinking water supply require community involvement 
at all stages from initial surveys to system development and maintenance. Thus, an interdisciplinary, community-based 
approach is critical for providing safe drinking water sustainably. It is our hypothesis that previous efforts lacked such a 
holistic approach in integrating small-scale de-fluoridation systems; therefore, this project goes beyond simply engineering 
a de-fluoridation tool in the lab and, instead, works extensively in the field with Ghanaians to develop appropriate and ac-
ceptable designs, as well as identify an effective management plan that will be compatible with the needs of the affected 
community. 

Arica Crootof                 
Graduate - Hydrologic Sciences

Assessing Water Resources in Khorezm, Uzbekistan for the Development 
of Aquaculture 
The Khorezm province in northwestern Uzbekistan has over 450 small lakes that could be developed for aquaculture, 
diversifying the local economy and providing rural communities with an additional food source. Water quality as well as 
biological and physical characteristics were analyzed for 13 lakes in Khorezm to determine if the lakes could support 
semi-intensive aquaculture. From June 2006 to October 2008, the lakes were sampled monthly for temperature, pH, 
salinity, specific conductance, dissolved oxygen, nutrients, trace metals, pesticides and toxicity to organic contaminants. 
Fish, zooplankton, macroinvertebrates and algae samples were also collected. Lake cores from 12 lakes were collected in 
2008, 2009, and 2010 to provide information about lake age and to determine historical pesticide concentrations. Prelimi-
nary results indicate the lakes are relatively young (originating within the last century), have low contaminant levels, have 
self-sustaining food webs, and are therefore well-suited for aquaculture. However, ammonium levels were occasionally 
high, which could affect fish survival. Although the lakes appear relatively healthy, future changes in land use and water 
management may reduce the feasibility of developing semi-intensive aquaculture in the Khorezm lakes.



Session 9 - Poster Session Continued
Presentations run from 6 p.m. to 8 p.m.
Michael Eadington                                
Undergraduate - Art Photography

Water and Lumber:A Photographic Essay Documenting the Historical Trail 
of the Natural Resources that Fueled the Comstock Lode
The Comstock Lode was the greatest Gold and Silver discovery of the industrial revolution.  The technologies developed 
to remove this ore were fueled with timber and water, resources that were harvested up to one hundred miles away. Inge-
nuity, in the form of flumes, giant siphons, tunnels and trestle bridges were among the inventions that made this possible. 
“Not less than 80 million board feet of timber and lumber were consumed annually on the Comstock Lode, and more than 
2 million cords of wood were burned as fuel at the hoisting works and by the mills. Eliot Lord estimated in 1880 that the 
600 million board feet of lumber buried in the Comstock mines was enough to build a town of six-room houses for 150,000 
people” (Galloway 1947:101).  Water was essential in this process because it was used as a fuel, a means of transport 
and essence of day to day survival. Even to this day Virginia City’s water supply is still remnants of this industrial age 
technology.  My objective in this project is to research, find and photographically document the historical supply lines of 
water and timber from Lake Tahoe and the Comstock Lode. 

Mustafa Eissa
Graduate - Hydrologic Sciences

Groundwater Resource Sustainability in Wadi Watir, Gulf of Aqaba, Sinai, 
Egypt.
The groundwater of the coastal aquifer within the delta region of Watir Basin Egypt occurs as a thin lens of fresh wa-
ter and is very sensitive to pumping induced stress. Thus, groundwater withdrawals have to be carefully planned and 
monitored to avoid deterioration of this valuable resource by up welling of underlying saline groundwater and intrusion of 
seawater. A numerical model of variable-density groundwater flow and miscible salt transport was developed to investi-
gate the extent of seawater intrusion within the aquifer. The model was developed and calibrated using groundwater level 
changes and pumping rates from 1987 to 2008. This model estimates an average groundwater recharge rate to the study 
area of 5026 m3/day. The model also simulated seawater intrusion for different pumping scenarios, with the results show-
ing some coastal seawater intrusion. Isotope data were used to calculate the percent of seawater mixing in groundwater 
along the coast, and water chemistry data were used in geochemical modeling (NETPATH) to determine the sources and 
mixing of different groundwater from the mountainous recharge areas and within the delta aquifers. Geochemical model-
ing indicates that groundwater salinity is controlled by dissolution of minerals and salts in the aquifers along flowpaths, 
and mixing of chemically different waters. The model and isotope results recommend a decrease in pumping to the drilled 
wells in order to avoid further seawater intrusion along the coast. 

Terry T. Fisk                                 
Graduate - Hydrologic Sciences

Climate Change Impacts to Groundwater and Spring Hydrology, Amargosa 
Desert and Death Valley National Park, Nevada and California
This project evaluates the effects of climate change on the magnitude and timing of changes in groundwater levels and 
spring discharge in the Amargosa Desert in southwest Nevada and a portion of Death Valley National Park in eastern Cali-
fornia. Regional climate change is expected to result in decreased precipitation, increased temperature, and decreased 
groundwater recharge. A range of potential future climate conditions are described, based on International Panel on Cli-
mate Change emissions scenarios. The U.S. Geological Survey transient groundwater model for the Death Valley regional 
groundwater flow system is used for the evaluation. The Lower Carbonate Aquifer, a regional aquifer underlying much 
of southern Nevada and a portion of eastern California, and local basin-fill aquifers are the primary focus of simulations. 
Changes to the groundwater flow system, particularly recharge, corresponding to climate change scenarios are introduced 
into the model by varying precipitation, net infiltration, and evapotranspiration. Simulated groundwater elevations and 
spring discharge resulting from changes in recharge during the 21st Century are compared to results from current steady-
state and transient model runs. Also, several springs in Death Valley are terminal discharge points for the Lower Carbon-
ate Aquifer. Death Valley National Park recently changed its water system and replaced direct diversion from springs with 
pumping from wells. Park data are used to compare effects caused by pumping with those simulated to occur because of 
climate change. This project results in greater understanding of how groundwater in the Death Valley flow system may be 
altered by climate change.

Paul Garvin                
Graduate - Hydrologic Sciences

Quality of Unregulated Rural Water Supplies in the Northern Navajo Nation
The Navajo Nation is the largest Native American reservation in the United States, covering approximately 26,000 square 
miles in Arizona, New Mexico, and Utah. There are 270,000 federally recognized Navajo Nation members within the res-
ervation boundaries. An issue of particular concern in the Navajo Nation is the lack of water supplies that meet U.S. Safe 
Drinking Water Act standards, especially in the remote and rural areas. In 2009 and 2010, students from Diné College, in 
Shiprock, New Mexico and UNR conducted sampling in the northern Navajo Nation, focusing on sources used for drink-
ing water supply. Samples obtained from unregulated water sources were tested for chemical content (Uranium, Fluoride, 
Mercury, Arsenic, and Lead), bacteriological presence (E. coli), and physical characteristics (pH, temperature, conduc-
tivity, and dissolved oxygen percentage). Analysis of water samples revealed that levels of uranium, fluoride, arsenic 
and fecal coliform exceeded the EPA Maximum Contaminant Levels (MCL) in a significant portion of samples. Potential 
sources of these contaminants include livestock feces, urine, naturally occurring minerals, and legacy mining operations. 
The levels of contamination found in the unregulated water resources of the Navajo Nation are clearly a danger to public 
health. Solutions to the water quality issues in the rural Navajo Nation lie with both the individuals and at the government 
level. Awareness of water contamination and the related health issues can empower tribal leaders and residents to make 
educated decisions and find solutions to the difficulties faced in accessing clean water in rural areas of the Navajo Nation.



Session 9 - Poster Session Continued
Presentations run from 6 p.m. to 8 p.m.
Robert Gibson                               
Graduate - Hydrologic Sciences

An Evaluation of Riparian PFC Assessment in Nevada
Although riparian areas make up only a small percentage of the arid and semi-arid Nevada landscape, their attributes and 
functions make them critically important. Unfortunately, past failure to understand this importance has led to their wide-
spread degradation. In recent decades, increasing awareness of riparian functions and values has led to the development 
of new techniques for assessment, management, monitoring, and restoration of riparian functionality. Proper Functioning 
Condition (PFC) assessment was developed in 1993 by a partnership of federal agencies (BLM, FWS, and NRCS)  as an 
efficient tool for interdisciplinary qualitative assessment of the functionality of riparian areas. Beginning in the late 1990’s, 
PFC has been increasingly taught and used by educators, rangeland managers, ranchers, and others as a tool for col-
laborative management of Nevada’s rangelands. Now, after almost 15 years, we are investigating critical areas of PFC 
performance. We will appraise the quality of the curriculum and presentation of PFC assessment training by conducting 
a survey of past class participants. To appraise perceptions of PFC’s utility as a management tool, we will survey land 
managers, ranchers and others. We will examine whether use of the PFC approach results in improved riparian manage-
ment by studying range management and regulatory documents. Finally, we will research changes to functionality and 
water quality by examining riparian monitoring information and managed riparian areas. We expect this evaluation of PFC 
to further the goal of effective and collaborative management of  Nevada’s riparian areas.

Wesley R Henson               
Graduate - Hydrologic Sciences

Perched Soil Zone (PSZ) Aquifer Package for MODFLOW-2005
A perched aquifer often develops in the soil zone during periods of heavy rainfall, delivering interflow to channels in a wa-
tershed. The soil zone has been described as the upper most region of the vadose zone where plant and soil processes 
enhance storage and permeability, providing a fast pathway for water and solutes to streams. The soil zone connects the 
watershed surface to the deeper unsaturated, and saturated zones. Modeling of soil zone processes has been used to 
gain understanding of watershed hydrologic processes. Currently MODFLOW-2005 does not simulate dynamic near-sur-
face hydrologic processes such as, infiltration, hortonian runoff, dunnian runoff, and return flow.  The Perched Soil-Zone 
package (PSZ) for MODFLOW-2005 is being developed to address these major components of hillslope hydrology for 
simulating watershed processes in the context of basin-scale groundwater flow modeling. This package extends MOD-
FLOW-2005 capabilities to simulate soil zone processes in short time steps that are integrated to the much longer daily 
or weekly timesteps typically used in MODFLOW-2005. The PSZ package can use available data at finer time scales so 
precipitation is properly distributed between infiltration and runoff. The ability to examine effects of urban land use chang-
es on basin hydrology is also provided through implementation of impervious surfaces, simulating areas where precipita-
tion does not interact with the soil surface and becomes runoff. The PSZ package is intended to be used in basin scale 
MODFLOW-2005 Simulations for efficiently simulating watershed hydrologic processes, especially those processes that 
partition rainfall into evapotranspiration, runoff, and recharge. 

Stephanie Kover                                 
Graduate - Environmental Engineering

Fate and Transport Studies of Synthetic Growth Hormones with Adverse
Effects on Water Quality
Endocrine disrupting compounds are adversely affecting water quality and aquatic organisms, a significant problem in a 
water limited environment such as Nevada.  Synthetic growth hormones used in animal agriculture, such as the growth 
promoting hormone Trenbolone Acetate (TBA), are of particular danger.  This research examines the degradation rates 
of the synthetic steroid metabolites 17α-trenbolone, 17β-trenbolone, and Trendione in order to mitigate their adverse ef-
fects on the environment. For this project, soil samples of various depth and moisture condition were obtained from UC 
Davis feedlots that housed TBA implanted cattle.  The steroid metabolites in these samples were then measured using 
established gas chromatography, tandem mass spectrometry protocol.  Two trends were prominent in the samples.  There 
was a decrease in 17α-trenbolone in the uppermost manure layer soil with time, and an increase in 17α-trenbolone in the 
deeper claypan layer with time.  These trends suggest that over time, TBA steroid metabolites may leech into deeper, less 
aerated soil layers, where the degradation rate is slowed.  The findings of this research support that growth promoting hor-
mones such as TBA pose significant threats to the environment if prudent agricultural practices are not implemented.

Karen LeFebre                 
Graduate - Hydrologic Sciences

Impact of Climate Change on Irrigation Water Requirements in an Arid
Climate, West Central Nevada
Global climate change driven by increases in CO2 and resulting in rising temperatures may have serious impacts on 
water resources and agriculture in the future.  Moreover, arid agricultural areas already have been pushed to their limits in 
accessing available water.  What will this look like in the future?  It is important to understand the potential effects and the 
drivers behind global climate change so we can adjust our agricultural practices and water delivery systems accordingly.  
This study uses output variables from six general circulation models (GCM) and two green house gas (GHG) emissions 
scenarios(A2 & B1) in order to examine the effects of climate change on irrigation water requirements for alfalfa and 
pasture grasses in Yerington and Fallon, two major crop types and irrigated areas in west central, Nevada.    GCM data 
of temperature and precipitation will be bias corrected and statistically downscaled to each weather station used to drive 
an irrigation water requirement model based on potential evapotranspiration.  All six general circulation models project re-
duced precipitation coupled with increasing temperatures.  Since precipitation is predicted to decrease while the growing 
seasons for these crops will increase, initial results suggest that irrigated water requirements for both crops will increase 
significantly.  Future work will include a similar analysis in several irrigated areas surrounding Fallon and Yerington in 
order to better understand the spatial distribution of the increase in irrigation water requirements in west central Nevada.  



Session 9 - Poster Session Continued
Presentations run from 6 p.m. to 8 p.m.
C. David Moeser                               
Graduate - Hydrologic Sciences

Development, Analysis and Use of a Distributed Wireless Sensor Network for 
Quantifying Spatial Trends of Snow Depth and Snow Water Equivalence Around 
Meteorological Stations With and Without Snow Sensing
Equipment
Streamflow forecasts are based on measurements collected from a network of meteorological stations, some of which also measure 
snow water equivalence (SWE) and snow depth (SD).  Such stations are expensive to establish and maintain and provide data from a 
single point of measurement.  Accordingly, forecasts cannot account for spatial variability associated with SD and SWE.  A prototype 
wireless sensor network of ultrasonic SD sensor nodes, Snowcloud, was deployed in the Sagehen Creek field station, CA in order to 
examine small scale variability in SD and SWE arising from spatial and temporal changes in state variables, including canopy cover, 
aspect, temperature, solar radiation, wind speed, wind direction and relative humidity.  The Snowcloud nodes were tested to estimate 
SWE from SD around a meteorological station with and without information from snow sensing equipment (snow pillow, ultrasonic SD 
sensor etc). The snow pillow overestimated SWE in the area by an average of 30%, with a maximum overestimation of 40% for the 
field area.   Regression models using SD information from the Snowcloud network accurately estimated SWE at the node sites and at 
all points along four snow courses, with a maximum root mean squared error (RMSE) of 2.7% for both estimation scenarios.  Estima-
tions of SWE based on measurements from the snow pillow and the Snowcloud nodes performed well with a RMSE of 1.2%.  With the 
exception of SD, percent canopy closure to the north was the most significant factor for predicting SWE around meteorological stations 
without snow sensing equipment. 

Claude Morissette              
Graduate - Hydrologic Sciences

The Role of Hectorite in Removing Lithium from the Environment
Lithium has become a technologically important metal in the focus on green energy, being developed for use in recharge-
able batteries, electric vehicles and advanced technologies.  It is found naturally in low concentration in soils and rivers 
(about 0.002 mg/L), except in areas where Li-rich brines and minerals occur (up to 1500 mg/L in brines of the Salar de 
Atacama).  Lithium is a highly mobile element, and though its toxicity is thought to be low, it has never been fully as-
sessed.  Clay minerals typically contain a small amount of lithium, and it is primarily found in the interlayer space or 
included in the internal structure.  Hectorite, a smectite clay, has reported lithium concentrations ranging from 0.28% Li to 
0.74% Li, and it can form both under low-temperature and hydrothermal conditions.  This research focuses on characteriz-
ing the lithium concentration and its location in the structure of hectorites from 3 sites in the western USA: Clayton Valley, 
NV, thought to have formed under low temperature conditions, and Hector, CA and McDermitt, NV, which are thought 
to have a hydrothermal origin.  We hypothesize that hectorite formed under hydrothermal conditions will have higher 
lithium concentrations than those formed in low-temperature environments.  We also suggest that higher structural lithium 
concentrations will create a charge imbalance on the clay that can lead to higher lithium concentrations in the interlayer 
space.  Results from this work will have implications in evaluating clay minerals as a sink for lithium and will impact stud-
ies of global geochemical cycles of Li.

David Smith                                 
Graduate - Hydrologic Sciences

A Modeling Approach for Tail-Water Periphyton on the South Fork Hum-
boldt Reservoir, NV USA
The USEPA model AQUATOX 3 has been used to simulate reservoir nutrient loadings to the South Fork Humboldt River.  
The South Fork Humboldt Reservoir (south of Elko, Nevada) operates by hypolimnetic release, leading to high nutri-
ent loadings and exceptional periphyton growth (300mg Chlorophyll a per m2) downstream of the dam.  From April to 
September of 2009, an investigation characterized reservoir stratified nutrient profiles and downstream riverine algal 
dynamics due to reservoir bottom withdrawal.  The 2009 period represents calibration with severe diel dissolved oxygen 
swings (3.76 to 19.75 mg/L) and gross primary productivity (30.7 g C m2 d¬-1) for model prediction.  The model results 
will predict potential impacts of attached algal communities and associated dissolved oxygen conditions based on varied 
reservoir release conditions. 

James Weingart                
Graduate - Hydrologic Sciences

Denitrification Manipulation Using Organic Acids
Riparian zones are significant aspects of a site as these areas possess the ability to biologically remove non-point sourc-
es of nitrogen fertilizers and nitrogen pollution. The process of nitrate reduction in subsoils can be heterotrophic or autotro-
phic and is facilitated by facultative anaerobic bacteria under anoxic conditions. This process has been identified in many 
studies as a significant nitrogen sink and is often the dominant mechanism of nitrogen removal in subsurface soils. Cur-
rent research has focused on the factors limiting denitrification such as soil organic matter (SOM), hydrological variability, 
macropore flow, dissolved organic carbon (DOC) and dissolved oxygen among others. Sites along the Walker River in 
Mason Valley, NV have been selected and tested for necessary factors of denitrification. Push-Pull tests using 15N-N2 
and 15N-NO3- have been conducted to measure plume loss and nitrogen consumption, respectively under high and low 
gradients. A C2H2 block technique has not been utilized but remains under consideration pending stable isotope analysis 
results. Denitrification rates have been shown to increase with regardless of depth with increasing concentrations of SOM 
and DOC. This study seeks to refine methods of measuring nitrogen removal and to manipulate natural DOC to measure 
the rate of denitrification under various concentrations. The preliminary approach is to manipulate low molecular weight 
organic acids as these have been shown to have a significant correlation with denitrification rates in various studies.



Session 9 - Poster Session Continued
Presentations run from 6 p.m. to 8 p.m.
Lucas Williamson                               
Graduate - Hydrologic Sciences

Assessing Spatial Variability in Thermal Properties and Soil Moisture 
Within Controlled Agricultural Plots Using Distributed Temperature Sensing

The application of Distributed Temperature Sensing (DTS) in the environmental field has recently seen an increase in 
use.  DTS is useful since it provides a nearly continuous measurement of temperature across both spatial and temporal 
scales by measuring Raman backscatter over standard fiber-optic cables.  Theoretically, measurement of temperature 
progression vertically within a soil profile can be used through inverse modeling to determine bulk soil thermal properties, 
which can then lead to the estimation of soil moisture.  A multi-cable system in which several cables are buried at different 
depths beneath the land surface allows for the determination of thermal properties both in depth and in space, and across 
time scales.  For this study, a specialized plow was constructed to deploy three fibers at fixed depths of 5, 10 and 15 cm 
below the soil surface under controlled agricultural plots of various, irrigated crops.  Concurrent with DTS measurements, 
soil moisture and thermal conductivity values were measured in the lab via soil cores, and an eddy covariance tower was 
positioned in the field.  Trends in temperature at the three depths vary in accordance with crop type, height, and applied 
irrigation amounts.  The use of distributed temperature sensing in a multi-cable system is powerful because it can reveal 
subsurface soil properties on scales otherwise very difficult to attain with current techniques.

Keith White             
Graduate - Environmental Engineering

Chalk Creek Pilot Treatment Wetland
The Chalk Creek drains 2,967 acres on the south slope of Peavine Mountain in northwest Reno, Nevada and discharges 
to the Truckee River. The Cities of Reno and Sparks have monitored the watersheds draining to the Truckee River, and 
identified Chalk Creek as a source of elevated total dissolved solids (TDS), total nitrogen, and total phosphorous to the 
Truckee River, a river with established total maximum daily loads (TMDLs) for these same constituents. The Nevada 
Division of Environmental Protection’s (NDEP) 2006 303d list of impaired water bodies has listed Chalk Creek for sulfate, 
ortho-phosphorus, TDS, and selenium. Within the watershed, the sources of surface water flow and these constituents of 
concern are unclear. A watershed characterization was performed to identify likely flow, TDS, and nutrient sources, and 
evaluate potential mitigation measures to reduce TDS and nutrient loading to the Truckee for the benefit of the non-point 
source reduction component of the Truckee River TMDL. The City of Reno, UNR Department of Environmental Engineer-
ing, and JBR Environmental Consultants, Inc. designed and constructed a pilot sulfate reducing wetland system, funded 
by the Truckee River Fund, to treat the elevated concentrations of sulfate (2,500 mg/L) found in Chalk Creek. The findings 
from monitoring this pilot treatment wetland may allow for the development of a larger wetland habitat within the water-
shed and evaluate sulfate reduction potential in a metal-limited system. Watershed characterization findings, along with 
design and initial results of the pilot wetland monitoring will be presented.

End of Thursday’s Proceedings



Kevin Keef                        8:30 a.m.
Undergraduate - Wildlife Ecology and Conservation

Methyl Mercury: Is There a Way to Protect Upper Tropic Levels Where 
Elimination of Hg in Water is Not Possible?
Methyl mercury (MeHg) is an organic compound produced by the action of microorganisms on metallic mercury.  It is 
known to cause impaired neurological development in fetuses, infants and children that are exposed. Outbreaks of MeHg 
poisonings have made it clear that adults, children, and developing fetuses are at risk from ingestion exposure to methyl 
mercury.  It is widely known that MeHg becomes more concentrated in higher tropic levels of food chains.  Since removing 
mercury from a waterway can be time consuming and costly it would be highly beneficial to know the point and non-point 
sources of mercury and possible methods of reducing input or perhaps buffering organisms from the negative effects of 
MeHg.  Here in Nevada one of the major sources of mercury into waterways is from abandoned mine sites that have now 
leached mercury into streams and rivers.  In many places a non-point source is atmospheric deposition or deposition of 
leaf litter.  There are studies that leaf litter deposition is strongly correlated to the amount of MeHg in a given water body 
due to methylation during hypoxic litter deposition.  As far as possible ways to reduce exposure to MeHg in the food chain, 
there have been studies to show the antagonistic effects of selenium (Se) on the mass of MeHg in muscle tissue of vari-
ous fish species.  To a certain point the Se appears to help, but in large doses it can cause deformities itself.

Luke Barrett                 8:45 a.m.
Undergraduate - Wildlife Ecology and Conservation

A Foreign Corporation’s Environmental Commitment in Roşia Montană 
Mines, Romania
Roşia Montană is a remote village in western Transylvania, Romania.  The surrounding region has been mined for cen-
turies, with many mines started by the Romans.  In modern times, the state-run gold mines were anything but exemplary.  
Many of the streams and creeks in the region are heavily contaminated, with cyanide and heavy metals leaching from the 
abandoned tailings.  The state-run mines had little to no environmental regulations, and were forced to shut down when 
Romania joined the European Union.  Now a Canadian mining company, Gabriel Resources, has purchased a major-
ity stake in the mining rights and hopes to reopen the mines. Gabriel Resources has vowed to run the new mines with 
modern environmental measures and has committed to cleaning up the damage left by the old mines.  Recently, NGO 
environmental groups have been fighting the reopening of the mines by filing injunctions and other legal hurdles, claiming 
that reopening the mines will lead to further ecological damage.  Supporters of the mines claim that foreign capital and 
technology is needed to stop the current environmental disaster and bring economic prosperity to the region.  Over the 
last year, Gabriel Resources has been successful in the courts and hopes to be able to start mining operations soon.  The 
environmental groups will be watching their every move, ensuring they make good on the commitment to reinvest capital 
into the economically depressed region and improve water quality in this part of Romania.

Session 10 - Water Pollution II

Friday,
November 19

Matt Schneider                       9:00 a.m.
Undergraduate - Ecohydrology

Arsenic Contamination in Drinking Water in the Terai Region of Nepal
Arsenic contamination in the drinking water sources of Nepal has become a major concern. Arsenic is a tasteless and 
often odorless metalloid associated with sulfur.  Arsenic is a contaminant that can occur naturally but affect millions of 
people in Nepal, and its difficulty to readily detect (due to its tasteless, odorless and colorless properties) makes arse-
nic poisoning a creeping environmental problem. The source of Nepal’s arsenic contamination is from the soil where it 
leaches into groundwater. A significant portion of Nepal’s population gets its drinking water from groundwater through 
tube wells.  The Terai region, where 47% of Nepal’s population resides, is especially at risk for arsenic poisoning since 
many of the wells tested exceeded the World Health Organization’s standard of 10 µg/L.  Side effects of arsenic poisoning 
are often not immediate as symptoms of arsenic-related illness arise slowly after prolonged exposure.  These symptoms 
include open ulcers, lesions and a skin condition called keratosis or growth of keratin on the skin. Mitigation efforts are 
being implemented in order to lessen the health and environmental impacts of contaminated well water. One method is to 
distribute iron-assisted biosand filters to Nepal’s populace. These filters not only remove arsenic from drinking water, but 
were also found to be effective in removing bacteria and viruses in the laboratory and the field.  As of September 2010 
health organizations have distributed filters to 37,000 households in Nepal. 

Miho Masuyama               9:15 a.m.
Undergraduate - Environmental Science

Water Pollution and Disease along the Ganges River, Varanasi, India
In Varanasi, India about 66% of the population each year has water-borne or intestinal diseases such as cholera, gastroin-
testinal disease, and typhoid caused by the more than 200 million liters of sewage water that pours into the Ganges every 
day. This percentage is an average of three Ghats in Varanasi that have 37%, 84% and 93% of their populations affected. 
The differences are due to different uses of water and the treatment of sewage water. The Ganges, which is the holy river 
for Hindus, is now toxic enough to make people sick, but people still use the water of the river for daily use like bathing, 
washing, and brushing teeth.  The diseases are caused by poor sanitation and the river’s pollution, which is caused by the 
lack of treatment and the explosive population growth in recent decades. The objective of the presentation is to address 
the importance of water treatment in preventing health issues from water-borne disease in the Ganges River.

Break at 9:30 a.m. - Room 402 



Tatsunori Akaiwa                       9:45 a.m.
Undergraduate - Natural Resources and Environmental Science

The Significance and Threats of the Okavango Delta, Botswana
The Okavango Delta in Botswana, Africa provides significant benefits for the ecosystem.  The Okavango Delta is one 
of the largest deltas on the earth and supplies dynamic habitats.  The annual flooding is important for biological interac-
tions in the delta between big animals, termites and fish.  The delta also provides important natural resources for human 
beings.  The residents make a living by fishing, basketmaking, and crop and livestock farming.  In recent years, however, 
anthropogenic activities have started causing destruction of the delta aquatic ecosystem and created pollution problems 
for humans.  For instance, the delta’s open grassland decreased significantly and mixed woodland with fire-resistant spe-
cies of low browse value increased due to human-induced fire and fence construction since 1989.  From 1950 to 1997, 
DDT was used as control mosquito and tsetse fly populations to prevent malaria and sleeping sickness and it accumu-
lated in aquatic biota of the delta.  In other deltas in developing or developed countries, over-fishing, pollution, and excess 
resource-use appear prominently with population growth.  For example, in the Sacramento-San Joaquin River Delta, 
large amounts of water are pumped out of the Delta for farmlands of the San Joaquin Valley and used as drinking water 
for many California residents, causing rapid fish populations decline.  Although the anthropogenic activities have not yet 
caused significant problems to the Okavango Delta, it is possible that problems seen in other countries will appear in the 
future with population growth and urbanization.  

 Hayley Smith-Kirkham                          10:00 a.m.
Undergraduate - Resource Economics

Damaging Floods in Niger: Determining Human Causes and Methods for 
Mitigation
Niger is an inland country in western Africa located in the Sahel region south of the Sahara Desert.  In addition to being 
one of the poorest countries in the world and suffering from persistent and widespread droughts, its peoples are periodi-
cally afflicted by damaging rainfall and floods.  A single storm in 1998 washed away over $830,000 in paper currency from 
a Niger market (equivalent to 64% of the value of the nation’s total expenditures on social welfare), in addition to inestima-
ble losses of market goods.  Sahel residents recognize the anthropogenic causes of flood damages, such as inadequate 
drainage infrastructure and improper locations of people, homes, and other structures.  Until recently there was no official 
agency in Niger responsible for monitoring or mitigating flooding, making it more difficult for residents and authorities to 
calculate risks.  This presentation will explore the problems and possible solutions for managing extreme rainfall and at-
tenuating the anthropogenic impacts on damaging floods in Niger.  This will be of interest to anyone exploring flood issues 
in low-income, low-infrastructure regions.

Session 11 - African Issues

Scott Fennema (NRES 484)                     
10:15 a.m.
Undergraduate - Ecohydrology

Implication of Reservoirs in Kenya
Kenya is a nation that is economically dependent on agriculture but lacks any major irrigation infrastructure. Currently, it 
is estimated that less than twenty-five percent of all agriculture in Kenya is effectively irrigated. Due to a lack of infrastruc-
ture, a qualitative analysis into sustainable irrigation technology is key. Kenya is a nation that receives two major rainfalls 
per year, in March to June and October to December.  Creation of reservoirs to store water for year round irrigation is one 
possible solution, utilizing this particular rainfall pattern. This presentation reviews the possible implications of reservoirs, 
both small and large-scale, and the possible limnological impacts of these reservoirs in this region.

Scott Fennema (NRES 400)                               
10:30 a.m.
Undergraduate - Ecohydrology

Irrigating Kenya
Kenya, a nation currently ranked as the 13th most failed nation by the Fund for Peace, is in the midst of a crisis.  Currently 
Kenya has an unemployment rate of 40%, which means nearly 7 million people are out of work.  Since 75% of the Kenyan 
economy is based upon agriculture, it is imperative to look into the agricultural irrigation techniques in use and critically 
analyze this cornerstone of their economy.  At this point approximately 25% of agriculture fields are irrigated; according to 
an analysis by Dr. Bancy Mati, any irrigation improvements, no matter how small or simple, will lead to increase of monthly 
net earnings.  With such a low proportion of fields actually irrigated, there is room for expansion of irrigation systems.  This 
presentation reviews different irrigation techniques that could be applied in Kenya and the possibility each has to not only 
create jobs, but increase economic stability.  

Break at 10:45 a.m. - Room 402 



Elizabeth Barry                               11:00 a.m.
Undergraduate - Wildlife Ecology and Conservation

Influence of Invasive Species on Lake Ecosystems: Impacts to Large Lake 
Ecosystems
Invasive species in the United States have the potential to cause extensive environmental damages that could add up to 
about $120 billion per year.  Approximately 50,000 non-native species have been introduced in the United States and that 
number is likely to rise.  Although some species, like food crops, were initially introduced to serve a beneficial purpose, 
many have become quite problematic.  It is estimated that in the United States from 1906-1991, 79 introduced species 
caused about $97 billion in economic damages.  Invasive species in aquatic environments have proved to be particularly 
troublesome because they have great potential to out-compete native species for vital resources.  This could lead to the 
possible extirpation of native aquatic species and completely alter the food web as well as the entire aquatic ecosystem.  
Climate change is expected to help these invasive species expand their ideal habitats and thus facilitate their spread.  
Many large lake ecosystems in the United States, such as the Laurentian Great Lakes and Lake Tahoe, CA-NV, are facing 
increased pressure from invasive species.  They have experienced the introduction of multiple non-native species that 
have become invasive and completely altered their aquatic ecosystem over time.  In this paper I will briefly discuss three 
of these invasive aquatic species and some of the effects they have had on the aquatic environment of large lake ecosys-
tems.

Trea LaCroix                11:15 a.m.
Undergraduate - Wildlife Ecology and Conservation

The Effects of Quagga Mussels on Lake Mead and the Possibility of a 
Tahoe Invasion
The Quagga mussel (Dreissena bugensis) is an invasive bivalve that is becoming a widespread problem across the 
United States. The Quagga mussels originated in Eastern Europe, and caused a huge infestation in the Great Lakes 
during the late 1980s. Fears that the Quagga mussel would move to western lakes were realized in early 2007 when 
Quagga mussels were found in a large reservoir located in southern Nevada, Lake Mead. Control of this invasive species 
is important not only for anthropogenic uses of the bodies of water, but also for the overall ecology of the body of water. 
The problems caused by the invasive mussel include the clogging of water intake pipes, reduction of phytoplankton in the 
food chain, changes in the dominant plant species due to an increase in water clarity, and changes in the pH of the water. 
Methods to control this problem include: consumption of mussels by migrating ducks, certain fish species and crayfish, 
and several other biological methods that will target the mussel species. The most effective method in eliminating the 
mussels is prechlorination, but this would be too toxic to the environment. There is a strong fear that the invasive mussel 
will spread to Lake Tahoe, adding to the already growing invasive species problem in Lake Tahoe. Recent studies have 
shown that it is possible for Quagga mussels to survive under the temperature variation, calcium levels, and chlorophyll α 
concentrations of Lake Tahoe; however the amount of time they can survive is still uncertain.

Session 12 - Aquatic Ecosystems
Jason Barnes                      11:30 a.m.
Undergraduate - Wildlife Ecology and Conservation

Population Diversity: Implications for Ecosystem Services and Species 
Persistence in a Changing World
Ecosystem stability has long been considered a product of species composition and diversity, but recent evidence high-
lights the importance of diversity as far down as the population level. The life history diversity of sockeye salmon (On-
corhyncus nerka) in Bristol Bay, Alaska, allows for population cycle fluctuation while maintaining relatively low change 
in overall stock numbers between years. Stabilized salmon recruitment and return benefit various local communities by 
providing a consistent source of income for fishermen and extended nutrient availability to the aquatic environment and 
the terrestrial consumers that rely on the salmon returns every year. With population extirpation estimated at three orders 
of magnitude higher than species extinction rates, there is real need for understanding and preservation of diversity at the 
population level. Population diversity is likely to provide insurance against the stressors of climate change and allow spe-
cies persistence despite rapidly changing environmental conditions. The Bristol Bay salmon stock exemplifies the need for 
biodiversity research at all organizational levels and highlights the need for more research at the population level. 

Break at 11:45 a.m. - Room 402 



Anne Marie Lassaline                    12:00 p.m.
Undergraduate - Environmental Engineering

Assessing the Community Led Total Sanitation Initiative in Sub-Saharan 
Africa
There are eight Millenium Development Goals (MDGs) set by the United Nations that represent basic human needs and 
rights to a healthy life.  The MDGs were set to be achieved by 2015, but Sub-Saharan Africa is falling behind where im-
proved water and sanitation systems are concerned. Many steps need to be taken to catch up to this goal.  In 2008, only 
47% of the population in rural Sub-Saharan Africa had improved water sources and only 24% had improved sanitation 
systems.  Water and sanitation are interrelated in affecting the health and well-being of the people in these rural areas.  
An initiative to improve these conditions called Community Led Total Sanitation (CLTS) was proposed for rural areas of 
eastern and southern Africa.  CLTS promotes sanitation systems, such as simple latrines, that completely reduce defeca-
tion in any open areas.  Originating in Bangladesh, CLTS is oriented towards promoting community involvement with a 
commitment to improving sanitation conditions.  Getting the community involved in improving their own sanitation prac-
tices will lead to self-motivated health improvements, less contaminated water, and more awareness in disease and health 
issues.  This presentation will look at the various ways clean water is directly connected to improved sanitation along with 
community response in order to assess the successfulness of CLTS.  

Zak Erickson               12:15 p.m.
Undergraduate - Environmental Science

Improving the Inadequate Water and Sanitation Facilities in Cape Town, 
South Africa 
Lack of adequate water and sanitation services in Cape Town South Africa are becoming more apparent as demand for 
these services increases. Throughout the past decade, Cape Town has experienced many informal settlements. Most are 
located on private lands, wetlands and flood prone areas, making access to clean water and sanitation extremely difficult. 
Water services can only provide a small amount of safe drinking water, around 3%, while 35% of water is used for agri-
culture. Cape Town has a population of 3.4 million with an insufficient amount of running taps to allow residents access to 
potable drinking water.  Broken infrastructure means no water for toilets in the communities, causing severe health risks 
and unsanitary water conditions. One major project to help improve sanitation is Mobile Sanitation, which stores urine and 
waste separately. This portable and self-contained system does not affect groundwater. This ongoing project along with 
other water and sanitation improvements will help increase access to clean water and decrease poor sanitation issues 
throughout Cape Town. This presentation will assess multiple issues of the availability of clean water to residents, along 
with providing better sanitation services throughout Cape Town.

Session 13 - Water Treatment and Sanitation
Rachel Lane                                12:30 p.m.
Undergraduate - Environmental Science

Wastewater Treatment and Sewage Issues in Dhaka, Bangladesh
Bangladesh is one of the most densely populated countries in the world with more than 130 million people living in an area 
of 147,540 km2. The capital, Dhaka, has a population of almost 12.5 million people, which is increasing at an annual rate 
of over 5%. Almost half of the people in this country are living below the poverty line and 25% are living in urban areas 
like Dhaka. With the growth of the population, there has been a congruent increase in industrial, domestic and commercial 
wastes that pollute surface water and groundwater in certain areas of the city. In the last twenty years, the government 
has made efforts to remedy some of the issues of the pollution and wastewater system, but laws are not always enforced. 
Poor water quality results from inadequate tariff structures, lack of authority and commitment, poor investment, absence of 
effective decentralization, and other problems. Dhaka will have to work to correct these problems. For example, one solu-
tion might be to convert Dhaka Water Supply and Sewerage Authority into a service-oriented commercial organization. 
Bangladesh and the capital Dhaka could experience worsening health and safety problems in the future. In this paper I 
will address wastewater pollution and how it is affecting the freshwater, drinking water, and overall public health of Dhaka, 
Bangladesh.

Sarah McCormick               12:45 p.m.
Undergraduate - Environmental Engineering

Water Privatization and its Effectiveness in Mexico City’s Municipal Water 
Supply
The search for sustainable sources of water supply for Mexico City has been a subject of international importance for 
much of the last decade. Mexico City is currently the second largest city in the world, yet the availability of fresh water and 
sanitation is one of Mexico’s largest issues. During the early 1990s there was international discussion about the benefits 
of private participation in the drinking water supply management and sanitation services. The Mexican government real-
ized that the traditional system led to the deterioration of the physical and commercial water infrastructure. The govern-
ment’s motivation to reevaluate the water system was to reduce infrastructure waste due to leakage, increase efficiencies 
of the physical and commercial infrastructure, and increase water availability to the poorest neighborhoods. This presenta-
tion discusses decisions made in Mexico City to turn some government-owned and operated water utilities over to private 
industry and evaluates how this influenced the adaptation of water as an economic resource as opposed to a public right. 

Break at 1:00 p.m. - Room 402 



Christopher Boyce                       1:15 p.m.
Undergraduate - Environmental Engineering

Arsenic Water Pollution in Bangladesh
Arsenic contamination of drinking water poses a serious threat to millions of people worldwide. An estimated 100 million 
people in Bangladesh are suffering from arsenic poisoning due to contamination of their drinking water obtained from 
groundwater wells. Recent studies have shown levels of arsenic in groundwater to be more than 7 times the World Health 
Organization guideline of 50 μg/L. Since arsenic is produced from natural weathering of minerals in the ground, universi-
ties and organizations all over the world are looking for cheap, effective means to treat drinking water to remove arsenic to 
safe levels. The most common technologies utilized conventional processes of oxidation, co-precipitation and adsorption 
onto coagulated flocculants, adsorption onto sorptive media, ion exchange and membrane techniques for arsenic remov-
al. The conventional technologies have been scaled down to meet the requirements of households and communities and 
suit the rural environment. Some technologies even utilize indigenous materials, such as natural iron, for arsenic removal. 
This presentation offers a review of the technologies used in arsenic removal in Bangladesh.

Lydia Peri                  1:30 p.m.
Undergraduate - Ecohydrology

Anthropogenic Subsidence in Venice, Italy: The Role of Groundwater
Affected by anthropogenic land subsidence since the 1960s, the Venice Lagoon in Italy must now face the consequences 
of subsidence in order to overcome the fate of a sinking city. Contributing factors that make up the city’s average 23 cm 
land elevation loss over the past 60 years include: rising sea levels, the pressure and weight of buildings, major natu-
ral events and the most significant of all, the over-exploitation of groundwater. Initial pumping began in the 1930s from 
the lagoon’s 6 artesian aquifers, but eventually a dramatic increase of pumping occurred mainly to fuel the post second 
world war industrial boom. Aquifer water was, and still is, used today to support the city’s clean drinking water supply, but 
changes in the system are needed to prevent irreversible depletion in the aquifers. Submarine groundwater discharge 
which acts as a filter and transport pathway to the sea floor for nutrients and pollutants may also be important. Action must 
be taken today or else this notable city will become one of the past. 

Session 14 - Groundwater Issues
Mike Potts                        1:45 p.m.
Undergraduate - Ecohydrology

Artificial Recharge of Selected Aquifers in Asia
As the effects of climate change and the pace of population growth of Asian countries continue to increase, so do the 
demands for fresh water.  Agriculture is the primary consumer of water in this region, with over half of all irrigation water 
coming from groundwater aquifers that are being depleted due to overexploitation. Consequently, artificial recharge of 
groundwater aquifers is emerging as an increasingly desirable method of water storage, especially since Asian nations 
account for over half of the world’s total annual water use.  Artificial recharge is the process of adding water to an aquifer 
through anthropogenic efforts and a multitude of techniques are available.  Artificial recharge is commonly accomplished 
by pumping water down wells in the reverse procedure of extracting the water, but in many areas there are cheaper, more 
feasible methods.  Infiltration basins, water traps, cutwaters, and canals are simple and more affordable ways to capture 
excess surface water and allow it to artificially recharge the groundwater.  In parts of Asia intentional drawdown of aquifers 
prior to monsoon season is being considered as a means of enhancing infiltration capacity. Although the primary purpose 
of artificial recharge is to capture excess surface water and store it for later use, there are some other useful functions as 
well.  Aside from water storage, artificial recharge can be used for water quality improvement, mitigating saltwater intru-
sion in coastal aquifers, maintaining proper volumes to avoid salinization caused by overexploitation, and it can even be 
used as a restoration tool.

Break at 2:00 p.m. - Room 402 



Robert Gillingham                       2:15 p.m.
Undergraduate - Wildlife Ecology and Conservation

Pros and Cons of Establishing Wetlands for Water Quality Improvement in 
the Reno, Nevada Area
This paper will discuss the pros and cons of establishing a wetland buffer between a polluted inflow and a receiving body 
of water. Assessing the pros and cons are a simple way of conveying scientific studies to both the public and political 
audiences to gain support for a project. As water travels through a wetland it is efficiently and naturally made cleaner until 
it reaches the end of the wetland where it is then discharged into a waterway. This process has been utilized across the 
globe in order to purify water for drinking. This paper will discuss experiments utilizing wetland buffers for purification to 
assess the feasibility of establishing a wetland near Reno, Nevada. A small tributary of the Truckee River is degraded 
because it flows past legacy mines. The tributary, Steamboat Creek, contains high concentrations of toxins that discharge 
into the Truckee River which flows into Pyramid Lake, a saline endorheic lake. A wetland area could remove much of the 
toxins from Steamboat Creek. Another possible wetland could be installed in a small floodplain of the Truckee River near 
Mogul, Nevada. This site is upstream of city of Reno and the Truckee Meadows Water Authority’s intake for its drinking 
water treatment plant. A wetland could filter water before it reaches the plant, thus mitigating some costs associated with 
purifying water. In addition to assessing the pros and cons of wetlands, this paper will investigate successful wetlands 
elsewhere to evaluate the feasibility of establishing wetlands near Reno, Nevada.  

Jamie Greer                      2:30 p.m.
Undergraduate - Environmental Science

Desalination in Arid Lands: The Positive and Negative Factors of Using De-
salination for Drinking Water in Australia
For over a decade Australia has faced a drought which has dramatically lowered available fresh water sources. To provide 
fresh drinking water to a population of over 21 million, Australia has turned to desalination of ocean water. Overall, Austra-
lia has begun the construction and implementation of thirteen large-scale desalination plants across the country to solve 
their problem of an inadequate quantity of fresh water. Like Australia, many places in the western United States have ex-
perienced drought, a growing population, and an increasing demand for fresh water. If natural fresh water sources are de-
pleted, multiple states in the west could explore options similar to those in Australia. This presentation considers the case 
in Australia, and how it may serve as a model of how to find new sources of fresh water. It will give a brief background of 
the arid nation of Australia and describe a large desalination plant in Sydney. An analysis of the negative effects and the 
benefits of such a large-scale project will be addressed. Overall, the implementation of desalination is complex and has 
multiple trade-offs, however, in certain situations, it can provide alternatives to ensure adequate supplies of potable water 
in coastal areas. 

Session 15 - Water Management
Laura M. Wilhelm                       2:45 p.m.
Graduate - Anthropology

The Panama Canal Expansion Project and the Canal Watershed: an Outline 
of Possible Effects and Proposed Solutions
The Panama Canal, completed in 1914, connects the Atlantic and Pacific Oceans and is Panama’s main source of 
revenue.  The canal draws water from the Panama Canal Watershed, a 552,761 hectare portion of the Chagres River 
Watershed.  The operation of the canal is both an engineering marvel and an environmental concern.  In 2006 the Pana-
manian government approved a project to widen the Panama Canal and build a new set of locks to accommodate larger 
ships.  It is set to be completed by 2014.  The watershed loses nearly 1.8 billion gallons of fresh water per day to operate 
the canal.  The expansion project could double this.  Also, sediment load in the direct impact area of the expansion project 
is expected to be double the total volume of dredged and excavated material since 1950.  Furthermore, replacement of 
natural channels with concrete ones will disrupt the natural configuration of the entire drainage network in the canal water-
shed.  One proposal to mitigate potential problems is to divert the Cocoli River directly to the Pacific Ocean.  Three basins 
are also being planned next to each lock chamber to recycle approximately 60% of the fresh water used for transiting 
ships.  This paper examines how the current project to widen the Panama Canal and build a new set of locks could affect 
the conditions in the Panama Canal/ Chagres River Watershed in terms of water levels, sedimentation, and stream order.  
It will also outline what measures are being planned to mitigate negative impacts of the project.

Keynote - Knowledge Center, Wells Fargo Auditorium
Dr. Trevor Birkenholtz                      4:00 p.m.
Rutgers University

Waiting for Water: Urbanization and Water Development in the Global South
Much of the emphasis on water development in the Global South has necessarily shifted focus from agricultural produc-
tion to the expansion of urban institutional and physical water supply capacities as urbanization accelerates. This lecture 
draws on an example from Jaipur, Rajasthan, India to discuss the social, political and ecological processes through which 
the urbanization of water is occurring. Specifically, it examines the conditions under which people have been and continue 
to wait for water, both historically and on a daily basis. It further details the informal practices in which differently situated 
water users engage to maintain access to water, which tend to fall outside of formal accounts of water provision by the 
State based on free-market principles. It concludes that this particular form of urban water supply development is leading 
to uneven flows of water and that cost-recovery initiatives are exacerbating current disparities in access to drinking water. 
It suggests a more equitable form of development could be achieved by strengthening existing formal and informal institu-
tions that provide water, which are currently in tension.
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