
Collecting records of Earth’s history preserved 
in Greenland’s ice
In the frigid Arctic, layers of history are preserved as – season by season, year by year – layers 
of snow accumulate and compress into ice. Environmental particles including ash from explosive 
volcanic eruptions, soot from wildfires, and pollen accumulate in the layers, frozen in time. Signs 
of human activity, such as lead from industrial pollution, also get trapped and preserved. All these 
microscopic particles create a detailed record of past climate and environmental history. 
DRI researchers returned to Tunu, Greenland, this summer to collect ice cores that provide a window 
thousands of years into the past. They camped on a sheet of ice 1.4 miles thick, through white-out 
conditions and behind a flimsy polar-bear fence while drilling slowly back through time. As they 
reached ever greater depths, they recorded signs of historical events in the ice core: at 105.8 meters 
deep, electrical measurements registered the 1257 CE Samalas volcanic eruption in Indonesia. At 
a depth of 245.1 meters, a large acidity spike marked fallout from the massive Okmok eruption in 
Alaska in 43 BCE.
The team returned samples from more than 9,500 lbs of Tunu ice cores to DRI’s ice core lab in Reno. 
Here, they will be analyzed for more than 30 elements, isotopes, and chemicals, uncovering new 
information about Earth’s environmental history. Among other projects, researchers hope to better 
understand how industrial pollution levels changed when the Black Death plagued humanity between 
1347 and 1351, when ice cores record a sharp drop in lead pollution lasting nearly 100 years. This 
trip is documented in stunning detail as a StoryMap in a Behind the Science blog on DRI’s website.
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Impac�ul science, inspiring solu�ons.

Dear Friend of DRI, 
Our scientists and the students who work alongside them are conducting impactful global 
research to better understand and help address some of the most pressing environmental 
challenges. We are honored to be in the top 9% of awardees of federal research funds as 
listed by the National Science Foundation for the umbrella topic of geosciences, and in the 
top 6% for atmospheric science. 

In this semi-annual report, we feature some of our recent projects, including the fascinating 
research conducted in Greenland by our ice core team. We also provide several water-
related highlights, information on the critical work of the California Nevada Climate 
Adaptation Program, research on the impacts of childhood trauma, humans arrival in 
North America, our popular robotics program, and news about our Knowledge Fund 

commercialization strategy. In addition, we share an update on our Research Immersion 
Internship program for students from two-year college programs or from outside of scientific disciplines, which 
aims to increase diversity and inclusion at DRI and in the sciences. 

I hope you enjoy the stories about the impactful science and the inspiring solutions we’ve highlighted.

Sincerely,

Kumud Acharya, Ph.D.
President

COLLEGE INTERNSHIP PROGRAM AIMS TO INCREASE DIVERSITY IN STEM

Thanks to the generous support of the Hearst Foundations and MGM Resorts International,  twelve Nevada community 
and state college students benefitted from real-world, immersive opportunities to contribute to solving the STEM 
problems of the future. The students hailed from Nevada State College, Truckee Meadows Community College, and 
College of Southern Nevada during the 2022 fall semester. 
Although professional internship opportunities are fairly common in the sciences, many positions are aimed at students 
enrolled in four-year science degree programs. DRI’s internship program takes a more inclusive approach, creating an 
opportunity specifically aimed at students from two-year colleges and welcoming those majoring in fields outside of 
traditional scientific disciplines. 
Throughout the in-depth 16-week program, the interns earn competitive pay as they work alongside DRI researchers and 
their team members on science, technology, and entrepreneurship-focused projects that will launch both their curiosity 
and possibly their careers.  
“There are a lot of internships available to science majors, but not many that prepare students to be successful working 
in the sciences in the real world – especially for students from two-year college programs or from outside of scientific 
disciplines,” said Internship Program Director Meghan Collins, M.S. “This program aligns with some of DRI’s larger goals of 
improving diversity and inclusion at DRI and in the sciences as a whole.”   
Students in the fall 2022 internship program worked with scientists on DRI’s Reno and Las Vegas campuses to research a 

variety of projects:   
• Rubab Saher, Ph.D., and her intern explored the science of urban climates using satellites 
and prepared a presentation for the 2023 Nevada Water Resources Association Annual 
Conference Week.   
• Steve Bacon, Ph.D., explored Northern Nevada’s natural hazards with his students. The 
team visited local sites to identify natural hazards and perform feasibility-level assessments 
related to residential homeownership or property development in the greater Reno area.  
• Braimah Apambire, Ph.D., introduced interns to analyzing and interpreting water, 
sanitation, and hygiene (WASH) services data in Northern Ghana.  
• Erick Bandala, Ph.D., provided interns with hands-on lab experience using the circular 
economy concept for climate change adaptations in water security.  
• Tiffany Pereira, M.S., and her interns conducted Desert Tortoise Occupancy Sampling 
to assist the National Park Service, Tule Springs Fossil Beds National Monument in resource 
management and planning. 
At the end of the fall semester, the 16-week internship concludes with a student 
showcase, with each team presenting its achievements. The long-term goal of DRI’s 
Research Immersion Internship program is to broaden participation in the talent pool of 
Nevada’s STEM ecosystem by including more diverse students in STEM career discovery 
experiences early in their college careers. 
For more information on how you can support students, please contact Kristin 
Burgarello, director of advancement, at 775.673.7386 or Kristin.Burgarello@dri.edu. 
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Uncovering elevated levels of heavy 
metals in Nevada’s private wells
Outside of Nevada’s bustling cities, private wells are the primary source of drinking water 
for approximately 182,000 people. Yet private wells are not regulated to ensure drinking 
water quality. A recent study by DRI and the University of Hawaii Cancer Center shows 
some are contaminated with levels of heavy metals that exceed federal, state or health-
based guidelines. Scientists recruited 174 households with private wells through the 
Healthy Nevada Project, and nearly one-quarter (22%) had arsenic concentrations that 
exceeded safe levels determined by the Environmental Protection Agency (EPA) — with 
levels 80 times higher than the limit in some cases. Elevated levels of uranium, lead, 
cadmium, and iron were also found. Study authors say the results show the importance 
of regular water quality testing, especially as climate change and population growth alter 
the chemistry of groundwater in arid regions across the West. This study was covered by 
the Las Vegas Review-Journal, Phys.org, the Nevada Independent, and FOX Reno. 

Making it rain in Red Rock Canyon
Save Red Rock is partnering with DRI on a cloud seeding research 
program to augment precipitation in the Red Rock Canyon area of the 
Spring Mountains, located a few miles outside Las Vegas. The goal is 
to help replenish the aquifers within the Red Rock Canyon National 
Conservation Area. The partnership is working to alleviate some of the 
devastating effects of the long-term drought by stimulating additional 
snowfall from winter storm clouds crossing the area. In addition, research 
is being conducted to study the feasibility of seeding summer monsoonal 
clouds. Save Red Rock, a nonprofit, organized a community crowdfunding 
campaign aptly titled “Make it Rain” to raise $150,000 toward the cloud 
seeding project. This safe and effective method is used around the world 
to enhance precipitation by sending silver iodide – a natural and non-
toxic compound – into potential storm clouds to increase the likelihood of 
precipitation. DRI has been pioneering seed-clouding programs since the 
early 1960s.  

Advancing commercialization through the Knowledge Fund
The Knowledge Fund, part of the Nevada Governor’s Office of Economic Development, supports highly specialized science 
and research faculty to expand existing research areas and innovation. Through the Knowledge Fund, DRI has created a new 
Commercialization Fellowship Program for faculty to actively explore the commercialization of an idea. Projects include: 1) 
Monitoring of coal mine dust – development of new components for devices that monitor miners’ exposure to harmful particulate 
matter from coal dust and crystalline silica, which are a serious health risk and under regulatory control. A provisional patent is 
being submitted. 2) Activated biochar for water purification - a new activated biochar material which removes contaminants from 
stormwater runoff more efficiently than commonly available materials. A provisional patent is being submitted. 3) Climate Engine - a 
startup company founded by a DRI faculty member in 2014 with a grant from Google to leverage Google’s Earth Engine technology 
to utilize Earth-observation data from NASA and USGS satellites. DRI looks forward to sharing updates on these exciting projects 
throughout the commercialization process.

Measuring water insecurity in Nevada’s 
Native American communities
Native American communities in the Western U.S. are particularly vulnerable to water security 
challenges due to climate change, drought, and issues with water rights. One of these challenges 
includes a lack of access to indoor plumbing. This condition – known as “plumbing poverty” 
– has been growing over the last few decades, affecting more than 20,000 Nevadans in 2019 
alone. The September 2022 study, led by researchers from DRI and the Guinn Center for Policy 
Priorities, also showed a significant increase in the number of Safe Drinking Water Act violations 
in water facilities serving Nevada’s Native American communities between 2005 and 2020. The 
most common health-based violations included presence of volatile organic compounds (VOCs) 
and coliform bacteria. The information will be useful for policy makers, water managers, and 
others working to improve water security in rural communities. This research was widely covered 
by the media including The Washington Post, Mother Jones, KUNR, and Kaiser Health News.

Using citizen science to improve 
winter weather predictions

Satellite technologies often struggle 
to differentiate snow from rain 
in mountainous regions, and the 
implications can have profound 
impacts on flood predictions, 
avalanche forecasting, snowpack 
water storage, and road safety. To 
help improve these technologies, 
DRI researchers are partnering with 
community observers to track winter 
storm activity across the country 

through a project called Mountain Rain or Snow. Last winter, more 
than 1,000 people submitted over 15,000 real-time reports of rain, 
snow, or mixed precipitation, a six-fold increase over the previous 
winter. These reports show that the Tahoe region transitions from rain 
to snow around 36 degrees Fahrenheit. The project began in 2019 as 
Tahoe Rain or Snow and expanded last winter to include mountain 
regions across the country, with people from 35 ecoregions sharing 
reports last season. This project is funded by NASA and has been 
covered on NASA’s website, and by Phys.org, the New Hampshire Union 
Leader, and the Missoulian, among others. 

Removing turf-grass may increase 
urban heat
As cities across the Southwest are looking for ways to reduce water use 
during a historic drought, focus has turned to the removal of grass lawns. 
The practice is recommended by the Southern Nevada Water Authority 
and written into Nevada state law with AB356. But this shift from turf-
grass could also increase urban heat, according to a recent study by 
researchers from DRI, ASU, and UNLV. The researchers found that more 
water-intensive landscapes with trees and turf-grass had lower surface 
and air temperatures. In landscapes with water-saving desert plants, air 
temperatures averaged more than 5 degrees warmer. Landscaping that 
included plants requiring heavy and light irrigation provided a compromise 
by reducing water use while providing more daytime cooling. The study 
also examined the role of buildings for providing shade, a research area 
that could lead to more informed use of building orientation for maximizing 
summer shade. This research received significant interest and was covered 
in Wired, the Las Vegas Review Journal, Phys.org, and Mother Jones.

Investigating White Sands footprints
The wide expanse of an ancient lakebed in New Mexico holds the preserved 
footprints of giant sloths and mammoths, and alongside them, signs of our 
human ancestors. Research published in September 2021 claimed these 
footprints are “definitive evidence of human occupation of North America” 
during the last ice age, dating back to between 23 and 21 thousand years ago. 
If true, this would radically alter scientific understanding of when, and how, 
humans first arrived in North America. But a recent study by researchers from 
DRI, Kansas State University, the University of Nevada, Reno, and Oregon State 
University raises questions about the validity of the age claim. Using the same 
radiocarbon dating method as the original study, the researchers demonstrate 
how ancient groundwater in the region could have returned results more than 
seven thousand years older than their actual age. This study was covered by 
Popular Science, La Nacion, KJZZ, and Phys.org. 

Bringing robotics education 
programs to Nevada
To address the economic need for a strong STEM (science, technology, 
engineering, and mathematics) workforce in Nevada, DRI aims to bring 
robotics, computer science, and engineering education to every school 
across the state. The Nevada Robotics program, launched in 2018, 
introduces teachers to building and programming robots for use in K-12 
classrooms. More than 1,300 educators have attended the Robotics 
Academy workshops to date. This training increases educator confidence 
in robotics lessons and brings engineering, computer science, and coding 
to life in the classroom. Thanks to funding from Nevada Gold Mines, DRI 
has hired a Rural Robotics Coordinator to support robotics educators 
in rural Nevada. The goal is to increase equitable access to high-quality 
STEM education with training, support, and equipment. Nevada Robotics 
has over 600 robots that are lent to schools and non-profits across the 
state and is led by AJ Long, Engineering Education Manager. 

Adapting to climate change 
The impacts of climate change have been acute in Nevada and 
California, with most of the last two decades spent in extended 
drought conditions, and 2021 wildfires producing Reno’s worst 
recorded air quality in the 21st century. Adapting to these challenges 
will require not only focused research to better predict climatic events, 
but will also depend on empowering local communities to use this 
knowledge to make informed decisions in the face of adversity. With 
$5 million in funding from the National Oceanic and Atmospheric 
Administration’s Climate Adaptation Partners initiative, the California 
Nevada Adaptation Program (CNAP) will spend the next five years 
bringing together researchers, community members, and practitioners 
to cooperatively conduct research and identify solutions under the 
theme of adaptation. For the first time, CNAP will be hosted in Nevada, 
under the leadership of DRI’s Tamara Wall, Ph.D., who will continue to 
partner with faculty at Scripps Institution of Oceanography. 

Connecting childhood 
traumas with adult health risks
Our childhood experiences shape our wellbeing and health later 
in life, two recent studies from the Healthy Nevada Project 
show. Most Americans (67%) report experiencing at least one 
traumatic event in childhood, and now new evidence shows that 
these experiences have significant impacts on our health risks 
as adults. The first study linked childhood trauma and genetics 
with an increase in obesity risk, while the second expanded the 
research to show a link between early traumatic experiences and 
multiple physical and mental illnesses, including post-traumatic 
stress disorder (PTSD), bipolar disorder, substance abuse, and 
depression. Researchers from DRI and the University of Nevada, 
Reno led the research, which combined medical data and surveys 
for more than 16,000 people from the Reno area.


