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The presence of arsenic in natural 

water systems and concerns about its 

effects on human health have made 

developing arsenic-removal 

technologies a top research priority. 

“Arsenic is a naturally occurring 

metalloid that is very mobile in  

the environment, but arsenic 

mobilization largely depends on the 

parent mineral form and the source of 

contamination,” explains Dr. Lazaro 

Perez, the principal investigator (PI) 

of the project, which also includes 

Drs. Rishi Parashar and Ron Hershey, 

and graduate student Porraket 

Dechdacho. “The most common 

sources of arsenic contamination are 

activities such as mining, metallurgy, 

wood preservation, and agriculture, 

which can generate large amounts  

solid waste that can leach arsenic into 

water systems.”  

Finding ways to remove arsenic 

from water sources is critical for 

ensuring water safety because the 

presence of arsenic in water systems 

increases the chance of human 

exposure through drinking water or 

food. Although the World Health 

Organization (WHO) guidelines state 

that arsenic concentrations in drinking 

water should not exceed 10 µg/L, 

This project is funded through the National Institutes for  

Water Resources (NIWR) 104(b) grant. 

Graduate student Porraket Dechdacho running column experiments to assess arsenic removal 

using the novel treatment materials (photo courtesy of Lazaro Perez).  
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(Project Spotlight continued) 

arsenic concentrations have been 

found in the mg/L range in natural 

waters across the United States. 

Chronic exposure to inorganic 

arsenic through drinking water has 

also been linked to health problems 

such as skin hyperpigmentation and 

skin, bladder, and kidney cancers.  

The focus of this project is to 

develop new arsenic remediation 

technologies that will improve the 

treatment process, reduce toxic 

treatment by-products, and be more 

cost effective. Current arsenic-

removal techniques require a two-

step process: first using oxidation to 

convert arsenite to arsenate, and 

then using a method to remove the 

arsenate. “The process of converting 

arsenite to arsenate is very slow and 

involves complex treatments that 

produce arsenic-bearing by-products 

that are difficult to dispose of,” 

Perez says. “Other drawbacks of 

these processes are their high capital 

and operational costs.”  

The researchers will first 

characterize the different forms of 

arsenic and their mobility, and then 

use optimized laboratory column 

experiments to understand the 

various chemical processes that 

affect arsenic chemistry. “We are 

testing a novel, porous adsorbent 

material called a metal organic 

framework [MOF] in combination 

with iron-rich compost,” Perez says. 

“We’re using this strategy because of 

its simple and easy synthesis and its 

high adsorption capacity. One of the 

benefits of the MOF technique is 

that, compared with standard 

techniques, it does not involve 

arsenic transformations or produce 

arsenic-bearing residues.” The MOF 

is a crystalline structure made up of 

both organic and inorganic materials 

(Nicomel et al., 2016) that has shown 

high arsenic removal rates in the 

project’s preliminary modeling 

research. “Our method reached 85% 

of its maximum arsenic adsorption 

capacity within 11 hours,” Perez 

adds. “This shows that MOFs have 

the potential to become a promising 

remediation technique for dealing 

with arsenic-contaminated waters.” 

Once the column experiments are 

complete, the researchers will 

compare the results of the novel 

treatments with conventional 

techniques, such as oxidation and 

coagulation, to determine their  

arsenic-removal capabilities. In 

addition, geochemical models will be 

run to assess the effects of various 

chemical reactions on the effectiveness 

of the treatment processes. 

This research is particularly 

significant for Nevada, where high 

arsenic levels have been identified 

across the northern part of the state. 

For example, high levels of arsenic 

have been reported in Eureka and 

Lander Counties (Wells and Mullens, 

1973), and varying concentrations of 

arsenic have been confirmed in 

groundwater around Peavine Peak and 

Pyramid Lake (Wallace, 1975; Walker 

et al., 2005) and stream water in the 

eastern Sierra Nevada (Wilkie and 

Hering, 1998). “In addition to 

advancing the state of science on this 

topic, this project is highly relevant to High levels of arsenic have be detected in groundwater in areas around northern Nevada, 

including around Pyramid Lake (photo by Rhalden).  

“The successful 

completion of the 

project will help local 

water management 

and distribution 

bodies ensure the  

safe and sustainable 

development of 

groundwater 

resources in northern 

Nevada.”  

– Lazaro Perez 
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northern Nevada because of 

emerging concerns about potentially 

mobilizing arsenic in groundwater at 

the sites of treated wastewater 

injection,” Perez says. “The 

successful completion of the project 

will help local water management and 

distribution bodies ensure the safe 

and sustainable development of 

groundwater resources in northern 

Nevada.” 
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Laboratory columns containing the iron-rich 

compost (photo courtesy of Lazaro Perez).  

 

Events List  

2021 Well Design, Construction & Rehab Workshop 
June 16-18, 2021 
Online 
www.nvwra.org/2021-june-well-design 
 
NGWA Fate of PFAS Conference 
June 22-23, 2021 
Online 
pheedloop.com/PFAS5010/site/home/ 
 
Webinar: What Does Water Justice Require of You? 
June 23, 2021 
Online 
www.awra.org/Members/
Events_and_Education/2021_Webinars/
WEBINAR_Water_Justice.aspx 
 
AWRA 2021 Diversity, Equity, and Inclusion Workshop 
July 18, 2021 
Online 
www.awra.org/Members/Events_and_Education/
Events/Other/2021_DEI_Workshop.aspx 
 

AWRA 2021 Virtual Summer Conference 
July 19-21, 2021 
Online 
www.awra.org/Members/Events_and_Education/
Events/2021_Summer_Conference.aspx 
 
Water Rights in Nevada Class 
September 14, 2021 
Winnemucca, NV 
www.nvwra.org/2021-sept-water-rights-class 
 
Nevada Gold Mines Tour of Twin Creeks Mine 
September 14-15, 2021 
Winnemucca, NV 
www.nvwra.org/2021-nevada-gold-mines-tour 
 
Advanced Water Rights in Nevada Class 
September 15, 2021 
Winnemucca, NV 
www.nvwra.org/2021-sept-advanced-water-rights-class 
 
 

(Continued on page 6) 

Please keep an eye on the event websites for changes in conference schedules. 

http://www.nvwra.org/2021-june-well-design
https://pheedloop.com/PFAS5010/site/home/
https://www.awra.org/Members/Events_and_Education/2021_Webinars/WEBINAR_Water_Justice.aspx
https://www.awra.org/Members/Events_and_Education/Events/Other/2021_DEI_Workshop.aspx
https://www.awra.org/Members/Events_and_Education/Events/2021_Summer_Conference.aspx
http://www.nvwra.org/2021-sept-water-rights-class
http://www.nvwra.org/2021-nevada-gold-mines-tour
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PI Spotlight: Dr. Lazaro Perez  

Dr. Lazaro Perez first became 

interested in hydrology while studying 

geology at the University of Oviedo in 

Spain. “I had the opportunity to attend  

a conference and I realized that 

hydrological models are an essential 

tool for understanding Earth  

systems,” he says. After earning his 

undergraduate degree in geological and 

Earth sciences and a master’s degree in 

geochemistry, Perez pursued his PhD 

in geotechnical engineering with an 

emphasis in hydrogeology.  

His current research focuses on 

biogeochemistry, geochemical 

modeling, stochastic processes, and 

fluid flow and transport modeling in 

porous media, which are particularly 

valuable tools in arid and semiarid 

areas, such as Nevada. “Simulation 

models allow us to predict the 

consequences of land use and 

management decisions on watershed 

resources before use and management 

are undertaken,” Perez explains. “These 

predictions are crucial in arid and 

semiarid environments where water 

resources are scarce and their 

ecosystem structure is fragile and 

particularly susceptible to incorrect 

utilization and management.” 

As a lead PI of the NWRRI project 

“Development and Evaluation of Iron-

based Strategies for Arsenic Removal in 

Contaminated Groundwater,” he has 

appreciated the opportunity to use his 

skills to contribute to the conservation 

of Nevada’s water resources. “Through 

this project, I hope to learn more about 

the maximum adsorption capacity of 

the novel MOF [metal organic 

framework] materials and the 

conditions that might affect 

their adsorption capacity,” 

Perez says. “This quantity is 

key to determining the 

removal efficiency of any 

remediation technique that 

deals with contaminated 

waters.” Perez also notes that 

one of the most rewarding 

aspects of working on this 

project is the collaborative 

nature of the group. “I get to 

work with outstanding 

scientists at Desert Research 

Institute, as well as an 

excellent student from the 

University of Nevada, Reno,” 

he adds. 

In addition to his current 

research, Perez is interested in 

machine learning algorithms 

and their predictive 

capabilities. “These approaches have 

progressed dramatically over the past 

decade, from laboratory curiosity to a 

practical technology in widespread 

commercial use,” he says, “but this is 

still an emerging field with many 

underexplored research opportunities 

and I plan to make use of them in 

future research.” 

When asked if he had a favorite dish 

to make, Perez chose two: “Congrí is a 

classic Cuban dish made of black beans 

and rice seasoned with spices that is 

usually served with roasted pork,” he 

says. “It’s my mom’s signature dish and 

I love it. I also like to make fabada 

asturiana, a famous Spanish dish that 

Photo courtesy of Lazaro Perez  

consists of fabas (a local type of beans) 

and sausage casserole. That is my go-to 

comfort food in winter.”  

And if he could take a trip 

anywhere in the world, he would visit 

the Azores. “The islands have dramatic 

volcanic landscapes, beautiful villages, 

and amazing black sand beaches with 

sapphire blue water. São Miguel is my 

favorite island in the Azores 

archipelago, and it has the only tea 

plantation in Europe. The island is full 

of outdoor activities, majestic volcanic 

cones and craters, and unique 

vineyards—in the Azores, words like 

‘stress’ and ‘pollution’ don’t seem 

to exist.”  

“Through this project, I hope to learn more about the maximum adsorption capacity of the novel MOF 

materials and the conditions that might affect their adsorption capacity. This quantity is key to determining 

the removal efficiency of any remediation technique that deals with contaminated waters.” – Lazaro Perez 
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Student Spotlight: Porraket Dechdacho  

We asked first-year master’s student 

Porraket Dechdacho about her current 

studies and plans for the future. Here’s 

what she had to say: 

1) What field are you currently 

studying and what sparked your 

interest in that field? 

I am currently studying 

hydrogeology at the Graduate Program 

of Hydrologic Sciences at the 

University of Nevada, Reno. I become 

interested this field after doing my 

undergraduate internship at the 

Department of Geology at 

Chulalongkorn University in Thailand. 

During that summer, I had a chance to 

participate in a project that studied 

arsenic contamination in a 

groundwater aquifer. The project 

helped me realize that arsenic 

contamination is a very challenging 

problem that continues to affect 

people’s lives, sometimes without their 

knowledge, and I want to contribute to 

solving this problem. 

2) What research project are you 

currently working on and what 

research are you doing? 

I am working with Dr. Lazaro 

Perez and Dr. Rishi Parashar at Desert 

Research Institute in Reno on the 

NWRRI project “Development and 

Evaluation of Iron-based Strategies for 

Arsenic Removal in Contaminated 

Groundwater.” My work focuses on 

developing a new technique to remove 

arsenic from groundwater using iron-

based materials. We are doing different 

experiments to 

identify the 

optimized 

conditions for 

our proposed 

method and 

observe its 

efficiency. 

3) What do 

you hope to 

learn more 

about from 

this project?  

I hope to 

find the best 

conditions for 

using this iron-based strategy to 

efficiently treat arsenic-contaminated 

water. Hopefully, it will become another 

option for arsenic remediation to reduce 

the health risks from arsenic exposure. 

4) What are you looking forward to 

most about working on this project? 

I am very excited to experiment with 

the different materials, especially the 

metal organic frameworks, which are a 

pretty new application for hydrogeology. 

5) What are your goals for the next 

steps in your studies/career? 

After I finish my master’s degree, I 

am planning to apply for a PhD 

program. There are so many interesting 

issues related to groundwater that I 

definitely do not have enough time to 

explore them all during graduate school. 

I want to stay in academia and continue 

doing research in hydrogeology. 

Photo courtesy of Porraket Dechdacho  

6) What is something that we might 

not know about you (hobbies, 

interests, etc.)? 

I do film photography. I use my 

mom’s 40-year-old SLR camera and I 

have another 46-year-old Japanese 

film camera. 

7) If you had six months with no 

obligations or financial constraints, 

what would you do with the time? 

If I had those six months, I would 

do volunteer teaching back home in 

Thailand. I love being a volunteer 

teacher and working with the kids, but 

I haven’t had a chance to do a long-

term program. I actually planned to 

volunteer again after my undergrad 

graduation, but it was canceled because 

of the pandemic.   

“The project helped me realize that arsenic contamination is a very challenging problem that 

continues to affect people’s lives, sometimes without their knowledge, and I want to contribute to 

solving this problem.” – Porraket Dechdacho 
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2022 AWRA Geospatial Water Technology Conference 
March 21-23, 2022 
Austin, TX 
www.awra.org/Members/Events_and_Education/
Events/2022_GIS_Conference/2022_GIS_Conference.aspx 

2022 AWRA Spring Conference 
April 24-27, 2022 
Tuscaloosa, AL 
www.awra.org/Members/Events_and_Education/
Events/2022_Spring_Conference/2022_Spring_Conference.aspx 

18th Annual Truckee River Field Study Course 
May 5 & 6, 2022 
Reno, NV 
www.nvwra.org/2022-truckee-river-tour 

AbSciCon 
May 15-22, 2022 
Atlanta, GA 
www.agu.org/abscicon 

Photo by Famartin  

2021 Tour of Marlette Lake Water System 
September 22, 2021 
Washoe Valley, NV 
www.nvwra.org/2020-marlette-lake-tour 

GSA Annual Meeting 
October 10-13, 2021 
Portland, OR 
community.geosociety.org/gsa2021/home 

2021 Minerals & Mine Water Management 
Symposium 
October 12-13, 2021 
Sparks, NV 
www.nvwra.org/2021-symposium 

2021 Amargosa Valley Tour 
November 3 & 4, 2021 
Las Vegas, NV 
www.nvwra.org/2021-amargosa-valley-tour 

2021 ASA, CSSA, SSSA International Annual  
Meeting: A Creative Economy for Sustainable 
Development  
November 7-10, 2021 
Salt Lake City, UT 
www.acsmeetings.org 

2021 AWRA Annual Water Resources Conference 
November 8-11, 2021 
Kissimmee, FL 
www.awra.org/Members/Events_and_Education/
Events/2021_Annual_Conference/2021_Annual_ 
Water_Resources_Conference.aspx 

NGWA 2021 Groundwater Summit 
December 7-8, 2021 
Online 
pheedloop.com/Summit2021/site/ 

AGU Fall Meeting 
December 13-17, 2021 
New Orleans, LA 
www.agu.org/Fall-Meeting 

Tour of the Nevada National Security Test Site 
January 31, 2022 
Las Vegas, NV 
www.nvwra.org/2022-january-nnss-tour 

2022 NWRA Annual Conference Week 
January 31-February 3, 2022 
Las Vegas, NV 
www.nvwra.org/2022-annual-conference-week 

Events List Continued 
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Success and the dedication to quality research have established the Division of Hydrologic Sciences (DHS) as  

the Nevada Water Resources Research Institute (NWRRI) under the Water Resources Research Act of 1984 

(as amended). As the NWRRI, the continuing goals of DHS are to develop the water sciences knowledge and 

expertise that support Nevada’s water needs, encourage our nation to manage water more responsibly, and train 

students to become productive professionals.  

Desert Research Institute, the nonprofit research campus of the Nevada System of Higher Education, strives to 

be the world leader in environmental sciences through the application of knowledge and technologies to improve 

people’s lives throughout Nevada and the world.  

The work conducted through the NWRRI program is supported by the U.S. Geological Survey under 

Grant/Cooperative Agreement No. G16AP00069. 

For more information about the NWRRI, contact: 

Suzanne Hudson, Business Manager 

702-862-5464

Suzanne.Hudson@dri.edu

Charles Russell, Director 

702-862-5486

Chuck.Russell@dri.edu
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