
New and Ongoing UA Water Research Focuses on Arizona Issues 

Building on existing strengths in water resources, the 
Water Sustainability Program (WSP) supports research, 
education and outreach at The University of  Arizona 
through the state Technology and Research Initiative 
Fund (TRIF).  One of  the key components of  WSP, the 
competitive grants program allocates $1M/year to UA 
faculty and staff  projects to study and resolve Arizona 
water issues.  Whether it’s about emerging contaminants, 
supply or education and outreach programs, WSP is 
working to help ensure a safe and sustainable water sup-
ply for the state.
	 Beginning in FY08, campus water experts will be 
taking on 15 new projects, with nine continuing, multi-
year projects in-progress. Descriptions of  new and on-
going projects follow.

NEW PROJECTS

Water Quality
Brine Minimization/Salt Management Using VSEP® Tech-
nology to Maximize Water Recovery. $49,945. Eric Betterton, 
Atmospheric Sciences/Chemical & Environmental Engineering; 
Robert Arnold and Wendell Ela, Chemical & Environmental 
Engineering.
  	  Total dissolved solids (TDS) concentrations in Central Arizona 
Project (CAP) water are more than twice as high as those of  native 
groundwater in the Tucson area.  As the region shifts from reliance on 
groundwater toward use of  southern Arizona’s full annual allotment 
of  CAP water, necessary for a sustainable regional water supply, RO 
(reverse osmosis) treatment may be needed to satisfy public prefer-
ence. If  RO is pursued, it will probably be applied to a portion of  the 
region’s annual CAP allotment before the RO-treated and untreated 
fractions are recombined and distributed.  However, the efþciency of  
water recovery during RO treatment is limited by membrane fouling.  
Without pretreatment for barium ion removal, operational recoveries 
will be only about 0.75 (the ratio of  permeate to inÿuent ÿows) dur-
ing RO treatment of  CAP water in order to avoid precipitation of  
BaSO4(s). This project will develop a pilot-scale demonstration of  
Vibratory Shear Enhanced Processing (VSEP) technology to improve 
recovery.  

Endocrine Disrupters in Wastewater and Biosolids: Occurrence, Fate and Treat-
ment. $50,000. Eduardo Sáez, Wendell Ela, Chemical & Environmental 
Engineering; David Quanrud, Arid Lands Studies. 
  	  It is estimated that by 2025, it will be necessary to reclaim and 
reuse approximately 100,000 acre feet of  wastewater in the Tucson 
Active Management Area.  Observations during the last decade related 
to residual trace organics in conventionally treated wastewater suggest 
that advanced treatments are requisite to the kinds of  reuse applica-

tions that are now being considered.  Among the myriad trace organic 
contaminants present in wastewater efÿuent, endocrine disrupting 
compounds (EDCs) are of  greatest concern to human and environ-
mental health.  Use of  reclaimed water to recharge regional aquifers 
and soil application of  biosolids for agricultural purposes raises a con-
cern on the þnal fate of  EDCs.  This project will quantify estrogenic 
activity and EDCs at various stages of  wastewater treatment plants in 
Pima County emphasizing EDC transformations that occur in sludge 
digestion processes, and fate of  EDCs in biosolids and soils treated 
with biosolids.  In addition, advanced oxidation processes commonly 
used in disinfection operations will be assessed as possible means for 
destruction of  EDCs in WTP efÿuents.  

Fate of  Prions in Ground Water, Reclaimed Wastewater and Land Applied 
Biosolids. $40,262. Charles Gerba, Soil, Water & Environmental Science.
   	 Arizona depends both on groundwater and reclaimed water to 
meet its water needs.  Arizona applies 95 percent of  the biosolids it 
produces to agricultural land and additional biosolids from Southern 
California are transported to Arizona for land application.  Prions 
are infectious proteins that cause fatal brain disease in animals and 
humans.  They are the most stable infectious agents known; however, 
there is little information on their fate in the environment.  Prions 
present in sewage are not inactivated by chlorine and are believed 
to accumulate in biosolids and survive mesophilic digestion.  The 
speciþc objectives of  this project are to determine the persistence of  
prions in water and soils, their transport through soil and survival af-
ter composting and lime treatment of  biosolids.  This will provide in-
formation for guidance to utilities and regulatory agencies in Arizona 
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Upper Santa Cruz River study site for project on stream-aquifer interactions in efÿuent domi-
nated riparian systems.  See Meixner et al, Page 3.  Photo: Amy McCoy.
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and the Southwest for the control of  prions in land applied reclaimed 
wastewater and biosolids.

Compound Speciþc Isotope Analysis of  Natural Attenuation Activity in Chlori-
nated-Solvent Contaminated Aquifers in Arizona.  $23,834. Mark 
Brusseau, Soil, Water & Environmental Science.
  	  Chlorinated solvents are the most common contaminants 
at the state and federal Superfund sites in Arizona and given their 
myriad toxicological effects, pose a great risk to human health.  The 
remediation of  polluted soil and groundwater at the many chlorinated-
solvent contaminated sites present in Arizona is of  prime importance 
for ensuring a safe and sustainable potable water supply.  Monitored 
natural attenuation (MNA) has recently gained great interest as a 
low-cost approach for site remediation.  The goal of  this project is to 
enhance the viability and effectiveness of  MNA for remediation of  
chlorinated-solvent contaminated sites in Arizona.  The speciþc objec-
tive of  this project is the development of  a characteristic tool (CSI 
analysis) that will permit rapid and accurate screening of  the suitability 
of  using MNA for Arizona sites.

Engineered Reversible and Regenerable, Speciþc and High Capacity Adsorbents 
for Sustainable Removal of  Arsenic from Contaminated Waters. $49, 877. 
Roberto Guzman, Jerker Porath, Chemical & Environmental Engineering. 
  	  The contamination of  water, air and soils by heavy metal is one 
of  our most important and challenging environmental issues. Heavy 
metals are toxic, carcinogenic and mutagenic. Chronic arsenic poison-
ing occurs on a very large scale in many parts of  the world and many 
areas of  the United States including Arizona. The proposed research 
aims at the development of  removal technologies that allows the re-
moval and capture of  arsenic in a highly concentrated form that per-
mits their eventual, easier, encapsulation or disposal as harmless pre-
cipitates. The developed arsenic adsorbents and immobilized oxidants 
are regenerable and thus inexpensive to implement. Metal ions have 
afþnity for many inorganic and organic substances and such afþnity 
is usually preserved but often modulated by immobilization to a solid 
support. These immobilized metal ions will function as adsorption 
sites for arsenate and arsenite.  The project we propose may serve as a 
start to develop a workable technology for the solution of  a tremen-
dous environmental problem.

Preliminary Evaluation of  Metal Contamination Sources in the Colorado River 
from Measurement of  Lead and Uranium Isotopic Ratios. $12, 541. Charles 
Sanchez, Soil, Water & Environmental Science; John Chesley, Geosciences.   
  	  The Colorado River is contaminated with low levels of  poten-
tially toxic elements, including uranium (U), lead (Pb), cadmium (Cd) 
and arsenic (As).  The river is used both as a source of  drinking water 
and a source of  irrigation water for food crops. Accumulation of  
these metal elements into food crops is a health concern as potential 
carcinogens or causal agents of  human organ dysfunction.  We cur-
rently have little or no information on sources of  these metals to the 
Colorado River. In this project, we will gain preliminary information 
on possible sources of  U, Pb, and other metals to the Colorado River.  
This information is a prerequisite for any possible effort to reduce hu-
man exposure to these and other toxic elements.

Tradeoffs between Enhanced Urban Storm Recharge and Water Quality: The 
Inÿuence of  Urban Housing Age and Density on Nutrients, Metals and Organic 

pollutants. $49,739. Kathleen Lohse, School of  Natural Resources; Paul Brooks, 
Jennifer McIntosh, Thomas Meixner, Hydrology & Water Resources.
   	 An increasing number of  communities in Arizona are investigat-
ing the potential for enhanced urban ephemeral channel recharge to 
balance their groundwater consumption and attain sustainable water 
yields. Currently, water managers and decision makers have limited in-
formation on the quality of  this urban storm recharge and almost no 
information on how housing age and density may impact this quality.   
We propose to quantify how residential development age and density 
alter the quantity and quality of  storm water runoff.  We will use this 
information to develop best management practices that evaluate the 
tradeoffs between enhanced groundwater recharge and the increased 
possibility of  nutrients, pathogens, metals and organic pollutants in 
surface and groundwater. This work will aid in the formulation of  sus-
tainable and dynamic water management strategies, planning, and best 
management practices for Arizona. 

Irrigation
Salinity and/or Sodium Hazard of  Irrigation Water as an Indicator of  Rapid 
Blight Disease Potential in Turfgrasses. $23,845. Mary Olsen, David Kopec, 
Plant Sciences; James Walworth, Soil, Water &Environmental Science.
  	  Decreasing availability of  low salinity water for irrigation has 
resulted in increased use of  reclaimed water and saline well water in 
large areas of  turfgrass.  A new problem associated with high saline 
irrigation water in Arizona is the appearance of  a new and unique dis-
ease of  turfgrasses known as “rapid blight,” caused by the pathogen 
Labyrinthula terrestris. It has become an increasing problem in Arizona 
causing severe damage to turfgrass and an increase in fungicide use.  
Elevated salinity of  irrigation water enhances disease development, 
and recent results indicate that sodium chloride may be required for 
growth of  L. terrestris.  The objective of  this project is to determine 
if  salinity and/or sodium hazard of  irrigation water can be used to 
deþne disease potential in turfgrasses that are differentially susceptible 
to salinity stress. This information will be used by turfgrass managers 
to predict and manage rapid blight. 

Water Resources
Stream Aquifer Interactions in 
Efÿuent Dominated Riparian 
Systems. $49,129. Tom Mei-
xner, James Hogan, Hydrology 
& Water Resources,; David 
Meko Laboratory for Tree Ring 
Research; Barron Orr, Arid 
Lands 
Studies.
 	   In water-limited en-

vironments, efÿuent is an increasingly viable water source for riparian 
restoration and aquifer recharge. Despite the beneþcial uses of  efÿu-
ent, little is known about stream-aquifer interactions in efÿuent domi-
nated systems. Speciþcally little is known about the development of  a 
streambed clogging layer which could inhibit stream-aquifer interac-
tion. Our research will focus on the Upper Santa Cruz River where 
efÿuent aids in maintaining safe-yield conditions in the Santa Cruz 
AMA. We seek to determine the spatial extent, regional importance, 
and temporal impact of  efÿuent on riparian vegetation and ground-
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Effects of  L. terrestris in turfgrass - 
normal vs. infected.  Photo: Mary Olsen




