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  News Highlights 
 

LaKretz Science Building 
Provides New  

Hydrogeology Laboratories 
 
La Kretz Hall, a three-story, 65,000-square-
foot science complex was recently dedicated 
on the Cal State L.A. campus. The $42 
million building opened for classes in Fall 
2008. The complex serves instruction and 
research activities for Cal State L.A.’s 
programs in many scientific fields, including 
geology and hydrogeology. Two wet 
chemistry laboratories will be used by 
hydrogeology faculty members Dr. Barry 
Hibbs and Dr. Andre Ellis to carry out basic 
and applied hydrogeology research. The 
combined space dedicated to these 
hydrogeology faculty is about 1800 square 
feet. The wet chemistry laboratories will 
house a new ICP-OES, several ICs,  
UV/VIS spectrophotometers, and other 
analytical lab equipment. This facility will 
substantially bolster research capability in 
the Hydrogeology Program. 
 

 
 

LaKretz Hall – New Science Complex at CSULA 

 
New BS Option Offered in 
Environmental Geoscience 

The Department has added a Bachelor of 
Science option in Environmental Geoscience 
to its undergraduate program. This option 
reflects changes in the job market for 
students with a geologically oriented educa-  

tion. The Department estimates that 60 
percent of its graduates enter 
environmentally related careers after 
graduation. Accordingly, the Department 
decided to add this second BS degree option 
for undergraduate students seeking a 
stronger environmental orientation in their 
curriculum. The new option is similar to the 
existing B.S. degree in Geology, requiring 
core mathematics and science courses, and 
core geology courses such as geological 
mapping, mineralogy, sedimentology, and 
structural geology. Additional courses added 
to the core in Environmental Geoscience 
include environmental geochemistry, 
hydrogeology, and other applied 
environmental courses and preferred 
electives, such as engineering geology. 
Students enrolled under this degree option 
will receive a “BS Degree in Geological 
Sciences - Environmental Geoscience 
Option” and are fully eligible with respect to 
degree credentials to take the State of 
California PG, CHG, and CEG Exams. 
 
IRA Grant Provides Funding for 

Water Sustainability Course 
 
The southwestern United States faces 
unprecedented water availability problems.  
Competition for limited water resources, 
drought, and population growth combine to 
provide uncertainties on the availability of 
water. Future prosperity and economic 
growth are substantially intertwined with 
water availability.  
 
Through an internal IRA grant of $10,000 
from Cal-State LA to Dr. Barry Hibbs, a 
special topics course will be developed and 
offered to provide essential water resources 
sustainability information and critical 
thinking skills to Cal State LA students. The 
special topics course includes instructor and 
guest speaker lectures, student team research 
projects, and a 10 day field activity with 
stops and research presentations at pertinent 
sites. Field visits and student presentations 
will be made at Owens Valley, San Joaquin 
Valley, Colorado River Basin, Imperial 
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Valley, and Salt River Drainage Basin, 
Arizona. Topics will include analysis of 
rules regarding distribution of water; 
integration of groundwater basin 
management in regional water system 
management; and analysis of hydrological 
processes (precipitation distribution, surface 
runoff, groundwater recharge) and drought 
in the regional watersheds serving these 
water projects. Student team research 
projects will include developing a set of 
recommendations by interdisciplinary 
student research groups on how to address 
water sustainability and management issues 
in major watersheds and hydrologic basins 
throughout the southwestern United States.    
 

Externally Funded Grants 
Enable Hydrogeologic Research 

 
Several grants and contracts were awarded 
or were ongoing in the Hydrogeology 
Program at Cal-State Los Angeles from 
2007 to 2008.   
 
“Assessment of the Mediterranean Coast 
Network Water Quality Monitoring Protocol as 
implemented in the Santa Monica Mountains” 
($29,963), Awarded by US National Park 
Service (2008-2009)  (Barry Hibbs, Principal 
Investigator) 
  
“Rio Grande Salinity Project – Economic 
Component Review” ($7,915), Awarded by 
Texas A&M/US Army Corps of Engineers 
(2008-2009) (Barry Hibbs, Principal 
Investigator) 
 
“Discrimination Between State Project Water 
and Native Water in Santa Monica Mountains 
Streams and Creeks” ($7,500), Awarded by 
Western National Parks Association (2008-
2009) (Barry Hibbs, Principal Investigator) 
 
“Meshless Petrov-Galerkin Technology for 
Wide Scale Field Uses” ($104,755), Awarded by 
Consultants for Environmental Technologies 
and NSF (2006-2007) (Barry Hibbs, Principal 
Investigator) 
 
“Implementation of Freshwater Water Quality 
Monitoring Following a Draft Protocol 
Prepared for the Mediterranean Coast 

Network” ($17,995), Awarded by US National 
Park Service (2006-2007) (Barry Hibbs, 
Principal Investigator) 
 
“Water Quality Monitoring Protocol 
Preparation for the Mediterranean Coast 
Inventory & Monitoring Network – Phase II” 
($15,569), Awarded by US National Park 
Service (2005-2008) (Barry Hibbs, Principal 
Investigator) 
 
“Water Quality Monitoring Protocol 
Preparation for the Mediterranean Coast 
Inventory & Monitoring Network – Phase I” 
($20,856), Awarded by US National Park 
Service (2005-2007) (Barry Hibbs, Principal 
Investigator) 
 
“Comparing Multiple Methods for Removal of 
Selenium in San Diego Creek and Newport Bay 
Watershed” ($218,070) Awarded by Prop 13 
through the California State Water Resources 
Control Board (2004-2008) (Barry Hibbs, 
Principal Investigator) 
 
“Component V CEA-CREST, Hydrology of 
Aquifers and Riparian Areas in Arid Zones,” 
($560,347) Center for Environmental Analysis, 
Centers for Research Excellence in Science and 
Technology, NSF funding, (2003-2009) (Barry 
Hibbs, Sub-Project Principal Investigator)   

 
Dr. Richard Hurst Awarded 
Professor Emeritus Status 

 
Dr. Hurst retired from his full time position 
in the Department of Geological Sciences at 
the end of Calendar Year 2006 and began 
teaching in the Faculty Early Retirement 
Program in 2007. He was awarded Professor 
Emeritus status in the spring of 2007. Since 
1978, Dr. Hurst has taught environmental 
geochemistry courses, special topics 
courses, and general geology classes at 
CSULA. His research interests led him to 
develop and refine lead isotope techniques 
for estimating contributions from local 
urban lead, leaded gasoline, and leaded paint 
to dust in homes in major urban areas.   
 
Dr. Hurst remains professionally active. He 
continues to work on his text, Forensic 
Isotope Geochemistry (Elsevier Publishers), 
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which is expected to be completed this year. 
He also taught three workshops in forensic 
geochemistry (Dallas, TX; San Francisco, 
CA; Tacoma, WA) for the non-profit group, 
Northwest Environmental Training Center 
based in Seattle, WA.  Dr. Hurst has served 
and continues to serve as an expert witness 
in litigation involving human lead exposure 
as a result of this research, especially with 
regard to the impact of historic leaded paint 
usage. He will continue to teach classes on a 
part time basis at CSULA.  
 

 
 

Dr. Richard Hurst – Professor Emeritus 

 
Dr. Barry Hibbs Organizes 

Theme Issue of the   
Journal “Ground Water” 

 
Dr. Barry Hibbs organized and served as the 
guest editor of the May - June 2008 theme 
issue of the journal Ground Water, arguably 
the most prestigious journal in the ground 
water profession. The theme issue covers 
ground water topics in arid zones. In his 
duties as guest editor, Dr. Hibbs requested 
relevant papers from experts in the field, 
collected and cataloged papers, had all 
papers reviewed by hydrogeology peers, and 
accepted papers meeting peer review 
standards.  In all, 15 papers were published 
covering a variety of ground water topics in 
arid zones. Dr. Hibbs wrote the forward to 
the theme issue and is second author on one 
of the theme issue’s research papers.      

 
 

Barry Hibbs (left) has worked on arid zone 
hydrology issues for over 20 years. Here he 
samples a municipal  well in Ciudad Juarez with 
students and colleagues from Mexico.   
 

Dr. Andre Ellis, New 
Hydrogeology Faculty Member 

 
Dr. Andre Ellis will join the Department of 
Geological Sciences at California State 
University, Los Angeles in the Fall of 2009 
as Assistant Professor of Hydrogeology. A 
nationwide search to fill the position began 
in late 2008. After reviewing over 35 
applications, the search committee selected 
Dr. Ellis as the finalist for the position.   
 
Dr. Ellis received a B.S. degree from the 
University of Bombay, Mumbai, India and 
M.S. in Applied Geology from the Indian 
Institute of Technology, Mumbai. In 2003 
he received his Ph.D. from the University of 
Illinois at Urbana Champaign, followed 
thereafter by a two year post doctoral 
fellowship at Northwestern University, 
Illinois. Prior to joining the faculty at 
CSULA, Dr. Ellis served for four years as 
Assistant Professor of Hydrogeology at the 
University of Texas at El Paso. He joins 
CSULA with credit granted towards tenure. 
Dr. Ellis’ teaching experience includes 
courses in hydrogeology, isotope 
geochemistry and global environment–water 
and geochemical cycles. His research 
interests include isotope hydrology, 
contaminant transport, groundwater flow 
and long-term carbon cycle studies in 
watersheds.  His research portfolio includes 
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a first author paper in the journal Science, 
and many other journal publications.  
 

 
 

Dr. Andre Ellis – New Faculty Member 
 

Water Quality Collaboration 
with US National Park Service 

 
The Hydrogeology Program at CSULA has 
developed a long term contract with the US 
National Park Service (NPS) to carry out 
water quality monitoring in the Santa 
Monica Mountains National Recreation 
Area and at Cabrillo National Monument.  
The annual funding of about $53,000 is 
authorized and facilitated through the 
California Cooperative Ecosystems Studies 
Unit (CESU) Agreement. The project 
focuses on long term assessment of water 
quality in Southern California National Park 
Areas. The work determines how public 
access to Federal Park lands may impact 
water quality, allowing NPS to implement 
policy to protect natural resources should 
anthropogenic impacts develop. Dr. Barry 
Hibbs is the principal investigator on the 
NPS contracts. To date, these contracts have  
exceeded $200,000. 
 
The contract work with National Park 
Services has generated new information that 
has led to new research initiatives by 
Hydrogeology Program scientists and 
students involving a broader array of 
research questions. New selenium and 
uranium data developed through this project 
are being worked into proposals that are 

being headed up by CSULA and its partners.   
Two hydrogeology graduate students are 
now working on projects in the Santa 
Monica Mountains that are being funded by 
supplemental money developed as a direct 
consequence of the CESU agreement with 
NPS. One hydrology graduate student has 
permanent half time funding for laboratory 
support work through the NPS-CESU 
funding. Technical relationships have also 
been developed with local cities, water 
districts, and non-profit groups within and 
near the National Park areas.      
 

Student News 
 

Robert Bean Scholarship 
Supports Student Research 

 
The Robert Bean Scholarship is awarded 
each year to selected hydrogeology students. 
Criteria for selection of the recipient of the 
award include scholastic achievement, 
research productivity, departmental and 
community service, and contributions to the 
hydrogeology profession. The award also 
recognizes the contributions made by Robert 
Bean, the founder of the hydrogeology 
program at CSULA.   
     

Robert Bean Scholarship  
Award Winners, 2000 - 2008 

 
Student               Year       Degree Status 
 
Monica Lee       2000           MS, 2001 
Cherylee Sevilla       2001           MS, 2003 
Joyce Wang       2002              MS, 2003 
Mylene Guron       2003           MS, 2007 
Sheila Morrisey*        2004           MS, 2005 
Mercedes Merino*     2004              MS, 2006 
Mercedes Merino       2005              MS, 2006 
Rachel Andrus       2007  MS, 2008 
Nasrin Erdelyi       2008  Enrolled 
  
*co-winners in 2004, no award in 2006 
 
Recent recipients of the Robert Bean 
Scholarship are listed above.          
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Hydrogeology Certificate of 
Merit Awarded to Mat Kelliher 

(2007) and Rachel Andrus (2008) 
   
Mathew Kelliher is the recipient of 
CSULA’s  Hydrogeology Certificate of 
Merit for 2007.  Mat earned his Bachelor of 
Science degree in Geological Sciences from 
the University of California at Santa Barbara 
in 1991. He has 16 years of professional 
experience including 11 years as a geologist/ 
hydrogeologist in the environmental 
consulting business at firms including 
Dames & Moore, URS Corporation, Environ 
International and GeoSyntec Consultants.  
Mat has spent the last 5 years at his current 
position as a Hydrogeologist at the Water 
Replenishment District of Southern 
California. He is a California certified  
hydrogeologist and professional geologist.   
 

 
 
Mat Kelliher is the recipient of CSULA’s 2007 
Hydrogeology Certificate of Merit Award 
 
Mat earned his Master of Science degree in 
Hydrogeology from CSULA in 2006; his 
research focused on the use of isotopes and 
groundwater chemistry to assess sources and 
evolution of spring water in the vicinity of 
the Dos Palmas Oasis near the Salton Sea in 
southeastern California. Mat’s research was 
presented at the 2007 and 2008 “Summit” 
meetings of the National Ground Water 
Association and at the 2008 annual meeting 
of the American Geophysical Union.   

Rachel Andrus is the recipient of CSULA’s  
Hydrogeology Certificate of Merit for 2008.   
Rachel’s thesis research explored the link 
between nitrate and selenium using stable 
isotopes and trace element geochemistry in a 
stream/aquifer system in Irvine, California. 
In addition to receiving the Bean-Weber 
scholarship in 2007, Rachel also earned 
several awards for presentations given at 
conferences such as the American Academy 
of Sciences Environmental Science and 
Technology Conference (2006), the 
Groundwater Resources Association of 
California Symposium (2007), and the 
Southern California Academy of Sciences 
Annual Meeting (2008).  
 

 
 
Rachel Andrus is the recipient of CSULA’s 2008 
Hydrogeology Certificate of Merit Award 
 
Rachel has authored or co-authored 
numerous publications and abstracts, 
including abstracts for the 2008 annual 
meetings of the National Ground Water 
Association and American Geophysical 
Union, as well as several chapters of a 
technical contract report prepared for the 
Santa Ana Regional Water Quality Control 
Board. Her portfolio includes a perfect 4.0 
grade point average in her graduate 
coursework. Rachel earned a B.A. in Latin 
American Studies from the University of 
Texas at Austin in 2003 before discovering 
her passion for geology and hydrology when 
she returned to school the following year.  
She completed her M.S. in Hydrogeology in 
2008 at CSULA and is currently employed 
as a hydrogeologist by Gsi/Water.  
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Richard Vogl (2007) and 
Richard Viergutz (2008) 
Receive Hydrogeology  

Alumni Honors 
 

The Hydrogeology Alumni Award 
recognizes outstanding achievement 
graduates have made in the field of 
hydrogeology. Departmental faculty at 
CSULA nominates the prospective 
recipients, and after reviewing the 
credentials and achievements of each 
nominee, a winner is chosen each year. 
 
Richard Vogl is the recipient of CSULA’s 
Hydrogeology Alumni Award for 2007.  
Richard began his academic career at 
Cypress Junior College, earning his A.S. in 
1984.  At CSULA, he finished both his B.S. 
and M.S. in Geological Sciences in 1987 
and 1990, respectively.  Richard’s thesis was 
on the “Measurement of True Hydrocarbon 
Thickness Using Borehole Data Versus 
Monitoring Wells.” Through UCI Extension, 
he completed his Certificate in 
Environmental Site Assessment and 
Remediation in 1993.   
 
Richard began his environmental consulting 
career at Engineering Enterprises, where he 
first met his wife. He finds the most 
rewarding aspect of environmental 
consulting to be solving a problem from the 
beginning at assessment to the end at 
closure, a process that may take 3 to 10 
years.  In 2001, Richard started his own 
environmental consulting firm, 
Geohydrologic Consultants, Inc. (GHC,) 
which is based in Huntington Beach.  It 
offers Phase I and Phase II site assessments, 
soil and groundwater remediation, 
geotechnical investigations, litigation 
support and expert witness service.  GHC 
specializes in dealing with chemicals of 
concern such as petroleum hydrocarbons 
and heavy metals. Richard is both the 
company’s President and Principal 
Hydrogeologist. The accomplishment of 
which he is most proud is one of his earlier 

projects, a comprehensive, large-scale 
assessment of pollutants in Salton Sea water 
and sediments, the first study of its kind. 
 

 
 
Richard Vogl is the recipient of CSULA's 2007 
Alumni Honor Award 
 
Richard is an avid speaker on hydrocarbon 
remediation.  At recent annual AEHS 
meetings in San Diego, he spoke on the 
Treatment of MTBE and TBA in the Stadium 
Conglomerate (2009,) the Time Limited 
Treatment of TBA (2008) and The Use of 
Ozone Sparging as the Final Sequenced 
Remedial Measure for MTBE and TBA 
(2007.)  Additional presentations were 
Elements of LUFT Remedial Design 
(California United Program Annual Training 
Conference 2009,) Treatment of TBA at 
Garden Grove Service Stations (World 
Congress on Ozone and Ultraviolet 
Technologies 2007) and Treatment of TBA 
at Two Garden Grove Sites (West Coast 
Conference on Contaminated Soils, 
Sediments and Water 2006.)  
 
Richard is a California certified engineering 
geologist, hydrogeologist, and professional 
geologist. He is also a registered geologist in 
Arizona and Oregon. In his spare time, 
Richard enjoys fishing and hunting.   
 
Richard “Rick” Viergutz is the recipient of 
CSULA’s Hydrogeology Alumni Award for 
2008. Rick completed his master’s degree at 
CSULA in 2006. His thesis was on the 
“Discharge of sewage polluted groundwater 
into Malibu Creek and Lagoon resulting 
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from groundwater - surface water 
interactions.”  Rick earned his B.S. in 
Geology in 1994 at California State 
University, Chico. He is a California 
licensed professional geologist and a 
California licensed engineering geologist. 
 
Rick’s career in geology began at the 
California Regional Water Quality Control 
Board.  He worked there for about 7 years in 
which he did field work conducting 
groundwater studies and learned the state’s 
water quality regulations. He later worked 
for about 7 more years for the City of Los 
Angeles as an engineering geologist. He did 
field work and wrote geotechnical reports 
regarding tunnels, landslides and civil 
works.      
 

 
 
Rick Viergutz is the recipient of CSULA's 2008 
Alumni Honor Award 
 
Rick has a combination of groundwater and 
geotechnical experience and uses both in his 
current joint position as the Groundwater 
Manager for the Ventura County Watershed 
Protection District and the Groundwater 
Manager for the Fox Canyon Groundwater 
Management Agency (FCGMA). Serving 
two agencies, Rick takes on a variety of 
tasks and supervises a staff of 5. 
 
At the Water Protection District, Rick is 
responsible for collection of water quality 
data, groundwater elevation data, annual 
reports on groundwater conditions, etc. At 

FCGMA, he deals with groundwater supply 
issues, collection of groundwater extraction 
data, fee collection, increasing efficiency of 
groundwater use, and annual reports. Rick 
recently wrote a guest article for the Ventura 
County Star, “Eye on the Environment: 
Groundwater an important resource for 
Ventura County,” which was published on 
August 2, 2009. He resides in Santa Clarita 
with his wife and two children. For leisure, 
Rick enjoys spending time with his family, 
volunteering with a local church, being a 
Den Leader with Cub Scouts, and hunting in 
his spare time.  
 
Our alumni awardees have made significant 
impacts in the hydrogeology profession.  
Congratulations to Richard and Rick! 
    

Hydrogeology MS Titles 
2007 - 2008 

 
Graduate students may complete either a 
traditional MS thesis with associated written 
and oral defense, or they may choose a 
comprehensive exam option that includes a 
half day examination on formal hydrology 
and geology coursework, combined with a 
smaller scale research project and written 
and oral defense of the small research 
project.  Several MS degrees were awarded 
in Hydrogeology in 2007 and 2008. 
 
Shelly Shaul, Stratification and  mixing 
dynamics of the Upper Newport Bay, Orange 
County, California, Master’s thesis, California 
State University, Los Angeles, completion 
December 2008: Thesis Advisor, Dr. Barry 
Hibbs 
Maryam Taiedi, Selenium and water quality 
patterns at the estuarine interface of San Diego 
Creek, Orange County, California 
(comprehensive exam and research project), 
California State University, Los Angeles, 
completion December 2008:  Research Project 
Advisor, Dr. Barry Hibbs 
Rachel Andrus, Variable distribution of 
selenium and arsenic in the San Diego Creek 
Watershed, Orange County, California, Master’s 
thesis, California State University, Los Angeles, 
completion date June 2008: Thesis Advisor, Dr. 
Barry Hibbs 
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Gary Duby, Analysis of surface and ground 
waters of Peters Canyon Wash and San Diego 
Creek in the San Diego Creek Watershed, 
Orange County, California,  Master’s project 
(comprehensive exam and research project), 
California State University, Los Angeles, 
completion May 2007: Research Project 
Advisor, Dr. Barry Hibbs 
Morton  Price, Recharge and water quality of 
Baldwin Lake at the Los Angeles County 
Arboretum & Botanic Garden, Arcadia, 
California, Master’s project  (comprehensive 
exam and research project), California State 
University, Los Angeles, completion May 2007: 
Research Project Advisor, Dr. Barry Hibbs 
Angela Ortega, Interpretation of geochemical 
groundwater data collected from mud volcanoes, 
Imperial Valley, California,   Master’s project 
(comprehensive exam and research project),  
California State University, Los Angeles, 
completion May 2007:  Research Project 
Advisor, Dr. Barry Hibbs 

 
Hydrogeology M.S. Students 

in Geological Sciences 
2007 - 2008 

 
Several students from a variety of campuses 
were enrolled in the Hydrogeology MS 
Program at CSULA from 2007 to 2008: 
 
Rachel Andrus, Univ. of Texas, Austin* 
Jason Brown, CSULA* 
Angela Dickeson, CSU-Monterrey Bay* 
Gary Duby, CSULA* 
Caitlin Dwyer, UC-Davis* 
Nasrin Erdelyi CSU-San Francisco* 
Wynee Hu, USC* 
Henry Jones, UC-Riverside* 
Don Kellar, Univ. Michigan-Flint* 
Chris Lewis, UC-Santa Barbara* 
Alejandra Lopez, CSULA* 
Kazumi Nakamura, USC* 
Angela Ortega, CSU-Fullerton* 
Morty Price, CSU-Pomona* 
Shelly Shaul, Cal Poly San Luis Obispo* 
Maryam Taiedi, Azad University-Tehran* 
Amy Tang, UC-Riverside* 
Luz Vargas, CSULA* 
Pansy Yuen, CSU-Fullerton* 
 
*indicates undergraduate institution 

Salt River & Verde 
Valley Field Trip  

 
By Jason Brown  
M.S. Candidate 

 
During the Fall 2008 quarter, the graduate 
Water Quality Seminar class, under the 
instruction of Dr. Barry Hibbs, covered the 
past and present history of major river 
basins of central Arizona, including the Salt 
River and Verde River basins. The four day 
field trip described in this note was one of 
the highlights of the class.  
 
The length of the Verde River is 170 miles 
with a mean flow rate of 1,120 ft3 per 
second. It flows through private, state and 
tribal areas, including US Forest Service 
lands and parks. Its primary population areas 
compete for available water supply. 
 
In the beginning of the 20th century, early 
settlers of Phoenix were forced to depend on 
the flow of the Salt River to sustain 
agricultural activities. This was a 
challenging task, given the harsh desert 
landscape and conditions in the area. At the 
time, existing water supplies were 
inadequate to support expected growth and 
development. The National Reclamation 
Act, signed by Theodore Roosevelt in 1902, 
established the Salt River Project (SRP) to 
augment and increase available water 
supplies. It is the nation’s third largest 
public power utility and a large water 
supplier in Arizona. 
 
Because of the increasing population and 
developing agriculture in central Arizona, 
the SRP built reservoirs for water storage. 
Upon completion of four dams on the Salt 
River, the SRP began work on the Verde 
River. The expansion to the Verde River 
resulted in the construction of Bartlett Dam, 
which was completed in 1939. It was 
constructed for municipal and agricultural 
water storage and flood control. The Verde 
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River flows through the cities of Clarkdale, 
Cottonwood and Camp Verde. It is an 
important tributary to the Salt River. 
Recently there has been litigation over water 
supplies in the Verde River Watershed. The 
Verde River is the main water supply for 
these cities, and because of increased 
population in these and other cities and 
agricultural systems downstream, there is 
much competition for water resources. 
These areas are affected by drought, so there 
are diminished flows in the river.  
Ecological habitats in these riverine systems 
are also impacted. 
 
The first stop during our field trip was at 
Roosevelt Lake & Dam (Photo 1). 
Completed in 1911, Roosevelt Dam 
distributes Salt River’s water to irrigation 
districts and cities. 
 

 
 
Photo 1: Tonto National Forest. The view, as 
seen from the Tonto dwellings, shows the arid 
region, as well as Roosevelt Lake, a large 
reservoir established by the Roosevelt Dam. 
 
Southwest of the Roosevelt Lake is Tonto 
National Monument. There is much history 
at the Tonto National Monument dating 
back to the year 750, when Native 
American’s from the lower Gila and Salt 
River valleys built pit house villages and 
cliff dwellings in Tonto Basin (Photo 2). In 
the 1100s the Salado Indian populations in 
the area reached their social and economic 
peak. However drought, in addition to the 
rising population, pushed water availability 
to critically low levels. Two hundred years 
later, the climate in the Tonto region was 

again favorable. Adequate precipitation  
increased crop production and plant and 
animal life flourished. In 1330 the region 
had become arid again, and this had a 
negative impact on Salado Indian 
populations. A catastrophic flood destroyed 
lowland farms and villages, and many of the 
100-year old irrigation canals and other 
critical infrastructure were destroyed. 
Subsequently, the pit house and cliff 
dwellings were abandoned around 1400. 
 

 
 
Photo 2: Tonto National Monument at Tonto 
Basin. These dwellings, occupied by the Salado 
Indians, were abandoned sometime between 
1400-1450. Internal strife, farmland salinization 
and changing climate conditions are factors 
contributing  to the abandonment.  
 
Continuing on our journey, we visited Tonto 
Natural Bridge State Park, located northwest 
of Payson, AZ (Photo 3). The highlight of 
this stop is Tonto Natural Bridge, believed 
to be the largest travertine bridge in the 
world. There are many sequences of 
geologic events that led to the formation of 
the natural travertine bridge. First, a rhyolite 
unit was covered by a sandstone formation. 
After the sandstone was metamorphosed to 
quartzite, a shallow sea deposited layers of 
limestone on top of the quartzite unit. 
Volcanic activity created a basalt cap above 
the limestone. Later, a stream began to carve 
through these geologic formations and a 
canyon was formed. 
 
Karst springs began to flow out of the 
limestone into the canyon, forming 
travertine, an evaporative deposit consisting 
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of calcium carbonate. With time, a 100 foot 
thick layer of travertine formed on the 
canyon’s floor. The bridge was formed after 
Pine Creek cut through the travertine layer. 
 

 
 
Photo 3: Tonto Natural Bridge. The Pine Creek 
cut through the travertine and created the Tonto 
Bridge. There were little waterfalls largely due 
to the continual spring flow from limestone. 
Springs continue to seep and flow, creating a 
waterfall effect.  
 
The next stop on our journey was  
“Montezuma’s Well” – a karst sinkhole 
(Photo 4). With dimensions of 368 ft across, 
55 ft deep and an elevation of 3,618 ft, this 
sinkhole empties into Beaver Creek, which 
is a tributary to the Verde River. Variable 
climatic conditions and drought may have 
been the cause of the appearance and 
vanishing of the Hohokam and Sinagua 
Indians. Both of these tribes used the 
sinkhole’s waters to irrigate their crops.  
 
The formation of Montezuma’s Well goes 
back two million years. Karstification of a 
terrestrial limestone lake deposit created 
underground streams. As a result, the 
composition of the limestone deposit 
weakened. Eleven thousand years ago, the 
sinkhole was formed when the weight of an 
overlying limestone forced the brittle roof of 
an underlying limestone cavern to collapse. 
Subsequent erosion formed an outlet in a 
side cave. Today, water flows from the 
sinkhole through a swallet into Beaver 
Creek. It takes about seven minutes for the 

water to flow through the swallet and out to 
the creek.  
 
Carbon dioxide (CO2) plays a significant 
role in the ecology of Montezuma’s Well. It 
is released as a dissolved gas into the water 
of Montezuma’s Well. This is accomplished 
when water enters the sinkhole through 
bottom vents underlying the well. The water 
has high levels of CO2 and only a few 
aquatic animals can survive the toxicity of 
the gas. These organisms include leeches, 
water scorpions, miniscule amphipods, 
muskrats, turtles, and wintering waterfowl.   
 

 
 
Photo 4: Montezuma’s Well. Water from the 
well flows through cracks in the limestone, 
called a swallet, traveling underground (~150 
ft). The Hohokam and Sinagua farmers would 
channel the water to their crops. 
 
Oak Creek is another tributary of the Verde 
River. It is one of the few perennial streams 
in this high desert region of north-central 
Arizona. Oak Creek is largely responsible 
for the carving of the very scenic Oak Creek 
Canyon (Photo 5).  
 
The four day trip to Arizona’s Salt River and 
Verde River watersheds provided insight on 
the past and present water issues in central 
Arizona. The trip gave a comprehensive 
look at the dependency of Arizona on water 
from these two river systems. Other topics 
included the competition for water between 
the local towns, and the larger cities and 
irrigation districts downstream.  
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Photo 5: Oak Creek at Oak Creek Canyon. The creek 
meanders past towns of Page Springs and Cornville, 
reaching confluence with the Verde River, which is six 
miles southeast of Cottonwood. 

�
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Student and Faculty 
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Published Articles  
 
(CSULA students underlined and boldface, 
faculty boldface) 
 
Hibbs, B.,2008, Forward, Groundwater in arid 
zones: Introduction to theme issue of ground 
water journal by theme issue guest editor B. 
Hibbs, Ground Water Journal, v. 43, no.3, p. 
345-348. 
 
Hutchison, B., and Hibbs, B., 2008, 
Groundwater budget and isotopic analysis of 
cross formational flow in an arid basin: Ground 
Water Journal, v. 46, no.3, p. 384-395. 
 
Eastoe, C., Hibbs, B., Granados, A., Hogan, J., 
Hawley, J., and Hutchison, 2008, Isotopes in the 
Hueco Bolson aquifer, Texas (USA) and 
Chihuahua (Mexico) – local and general 
implications for recharge sources in alluvial 
basins, Hydrogeology Journal, v.16, no2, p. 737-
747. 
 
Druhan, J.L., Hogan, J.F., Eastoe, C.J., Hibbs, 
B.J., and Hutchison, W., 2008, Hydrogeologic 

controls on groundwater recharge and 
salinization, a geochemical analysis of the 
northern Hueco Bolson aquifer: Hydrogeology 
Journal, v.16, no 4, p. 281-296. 
 
Hibbs, B.J., and Merino, M ., 2007, Discovering 
a geologic salinity source in the Rio Grande 
Aquifer: Southwest Hydrology, v. 6, no. 4, p. 20-
21, 33. 
 
Andrus, R., B. Hibbs, A. Ellis, 2007, Isotopic 
data reveal historic and present-day redox 
controls on selenium distribution and 
mobilization. in Starett, S., Hong, J.,Wilcock, R., 
Qilin, L., Carson, J., and Arnold, A., eds., 
Environmental Science and Technology, v.1, 
American Sciences Press, Houston, TX, p. 255-
260. 
 

Articles in Press as  
of December 2008 
 
Hibbs, B., Merino, M., Andrus, R., Hu, W., 
and Doro-on, A., in press, Groundwater 
baseflow sourced from Miocene rocks and 
residuals carries elevated selenium into southern 
California streams: in Starrett, S., ed., Great 
Rivers, American Society of Civil Engineers, 
Reston, VA.  
 
Hu, W., Hibbs, B., and Bugarin, R., in press, 
Characterizing water inputs to catchments in the 
Santa Monica Mountains with oxygen and 
hydrogen isotopes: in Starrett, S., ed., Great 
Rivers, American Society of Civil Engineers, 
Reston, VA.  
 
Andrus, R., Hibbs, B., and Ellis, A., in press, 
Human  impact on the mobilization of a 
naturally-occurring source of selenium in an 
urbanizing catchment: in Starrett, S., ed., Great 
Rivers, American Society of Civil Engineers, 
Reston, VA.  
 

Abstracts Published at 
Professional Meetings       
 
Hibbs, B., Hutchison, B., and Eastoe, C., 2008, 
Induced infiltration from the Rio Grande 
replenishes the Hueco Bolson aquifer – but will 
it last?  2008 NGWA International Conference 
on Nonrenewable Ground Water Resources, Abs. 
with programs, no pagination. 



 13 

 
Hibbs, B., Kelliher, M ., and Andrus, R., 2008, 
Fate of Dos Palmas Preserve and vicinity due to 
lining of irrigation canals, Salton Trough, 
California: 2008 NGWA International 
Conference on Nonrenewable Ground Water 
Resources, Abs. with programs, no pagination. 
 
Hu, W., Hibbs, B., and Bugarin, R., 2008, 
Characterizing water inputs to catchments in the 
Santa Monica Mountains with del O18 and delD: 
UNESCO International Conference on Water 
Scaricity, Global Changes, and Groundwater 
Management Responses, Abs. with programs, p. 
92. 
 
Andrus, R. and Hibbs, B. 2008, Mobility of 
Selenium and nitrate along a shallow 
groundwater flowpath: 2008 Southern California 
Academy of Sciences Annual Meeting, Abs. 
with programs, p. 55. 
 
Shaul, S., R. Andrus, R. Aguirre-Robertson, 
and B. Hibbs, 2008, Selenium stratification and 
mixing dynamics of Upper Newport Bay, 
California:  2008 Southern California Academy 
of Sciences Annual Meeting, Abs. with 
programs, p. 45. 
 
Hibbs, B., and Andrus, R., 2007, Groundwater 
flowpath analysis and arsenic and selenium 
trends beneath a drained marsh: 2007 Fall 
Meeting of the American Geophysical Union, 
San Francisco, Abs. with programs, p. H13L-04. 
 
Aguirre-Robertson, R., Kelliher, M ., Andrus, 
R., and Hibbs, B. 2007, Sources of spring waters 
in  Coachella and Imperial Valleys: SCCUR 07, 
Southern California Conference on 
Undergraduate Research, Abs. With Programs, 
p.47-48. 
 
Aguirre-Robertson, R., Hibbs, B, Kelliher, 
M., and Andrus, R., 2007, Examining sources 
of water in springs, wetlands, and oases in 
Coachella Valley: 2007 Fall Meeting of the 
American Geophysical Union, San Francisco, 
Abs. with programs, p. H11C-0671. 
 
Andrus, R., Hibbs, B., and Ellis, A., 2007, 
Stable isotopes of selenium and common 
elements (N, O, S) reveal redox controls on the 
mobility of a naturally occurring source of 
selenium: 2007 Fall Meeting of the American 
Geophysical Union, San Francisco, Abs. with 
programs, p. H13C-0514 

 
Andrus, R., M. Merino, A. Lopez, and Hibbs, 
B. 2007, Selenium isotopes: a viable tracer for 
geologic processes?, 2007 Groundwater 
Resources Association of California Symposium 
on Application of Isotope Tools to Groundwater 
Studies, Abs. with programs, no pagination. 
 
Hibbs, B., Andrus, R., Zhou, G., and Jung, H., 
2007, New models on origin and solubility of 
selenium in southern California streams and 
associated aquifers: Third International 
Conference on Environmental Science and 
Technology, American Academy of Sciences, 
Abs. with programs, p. 3. 
 
Andrus, R., Hibbs, B., and Ellis, A., 2007, 
Isotopic data reveal historic and present-day 
redox controls on selenium distribution and 
mobilization: Third International Conference on 
Environmental Science and Technology, 
American Academy of Sciences, Abs. with 
programs, p. 67. 
 
Hibbs, B., Hutchison, B., Eastoe, C., and 
Granados, A., 2007, Natural and induced 
transboundary ground water flow, Hueco Bolson 
aquifer, El Paso/Juarez area: 2007 Ground Water 
Summit of NGWA, Abs. with programs, p.95. 
 
Hibbs, B.,and Merino, M ., 2007, New data on 
predevelopment recharge of the Rio Grande 
aquifer, rural area, El Paso County, Texas: 2007 
Ground Water Summit of NGWA, Abs. with 
programs, p.118. 
 
Kelliher, M ., and Hibbs, B., 2007, Sources and 
evolution of water at Dos Palmas Preserve and 
vicinity, Salton Sea, California: 2007 Ground 
Water Summit of NGWA, Abs. with programs, 
p.76. 
 
Hibbs, B., 2007, A geologic source of salinity in 
the Rio Grande and Rio Grande aquifer, El Paso-
Juarez Valley, 2007 Rio Grande Project Salinity 
Management Workshop, Abs. with programs, no 
pagination. 
 
Eastoe, C., Dadakis, J., Hibbs, B., Hogan, J., 
Granados, A., and Druhan, J., 2007, Salinization 
of surface water and groundwater, Hueco Bolson 
and Mesilla Valley, New Mexico, Texas, and 
Chihuahua, Sources of sulfate indicated by stable 
O, H and S Isotopes: 2007 Rio Grande Project 
Salinity Management Workshop, Abs. with 
programs, no pagination. 
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Technical Contract Reports 
 

Hibbs, B. 2008. Introduction and Methodology: 
Selenium, Nitrate, and Other Constituents in San 
Diego Creek and Newport Bay Watersheds; in 
Selenium, Nitrate, and Other Constituents in San 
Diego Creek and Newport Bay Watersheds, 2004 
- 2008: California State University, Los Angeles. 
Contract report prepared for the Santa Ana 
Regional Water Quality Control Board, 25 p. 
 
Hibbs, B., Merino, M., and Andrus, R. 2008. 
Sources and Distribution of Selenium and 
Arsenic in Shallow Groundwater: San Diego 
Creek Watershed; in Selenium, Nitrate, and 
Other Constituents in San Diego Creek and 
Newport Bay Watersheds, 2004 - 2008: 
California State University, Los Angeles.  
Contract report prepared for the Santa Ana 
Regional Water Quality Control Board, 173 p. 
 
Andrus, R., Hibbs, B., and Lopez, A. 2008. 
Time Series Analysis of Groundwater Chemistry 
in San Diego Creek Watershed: With a Section 
on Newly Installed Urban Storm Drains; in 
Selenium, Nitrate, and Other Constituents in San 
Diego Creek and Newport Bay Watersheds, 2004 
- 2008: California State University, Los Angeles.  
Contract report prepared for the Santa Ana 
Regional Water Quality Control Board, 76 p. 
 
Hibbs, B., Sevilla, C., and Andrus, R. 2008. 
Time Series Analysis of Nitrate and Selenium in 
Downstream Sedimentation Basins: San Diego 
Creek; in Selenium, Nitrate, and Other 
Constituents in San Diego Creek and Newport 
Bay Watersheds, 2004 - 2008: California State 
University, Los Angeles. Contract report 
prepared for the Santa Ana Regional Water 
Quality Control Board, 119 p. 
 
Shaul, S., Andrus, R., and Hibbs, B. 2008. 
Time Series Analysis of Nitrate and Selenium in 
Upper Newport Bay; in Selenium, Nitrate, and 
Other Constituents in San Diego Creek and 
Newport Bay Watersheds, 2004 - 2008: 
California State University, Los Angeles.  
Contract report prepared for the Santa Ana 
Regional Water Quality Control Board, 71 p. 
  
Andrus, R., and Hibbs, B. 2008. Nitrate and 
Selenium in Ephemeral Flows in Upstream 
Sediment Basins: San Diego Creek Watershed; 
in Selenium, Nitrate, and Other Constituents in 
San Diego Creek and Newport Bay Watersheds, 

2004-2008: California State University, Los 
Angeles. Contract report prepared for the Santa 
Ana Regional Water Quality Control Board, 26p. 
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Photo Album 
 

 
Students investigate and sample recycled return 
flow to Arroyo Seco; in Geology 487 - 
Watershed Analysis (photo credit, Henry Jones) 

 

 
Students sample Arroyo Seco above Devil’s Gate 
Dam; in Geology 487 - Watershed Analysis 
(photo credit, Henry Jones) 
 

Club members follow a path in the Mecca Hills 
during a Hydrogeology Club field trip (photo 
credit, Angela Dickeson) 

 

Photo Album 
 

 
Graduate students sample a shallow piezometer 
at Soda Lake Playa; in Geology 561 – Vadose 
Zone Hydrogeology (photo credit, Henry Jones) 
 

 
Graduate students sample MC Spring at Desert 
Studies Center; in Geology 561 – Vadose Zone 
Hydrogeology (photo credit, Henry Jones) 
 

 
Faculty and students investigate an abandoned 
water well; in Geology 561 – Vadose Zone 
Hydrogeology (photo credit, Henry Jones) 
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Photo Album 
 

 
Graduate students learn about sampling 
equipment and meters; in Geology 561 – Vadose 
Zone Hydrogeology (photo credit, Henry Jones) 
 

 
View of Soda Lake Playa and vegetation at 
Desert Studies Center, photo taken on top of 
Limestone Hill (photo credit, Henry Jones) 

 

Students use differential leveling to determine 
water table elevation; in Geology 561 – Vadose 
Zone Hydrogeology (photo credit, Henry Jones) 

 

Photo Album 
 

 
Graduate students investigate the interior of 
Soda Lake Playa; in Geology 561 – Vadose Zone 
Hydrogeology (photo credit, Henry Jones) 
 

 
Faculty and students learn about vertical 
electrical soundings; in Geology 561 – Vadose 
Zone Hydrogeology (photo credit, Henry Jones 

 

Graduate students operate the electrical 
resistivity meter; in Geology 561 – Vadose Zone 
Hydrogeology (photo credit, Henry Jones) 
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Photo Album 
 

 
Scenic view of Roosevelt Lake and Sonoran 
Desert geology; from Geology 563 – Water 
Quality Seminar (photo credit, Luz Vargas) 
 

 
Watson Lake near Prescott, Arizona; from 
Geology 560 – Advanced Hydrogeology (photo 
credit, Angela Dickeson) 

 

 
Natural travertine bridge near Payson, Arizona; 
from Geology 560 – Advanced Hydrogeology 
(photo credit, Angela Dickeson) 

 

Photo Album 
 

 
Club members investigate desert oases at Anza 
Borrego State Park during a Hydrogeology Club 
field trip (photo credit, Angela Dickeson) 

 

 
Mud volcano builds up by continuous gas driven 
eruptions near the shores of the Salton Sea 
(photo credit, Mat Kelliher) 

 

 
“Ship Rock” and surrounding forests near 
Sedona, Arizona; from Geology 560 – Advanced 
Hydrogeology (photo credit, Angela Dickeson) 
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Photo Album 
 

 
Montezuma Castle, a Sinagua Native American 
dwelling; from Geology 560 – Advanced 
Hydrogeology (photo credit, Angela Dickeson) 

 

 
Native American cliff dwelling dates from AD 
1200 to 1300; from Geology 560 – Advanced 
Hydrogeology (photo credit, Angela Dickeson) 

 

 
Beaver Creek flows past a red sandstone 
outcrop; from Geology 560 – Advanced 
Hydrogeology (photo credit, Angela Dickeson)  

 

Photo Album 
 

 
Tractor provides power to irrigation well in the 
Arizona Desert; from Geology 560 – Advanced 
Hydrogeology (photo credit, Angela Dickeson) 

 

 
Painted Rock Petroglyphs in Arizona feature 
Hohokam Art; from Geology 560 – Advanced 
Hydrogeology (photo credit, Angela Dickeson)  

 

 
Pioneer cemetery in south-central Arizona; from 
Geology 560 – Advanced Hydrogeology (photo 
credit, Angela Dickeson)  
 


