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News Highlights

Environmental Soils Testing

Laboratory Completed
A 600 square foot soil testing laboratory was
completed in the Department of Geological
Sciences. This facility houses new soil
testing instrumentation purchased by
external grants, including an ion
chromatograph, high speed centrifuge,
shakers and mixers, rotap machine,
spectrophotometer, TOC analyzer, and other
analytical lab equipment. This facility will
bolster research and teaching capability in
the Hydrogeology Program.

CEA-CREST Program Supports
Hydrogeology Students

The Center for Environmental Analysis —
Centers of Research Excellence in Science
and Technology (CEA-CREST) at CSULA
has provided generous fellowship support to
nine graduate and undergraduate students in
CSULA’s hydrogeology program.
Approximately $12,000 per year fellowship
support for undergraduates and $18,000 to
$21,000 per year for Master's degree
students, plus funds for travel to national
scientific meetings have been awarded to
hydrogeology  students.  Hydrogeology
students receiving fellowship support from
2005 to 2006 includdames Walker (MS,
2006), Mercedes Merino (MS, 2006),
Humberto Nation (MS, 2006), Rosie
Santilena (current BS student), Rachel
Andrus  (current MS student) and
Alejandra Lopez (BS, 2007)CEA-CREST
receives its funding from the National
Science Foundation, Centers of Research
Excellence in Science and Technology
(CREST) Program. The mission of CEA-
CREST is to engage participating faculty in
multidisciplinary investigations into
environmental problems, while engaging
underrepresented students in sciences,
mathematics, and engineering projects with
a faculty mentor THANKS CEA-CREST!

Externally Funded Grants

Enable Hydrological Research
Several grants and contracts were awarded
to the Hydrogeology Program at Cal-State
Los Angeles from 2005 to 2006.

“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 11"
($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 Park Service (2005-
2007) (Barry Hibbs, Principal Investigator).

Several grants were awarded before 2005
and are still ongoing through 2006.

“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).

“Hydrogeologic and Water Quality Study of the
Hueco Bolson Aquifer” ($15,000), Awarded by
the US Environmental Protection Agency
(2003-2006) (Barry Hibbs, Principal
Investigator).

“CEA-CREST-SAHRA Continuing Initiative,
Supplemental Request to NSF” ($128,155),
Awarded by NSF (2003-2005) (Carlos Robles,
Principal Investigator, Barry Hibbs, Co-
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, Principal Investigator)

Barry Hibbs Organizes
Hydrology Symposia at National
and Local Conferences

Several conference sessions were organized,
convened, and moderated by Hydrogeology
faculty member Barry Hibbs from 2005 to 2006.
These covered arid zone hydrogeology and
watershed analysis topics.

Richard Hurst Wins Best Paper
Award at Washington
Hydrogeology Conference

Richard Hurst was recognized for his paper
entitled, “Stable Isotopes of Strontium as Tracers
of Seawater Intrusion and TCE: Case Studies
from the Dominguez Gap (CA) and Lee’s
Summit (MO)” at the Annual [State of]
Washington Hydrogeology Meeting. He also
taught a workshop on integrating isotopic and
other geochemical techniques as a means of
resolving issues associated with identifying
sources of contamination in groundwater.

Barry Hibbs organized several research
symposia at national and local conferences

“Hydrogeological Processes in Arid Basins” at
the Annual Meeting of the National Ground
Water Association, San Antonio, TX, Spring
2006.

“San Diego Creek Watershed Symposium” at
the Seventh Annual Meeting of Cal-State LA
CEA-CREST Center, Los Angeles, CA, Spring
2006.

“Complementary Methods and New Techniques
for Analyzing Hydrogeological Processes in
Arid Basins” at the Annual Meeting of the
American Geophysical Union, San Francisco,
CA, Fall 2005.

“Arid Zone Hydrology Symposium” at the Sixth
Annual Meeting of Cal-State LA CEA-CREST
Center, Los Angeles, CA, Spring 2005.

Richard Hurst wins best paper award at Washington
State Hydrogeology Conference

Steve Hollinger: Hydrogeology

Laboratory Manager

Steve Hollinger was hired in early 2005 as
the manager of Dr. Hibbs’ Water Resources
Laboratory. Steve is responsible for method
selection and development, writing Standard
Operating Procedures (SOP’s), training and
supervising the laboratory staff, quality

assurance, safety, maintaining instruments,
and purchasing.

Steve graduated from California State
University, Fresno with a BS in

microbiology. He has eighteen vyears’
laboratory work experience. He has several
years experience in laboratory management
and in analyses of major and trace




components in a diverse set of sample
matrices using a wide variety of wet-

chemistry and instrumental methods.
Instruments he has operated include the
atomic  absorption  spectrophotometer,
graphite furnace AA, pH and ISE meters,
TOC analyzer, ion chromatograph, FTIR,
GC-FID, GC-MS, and continuous flow

analyzer.

Steve Hollinger, Laboratory Manager

Steve worked full time in the department
from winter 2005 to winter 2007 and is now
working part time in the laboratory. He
assists students with analytical
instrumentation and wet chemistry methods
training, quality assurance protocols, and
data base management and administration.

Hydrogeology Collaboration
with University of Arizona Nets
Important Scientific Results

A joint partnership between the hydrogeology
program at CSULA, CEA-CREST and the
University of Arizona SAHRA Center brought to
fruition several years of intensive research in
major aquifers straddling the US-Mexico Border.
The Rio Grande and the transboundary aquifers
of the ElI Paso/Juarez region are the sole
resources for the 2.5 million people of the
region. Issues of water quantity and water quality
are critically important for this region as a résul
of degradation of surface waters in the Rio
Grande, overpumping of the local aquifers, and
salinization of Rio Grande water and

groundwater. The research, therefore, holds high
significance for the region.

CSULA, CEA-CREST, and SAHRA organized

an extensive network of university and agency
hydrologists from both sides of the US-Mexico

border. A large scale sampling program initiated
by all partners provided a picture of the

constraints on groundwater flow paths, recharge
rates, and residence times providing a new
conceptual understanding of the bi-national
aquifers. The conceptual groundwater model is
being used to develop a three-dimensional
numerical ground water flow model of the Hueco
Bolson aquifer.

One of the main results of this study used
chlorine-36 radioisotopes to show that high
salinity in a major portion of the Rio Grande
aquifer and Rio Grande is controlled by cross-
formational movement of saline water from the
underlying Hueco Bolson aquifer. The drilling
of nested monitoring wells to depths of 150 to
750 ft beneath land surface detected a very saline
(~26,000 mg/L total dissolved solids) water
bearing unit 200 ft below ground surface in the
Hueco Bolson. This saline unit was linked by
stable isotopes and halides to an area of elevated
salinity in the overlying Rio Grande aquifer and
Rio Grande. Chlorine-36  analysis  of
groundwater confirmed that this saline zone is
the late stage remnant of an evaporative saline
playa (dry lake) that existed when the Hueco
Bolson was closed to groundwater and surface
water discharge, prior to unification of the upper
and lower segments of the Rio Grande, about 1
million years ago. Saline groundwater in the
Hueco Bolson flows up into the Rio Grande
aquifer and eventually leaks into the Rio Grande.

Using chlorine-36, two basic water types were
identified in the Rio Grande aquifer; (1) dilute
groundwater with low chloride-bromide ratios
and young chloride ages (e.g., modern), and (2)
saline groundwater with high chloride-bromide
rations and old chloride ages (e.g., 25,000 to
800,000 years old). The saline groundwater in
the underlying Hueco Bolson aquifer (26,000
mg/L total dissolved solids) contains high
chloride-bromide ratios and a chloride age of
between 700,000 to 900,000 years old. These
new isotope data definitively link the saline
groundwaters in the overlying Rio Grande
aquifer to this buried saline playa deposit.
Cross-formational leakage of saline water from
this saline unit in the Hueco Bolson




contaminates the overlying Rio Grande aquifer
and Rio Grande, and accounts for an important
and natural source of salinity. Other test hole
drilling, approximately 15 km from the original
drilling site, detected the saline unit again,
indicating that the saline playa deposit is
regionally extensive.

Heretofore it had been thought that much of the
salinity variation in the Rio Grande aquifer was
due to agricultural activites and plant

evapotranspiration. The new insights on salinity
derived from the hydrochemical and isotopic
data indicate that modification of agricultural

activities for salinity control will have a modest

effect on the salinity in certain parts of the Rio
Grande aquifer.

The collaborative effort has netted a number of
publications and MS theses. One thesis project
was completed by Mercedes Merino of CSULA

and two were completed at the University of

Arizona, by Jason Dadakis and Jennifer Druhan.
Mercedes now works at the LA Regional Water

Quality Control Board, Jason works at Orange
County Water District and Jennifer is a Ph.D.

student at UC-Berkeley.

Publications through 2006 resulting from El
Paso/Juarez collaboration

Druhan, J.L., Hogan, J.F., Eastoe, C.J., Hibbs,
B.J., Hutchison, W., in press, Hydrogeologic
controls on groundwater recharge and
salinization, a geochemical analysis of the
northern Hueco Bolson aquifer, El Paso Texas:
accepted by Hydrogeology Journal

Hibbs, B.J., and Merino, M., 2006, A Geologic
Source of Salinity in the Rio Grande Aquifer:
New Mexico Jour. of Science44, p. 165-181.

Hibbs, B.J., and Hutchison, W.R., 2006,
Environmental isotopes and numerical models
estimate induced recharge in the El Paso/Juarez
Area: in Increasing Freshwater Supplies,
Proceedings of 2006 conference of Universities
Council on Water Resources, and The National
Institutes for Water Resources, CD-ROM, 12 p.

Hibbs, B.J., and Darling, B.K.,2005, Revisiting a
classification scheme for USA-Mexico alluvial
basin-fill aquifers:_Ground Water Journal. 43,
no.5, p. 750-763.

Hibbs, B.J., Phillips, F., Hogan, J., Eastoe, C.,
Hawley, J., Granados, A., and Hutchison, B.,
2003, Hydrogeologic and isotopic study of the
Hueco Bolson aquifer, El Paso/Juarez, Mexico
Area: Hydrological Science and Technology
19, no.1-4, p. 109-119.

Hibbs, B.J., Phillips, F., Hogan, J., Eastoe, C.,
Hawley, J., Kennedy, J., Nunez, F., Granados,
A., and Kretzschmar, T., 2003, Binational study
of the surface water and groundwater resources
of the El Paso/Juarez International Corridor:
Journal of Contemporary Water Research and
Education, v. 125, p. 25-30.

Hawley, J.W., Kennedy, J.F., Hibbs, B.J., and
Cleary, M., 2002, Basin-fill aquifers of the
southern New Mexico border region, USA and
Mexico: Their hydrogeologic framework, and
related aspects of groundwater flow and
chemistry, in Proceedings of a joint conference
of Universities Council on Water Resources,
Environmental & Water Resources Institute of
ASCE, U.S. Army Corps of Engineers Institute
for Water Resources, and National Ground
Water Association , p. 164-172.

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.

Mr. Bean’s contributions to the field of

hydrogeology were very significant. His

professional activities took him from the

Middle East, where he was responsible for
developing groundwater resources, to the
Department of Water Resources in Los
Angeles during the 1950s. He continued
working as a consulting hydrogeologist




through the 1990s. Few of us knew that he
was also an accomplished musician, playing
the trumpet at a professional level.
Although  unpretentious, Mr.  Bean
demanded a great deal from students. He
passed away in 2005 at the age of 94, but his
contributions to our Department and the
field of hydrogeology will not be forgotten--
-students awarded the Bean Scholarship are
receiving a tremendous honor.

Recent recipients of the Robert Bean
Scholarship are listed below.

Recent Robert Bean Scholarship
Award Winners, 2000 - 2006

Student  Year Awarded Degree Status
Monica Lee 2000 MS, 2001
Cherylee Sevilla 2001 MS, 2003
Joyce Wang 2002 MS, 2003
Mylene Torres 2003 MS, 2007
Sheila Morrisey 2004 MS, 2005
Mercedes Merino 2004 MS, 2006
Mercedes Merino 2005 MS, 2006

*Co-winners in 2004, no award in 2006

Rachel Andrus and Barry Hibbs

Receive Presentation Award at

2" International Conference on
Science and Technology

Rachel Andrus, current hydrogeology
graduate student and CEA-CREST fellow
and Barry Hibbs, Hydrogeology Faculty
Member, received a Conference Poster
Session Award at the "2 International

Conference on Environmental Science and
Technology, Houston Texas, August 2006.

Their poster was entitled
“Nitrogen Isotopes Support Model of
Selenium Mobilization by Nitrate”. The

poster covered groundbreaking work on the
effect of anthropogenic nitrate on selenium
oxidation in San Diego Creek Watershed,
Orange County. The work integrated stable
isotopes of oxygen, hydrogen, sulfur, and
selenium along with trace element
geochemistry.

Rachel Andrus, winner of a Conference Poster Sessio
award at the 2006 International Conference and
Symposia on Environmental Science and Technology
in Houston, Texas

Hydrogeology Certificate
of Merit Awarded to
Mercedes Merino (2005) and
Sheila Morrissey (2006)

Mercedes Merino is the recipient of
CSULA’'s  Hydrogeology Certificate of
Merit for 2005. Ms. Merino, who co-shared
the Robert Bean Scholarship award in 2004
and was the sole recipient of 2005 Robert
Bean Scholarship has presented and
published her work at numerous venues,
including the 2004 annual meeting of the
American Institute of Hydrology; 2004
summer specialty conference of the
American Water Resources Association;
2004 annual meeting of SACNAS; and 2005
annual meeting of the Center for
Environmental Analysis (CEA-CREST) at
Cal-State Los Angeles. Merino’'s thesis
research focuses on sources of salinity in the
Rio Grande Alluvial Aquifer, EI Paso and
Hudspeth Counties, Texas. Ms. Merino
earned a BS degree in Biology and is
working toward her MS degree in
Environmental Hydrogeology. She is also a
CEA-CREST fellowship student at CSULA
and graduated in August 2006. Ms. Merino
currently is employed by the Los Angeles
Regional Water Quality Control Board and
plans to pursue a Ph.D. in Hydrogeology or
Environmental Science eventually.




Mercedes Merino is the recipient of CSULA’s 2005
Hydrogeology Certificate of Merit Award

Sheila Morrisseyis the recipient of CSLA’s
Hydrogeology Certificate of Merit for 2006.
Ms. Morrissey co-shared the Robert Bean
Scholarship award in 2004 and was a
National Science Foundation Graduate
Teaching Fellow through the Science for
Our Schools Program from 2004 to 2005.
She also received a Geological Society of
America Graduate Student Research Grant
in 2005. Sheila has presented her research at
numerous conferences, including the 2004
and 2005 Annual Meetings of the American
Geophysical Union, 2005 CEA-CREST
Annual Meeting, and 2004 SAHRA Annual
Meeting.

Sheila Morrissey is the recipient of CSULA’s 2006
Hydrogeology Certificate of Merit Award

Ms. Morrissey earned a BS degree in
Geology at UCLA in 2002 and earned her
MS degree in Environmental Hydrogeology
at CSULA in 2005. Sheila’s thesis research

focused on wildfire-induced changes to
hydrologic flowpaths. She is now working

on a Ph.D. in aqueous geochemistry at UC
Santa Barbara where she is studying the
paleoclimate record in Floridan aquifer

groundwater.

Wendy Phillips (2005) and Chris
Bonds (2006) receive
Hydrogeology Alumni Honors

The  Hydrogeology Alumni  Award

recognizes outstanding achievement
graduates have made in the field of
hydrogeology. Hydrogeology faculty at
CSULA nominates the  prospective
recipients, and after reviewing the
credentials and achievements of each
nominee, a winner is chosen each year.

Wendy Phillipsis the recipient of CSULA’s
Alumni Honor award for 2005. Ms. Phillips
started her career in geology as a field
assistant, working three summers in the
Basin and Range Province. After graduating
from the University of Colorado in 1978,
she worked in the consulting sector, doing
geotechnical and environmental field work
in Washington and California. In 1992 she
joined the California Regional Water
Quality Control Board for the Los Angeles
Region. As a geologist at this agency, she’s
had the flexibility to work in many different
areas: cleaning up contaminated
groundwater, developing water quality
policy, permitting landfills, building a storm
water permitting program, permitting
wastewater discharges to ground water, and
building a financial assistance program.
Wendy is now Chief of the Groundwater
Section at the LA Regional Board.

Key to expanding her skills and building her
technical credentials was her M.S. from
CSULA. Starting in 1991, she spent many
evenings and weekends on her graduate
studies, and in 1996 received her M.S.
degree. "Despite the long hours, this was
well worth the effort,” said Wendy. "The
opportunity to study at the graduate level




directly benefited my professional career as
a regulator.” Her research onthe use of
strontium 87/86 to identify and quantify
mixing of various waters assisted the
permitting process for projects using treated
wastewater to recharge aquifers. And all
those graduate courses helped her to prepare
for the State of California's licensing exams.
Ms. Phillipsis licensed to practice as a
professional geologist, certified engineering
geologist, and certified hydrogeologist.

Ms. Philips and her husband, Dave
Hilliker, live in Manhattan Beach. Her civic
involvement reflects her commitment to the
community. She has served on the state
board for the League of Women Voters
since 2003, using her geologic insights to
help organize and lead meetings that give
members of the community opportunities to
enhance their understanding of
environmental and land use development
issues. She is also involved with the
California Environmental Quality Act
review processes.

Wendy Phillips is the recipient of CSULA's 2005
Alumni Honor Award

Chris Bonds is the recipient of CSULA’s
Hydrogeology Alumni Award for 2006. Mr.
Bonds received his Master's Degree from
CSULA in 1998 while working full time as
a project geologist/hydrogeologist for a
consulting firm in Burbank, California.

After completing his degree, he worked part
time as a geological sciences instructor at
Pasadena City College while working as a
regulatory geologist at the California

Department of Toxic Substances Control

(DTSC). At DTSC, he oversaw
environmental site investigations and
remediation at the Boeing-Rocketdyne

Power and Propulsion, Santa Susana Field
Laboratory in Simi Valley, California.

As a consulting and regulatory geologist, he
has performed extensive geologic mapping
and subsurface investigations in southern
California, which has helped to define the
hydrogeologic units associated with a
variety of environmental and geotechnical
projects. In 2001, he joined the California
Department of Water Resources (DWR) in
Sacramento where he currently serves as the
Chief of the Geology and Groundwater
Investigations  Section within DWR’s
Central District. His publication and
presentation record reflects his commitment
to the development of innovative
groundwater remediation techniques,
groundwater management, monitoring pro-
tection, and hydrogeologic characterization.
Mr. Bonds is a Licensed Professional
Geologist and Certified Hydrogeologist in
the State of California

Chris Bonds is the recipient of CSULA's 2006
Alumni Honor Award




Mr. Bonds lives with his wife and two
children in Folsom, California where he is
actively involved in his community as a Cub

Scout Den Leader, Softball Coach, and
Science Volunteer. For the last few years,
Mr. Bonds has given geology and

groundwater presentations to local schools,
Cub Scouts, and Girl Scouts and has co-
chaired an Annual Science Night Event that
has allowed hundreds of elementary school
students and their families to experience the
wonderful world of science.

Congratulations to Wendy and Chris for
their accomplishments!

Hydrogeology MS Titles
2005 - 2006

Mat Kelliher, Sources and evolution of waters
at Dos Palmas Preserve and Vicinity, Salton Sea,
California: Master's thesis, California State
University, Los Angeles, completion December
2006:Project Advisor, Dr. Barry Hibbs

Mylene Guron, Simulations of channel
modifications along the Los Angeles River:
Master’s thesis, California State University, Los
Angeles, completion December 200&hesis
advisor, Dr. Pedro Ramirez.

James Walker, Nitrate and selenium transport
and speciation in relation to land use change in
the San Diego Creek Watershed, Irvine,
California: Master’s thesis, California State
University, Los Angeles, completion December
2006:Thesis Advisor, Dr. Barry Hibbs

Ray Friedrichsen, The possible impact of
selected hydrocarbons on local and regional
aquifers from a leaking underground storage
tank: Master's thesis, California State
University, Los Angeles, completion December
2006;Thesis Advisor, Dr. Barry Hibbs

Mercedes Merino, Source determination of
groundwater salinity in the Rio Grande Alluvial
Aquifer, EI Paso Valley, Texas: Master’s thesis,
California State University, Los Angeles,
completion August 2006Thesis Advisor, Dr.
Barry Hibbs

Humberto Nation, A study of the alteration of
the physico-chemical properties of soils as
induced by wildfires: Master’s thesis, California
State University, Los Angeles, completion
August 2006: Thesis Advisor, Dr. Crist
Khachikian.

Rick Viergutz, Discharge of sewage polluted
groundwater into Malibu Creek and Lagoon
resulting from groundwater-surface  water
interactions: Master's thesis, California State
University, Los Angeles, completion May 2006:
Thesis Advisor, Dr. Barry Hibbs

Russ Kyle Feasibility of artificial recharge in
the vicinity of Baldwin Lake, Big Bear Valley,
California: Master’'s thesis, California State
University, Los Angeles, completion May 2006:
Thesis Advisor, Dr. Barry Hibbs

Sheila Morrissey, Wildfire induced changes to
hydrologic flowpaths in the San Bernardino
Mountains,  California:  Master's  thesis,
California State University, Los Angeles,
completion August 2005Thesis advisor, Dr.
Laura Rademacher.

Current Hydro M.S. Students*

Rachel Andrus, University of Texas-Austin
Angela Dickeson, Cal Poly San Luis Obisbo
Gary Duby, CSULA

Wynee Hu, USC

Morty Price, CSU-Pomona

Henry Jones, UC-Riverside

Don Kellar, Univ. Michigan-Flint

Chris Lewis, UC-Santa Barbara

Alejandra Lopez, CSULA

Angela Ortega, CSU-Fullerton

Mylene Torres, CSU-Pomona

Maryam Taiedi, Azad University-Tehran
*undergraduate institutions

Hydrological Field
Methods Class

By Wynee Hu, M.S. Candidate

Students who took this 2-unit special topics
course met in October and November with
Dr. Barry Hibbs for three lectures and two
Sunday field trips. The class covered data
gathering, data interpretation, water quality
issues and historical improvements to field
equipment. During field trips, we observed
and practiced the taking of measurements
using field equipment and worked on our
technique at gathering samples.




On November 5, 2006 we took our first field
trip to the Santa Monica Mountains area.
The first stop was Medea Creek, near
Paramount Ranch. There, we covered basics
such as collecting samples upstream of
ourselves and rinsing collection vessels
three times with sample before collecting the
sample. We also received an introduction to
the YSI meter for pH, temperature and
conductivity, the YSI dissolved oxygen
meter and the purge pump.

The second stop was a storm drain in
Agoura Park, which contributes to the flow
at Medea Creek. Besides measuring the
temperature, pH and conductivity, we
collected samples for lab analysis. The
samples would be tested for concentrations
of various ions.

The last stop that day was Las Virgenes
Creek at De Anza Park in Calabasas. Again,
we gathered samples and measured index
parameters. This time, however, we also
used a mini-piezometer to sample water

from the hyporheic zone, where water is

exchanged between the stream and the
permeable streambed.

The mini-piezometer was a hollow, metal
pole with filter-covered openings at the
lower end. Dr. Hibbs and a student
hammered the mini-piezometer into the
streambed. From the bank, the peristaltic
pump brought water from the piezometer
through a hose to our meters and containers.

On November 12, the second field trip took
the class to the San Diego Creek and its
tributaries. Our first two stops were on the
San Diego Creek itself. Now in deeper
water (3.5 to 4.25 feet)) we measured
conductivity (represented as salinity) and
dissolved oxygen at incremental depths in
the creek.

The first part of the San Diego Creek that
we visited was just upstream of Upper
Newport Bay. There, salinity in the water
increased significantly with depth. The
contrast in the water column came from

10

denser, more saline seawater being at the
bottom and lighter, less saline water being at
the top. Dissolved oxygen decreased
dramatically with depth, indicating an
anoxic creek bottom. The lack of oxygen
resulted from organic decay and oxygen
consumption overtaking the rate of oxygen
diffusion from the atmosphere.

Use of mini-piezometers in the hyporheic
zone at Las Virgenes Creek

At the second part of the San Diego Creek,
near Sand Canyon Wash, the results were
very different. Salinity remained relatively
constant with depth, and dissolved oxygen
stayed steady above 100%.

The contrast between the two sets of results
suggests when composite sampling from
multiple depths versus grab sampling from a
single depth would be advantageous. When
the water column is stratified as in the first
instance, it is necessary to take samples at
multiple depths to get more complete data.
When stratification in the water column is
minimal, sampling from a single depth is
more convenient.

Next, we visited the Valencia Drain to
examine its urban runoff as well as a spring
that formed a side pool to the drain. In
addition to measuring salinity, we learned to
use a portable spectrophotometer to measure
the concentration of nitrate in the water.

We used vacuum ampules to mix water
samples with cadmium. With some gentle




shaking from a student, the water combined
with the cadmium pre-packaged in the
ampule and turned an amber color. After
the solution had been sufficiently mixed and
allowed to sit, it was put inside the
spectrophotometer, which indicated the
concentration of nitrate in the sample.

Measuring nitrate and index parameters at
Valencia Drain

At stop 4, the Santa Fe Channel, the class
split into groups to gather samples and to
measure conductivity and dissolved oxygen
at a drain and weeps holes. One group also
practiced stream gauging, this time using
sand bags to focus shallow discharge to a
depth adequate to submerge the flow meter.

Last, we went to the confluence of the Santa
Fe Channel with Peters Canyon Wash. This
visit was not quite in the proper order since
it was downstream of the previous stop. The
correct way to take measurements is to
begin downstream and then move upstream.
Even so, we took the opportunity to practice
stream gauging, spectrophotometry and
using the YSI meters.

In a short time, this GEOL 491 covered a
hefty amount of material, not just how to
operate field equipment. Lecture topics
touched on marsh chemistry, yearlong vs.
temporary stream flows' effects on the
exotic, invasive New Zealand mud snail and
the antiquated but still charming, spinning
Price AA current meter. The course
involved plenty of work, which was well

worth doing for both the knowledge gained

11

and the experience of  working

collaboratively as a class.

Club Field Trip to
Mecca Hills

By Rachel Andrus, MS Candidate

On January 21st, 2007, the Environmental
and Hydrogeological Club set out in search
of hidden oases in Mecca Hills just northeast
of the Salton Sea. In all there were eleven
students, both graduates and undergraduates,
who came along to learn about arid zone
hydrology.

The first stop was along a lined segment of
the Coachella Canal, which was constructed
to divert Colorado River water from the All-
American canal system to irrigate
agricultural fields in Coachella Valley.
After collecting a water sample for stable
isotope analysis we continued on to Mecca
Hills where we began a day of hiking in
search of Hidden Spring and the entrance to
the Grotto. Several students packed in
empty bottles for collecting water samples.
We had a USGS topographic map and a
GPS device to help guide us in these rugged
badlands. Several students also brought
cameras along to document our adventure.
Hiking along the alluvium we noted
impressive erosional features including
hoodoos and collapse features.

After about an hour of hiking we came
across our first desert oasis. The spring had
been cordoned off with two-by-fours and
boulders to prevent cave-in and was marked
with a sign informing visitors to protect the
water for wildlife. Indeed a variety of spoor
was noted along the hike. We speculated
that it belonged to rabbits, coyotes, mule
deer, hawks and other assorted creatures.
This spring, however, was not the spring we
were seeking. We continued on, referring to
the topo map to identify the proper canyon
that would lead to the Hidden Spring. We




made several stops to admire the graded
bedding preserved in many outcrops.

Professor Hibbs commented on the control
such features have on hydrogeology,
pointing out how some layers restrict

groundwater flow while others provide a

preferential conduit for flow.

The entrance to the canyon leading to the
Hidden Spring was marked by some highly
weathered crystalline rocks, which may have
provided a permeability contrast permitting

groundwater to be perched close to land
surface forming the spring we found here.
Mat Kelliher collected water samples from

the spring and we all noted the peculiarly
cold temperature of the water.

Student hiking into the Hidden Spring oasis
(Photo credit: Mat Kelliher)

After collecting the spring water, we
gathered for an impromptu snack break
where Professor Hibbs discussed the use of
stable isotopes in groundwater investigations
and answered students' questions about
groundwater-surface  water interactions.
Several students took the opportunity to dig
in the dirt and were surprised to find
groundwater only a few inches below land
surface. For many, it was an exhilarating
discovery of groundwater concepts.

After digging in the dirt we hiked on,
stopping to observe the brilliant array of
colors preserved in the outcrops of some
Painted Hills.
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A short hike upcanyon brought us to the
entrance to the Grotto, a series of slot
canyons that appeared precariously narrow.
After climbing up a makeshift ladder onto a

series of boulders we descended into the
Grotto, where we found use for the

headlamps and flashlights we packed in. As
we emerged from the darkness into a box
canyon, we saw the walls of the canyon-
eroded fanglomerates ascending fifty feet
overhead. We hiked about half a mile past
the entrance where Solomon Seyum pointed
out fault gouge along the path, then hiked
back talking about all of the marvelous

things we had seen.

Angela Dickeson admires the fanglomerate
inside the grotto (Photo credit: Jose Uribe)

On the way in, we had restricted our hiking
mostly to the alluvium on the canyon floor.
We took the high path on the hike out,
allowing us to observe the badlands
topography in all its desert glory. At one
point we were high enough to observe the
Salton Sea sprawling over the basin to the
south. It was a breezy, beautiful afternoon
hike. The trip culminated in a brief drive
through the faulted and folded geology
along Box Canyon Road. Overall it was a
spectacular trip that introduced a diverse
group of students to the geology and
hydrogeology of the region. New
acquaintances were made during the trip and
old acquaintances were rekindled. At the
end of the day, the weary but excited group
made their way back to CSULA.




Badlands topography: the view from the top
(Photo credit: Rachel Andrus).
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