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ISMAR 6

The Arizona Hydrological Society
in cooperation with IAH, ASCE, NWRI, and UNESCO
presents the

6th International Symposium on Managed Aquifer Recharge
Sponsored by:
3R Valve
Central Arizona Project
Clear Creek Associates
HDR
Salt River Project
Waterloo Hydrogeologic

Oct. 28 - Nov. 2, 2007
Pointe South Mountain Resort
Phoenix, Arizona

Keynote Speaker: Dr. Ed Bouwer, Johns Hopkins University
Over 100 technical presentations:
• Speakers from 27 nations, 14 US states
• Wide range of topics related to aquifer recharge
• Field trips to Phoenix area recharge sites
• Hardbound Proceedings volume
• Post-Conference field trip to Las Vegas, NV
• Post-Conference sight-seeing tours

Call the Pointe South Mountain
Resort now at 1-877-800-4888
to book your room and get
the special discounted rate.

Optional Pre-Conference Workshops:
• Surface and Well Recharge Methods
• Field Methods for Recharge Sites
• Geochemical Techniques in MAR Studies
• Design of Recharge and Recovery Wells

Register for ISMAR6 online at

Visit www.ismar2007.org for more program details.

www.ismar2007.org
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Higher accuracy, improved temperature compensation,
altitude adjustment and more
Backward compatible
The New Levelogger Gold represents the next generation of Solinst Levelogger®. Vastly
improved over previous versions, the Levelogger Gold is completely designed, developed and
manufactured in-house, in the tradition of all Solinst high quality products. Offering higher
resolution and high accuracy of 0.05% for a much reduced price, the Levelogger Gold has
improved transducer, temperature, and clock accuracies. Altitude, water density, temperature and
barometric compensations also add to the major jump in accuracy.
New user-selectable recording schedule, as well as the standard event-based and linear sampling,
is just one of the added features of the most friendly software yet. Battery life is 10-Years, even
with recordings every minute. Memory is 40,000 readings of pressure and temperature, displayed
as temperature compensated level, with an on-board backup of the last 1200 logs. The stainless
steel housing protects against lightning and power surges and the golden Zirconium Nitride
coating gives extra corrosion resistance.

High Quality Groundwater & Surface Water Monitoring Instrumentation
Solinst Canada Ltd., 35 Todd Road, Georgetown, ON L7G 4R8
Tel: +1 (905) 873-2255; (800) 661-2023 Fax: +1 (905) 873-1992; (800) 516-9081
Visit our website: www.solinst.com E-mail: instruments@solinst.com
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From the
Publisher
Forensic: “relating to or dealing with the application of scientific knowledge to legal
problems” (Merriam-Webster Online). In this sense, “forensic hydrology” typically refers
to investigations of water contamination and the need to identify the causes. In fact, forensic
investigations are not limited to water quality concerns, and more loosely defined can include
any investigation of a water’s history. Southwest Hydrology’s approach is to look at the
hydrologic tools available to determine the history of an event—such as water contamination,
recharge, or groundwater capture—that matters to some entity, for example, a manufacturer,
well owner, or municipality. This issue’s authors also touch upon ways to make forensic
investigations successful in and out of the courtroom.
Don’t miss Southwest Hydrology’s first Regional Water Symposium, Aug. 29-Sept.1, in Tucson
at the Westin La Paloma Resort and Spa. We have a great program with many distinguished
speakers, with whom we will have a lively debate about growth, water supply, and quality
of life. Visit www.watersymposium.org for details about the program, optional workshops
and field trips, becoming a sponsor or exhibitor, student volunteer options, or to register or
reserve your room at the resort ($109 single/double; $83 for government employees, based on
availability). Register today—early registration rates end July 13.
Thanks to the many contributors to this issue, and as always, to our advertisers. We hope to
see you all at the symposium!
Betsy Woodhouse, Publisher
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Some water immediately elicits questions:
Where did it come from? How did it get
this way? Forensic hydrology is the art
and science of reconstructing a water’s
history. Photo by Howard Grahn.

Editorial Contribution
Southwest Hydrology welcomes letters and contributions
of news, project summaries, product announcements, and
items for The Calendar. Send submissions by mail or email as
shown below. Visit www.swhydro.arizona.edu for additional
guidelines for submissions.
Web Sites
Southwest Hydrology - www.swhydro.arizona.edu
SAHRA - www.sahra.arizona.edu
CONTACT US
Southwest Hydrology, The University of Arizona, SAHRA
PO Box 210158-B, Tucson, AZ 85721-0158.
Phone 520-626-1805. Email mail@swhydro.arizona.edu.
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Forensic Hydrology
What is the source of perchlorate in a groundwater basin? Who released gasoline into an
aquifer? What makes one river’s water so saline? Where does the water that supplies a
riparian area originate? Forensic hydrology applies to both groundwater and surface water,
and to water quality and quantity issues. A number of hydrologic “tools” are available to help
provide answers. Isotopic analyses offer insight to a variety of investigations, as described
in several articles. Standard geochemical analyses, microbial source tracking, aerial photos,
and other methods can contribute valuable information, too. The key is to match the right
tool or combination of tools to the situation to avoid ambiguous results. And, should you
find yourself invited to a courthouse, insights from our authors could help you prepare.

16 An Overview of Forensic Hydrology
Richard W. Hurst
In the 1990s, concerns about impacts
of anthropogenic activities on the
environment spawned the new
discipline of environmental forensics.
What methods are now commonly
used to trace groundwater and
dissolved contaminants of concern?

18 Tracking Groundwater Sources with
Environmental Isotopes
Bradley E. Guay and
Christopher J. Eastoe
Whether their wells are pumping locally
recharged water or mainstem Colorado
River water has big implications for
well owners near to, but outside, the
river’s floodplain. Environmental
isotopes offer a means to supplement
the existing accounting method.

20 Discovering a Geologic Salinity Source
in the Rio Grande Aquifer
Barry Hibbs and Mercedes Merino
Chlorine isotopes and chemical
ratios suggest that high salinity
in one area of the Rio Grande is
derived more from brine upwelling
from a geological source than
from poor irrigation practices.

22 Assessing Perchlorate Origins Using
Stable Isotopes
Thomas K.G. Mohr
Sampling and analyzing for perchlorate
is a complicated and costly process.
Can data from stable “perchlorate
isotopes” be reliably used to
distinguish contamination sources?

24 Environmental Forensics:
Courting Science?
Leo S. Leonhart
Hydrologists are increasingly called on
to testify as experts in environmental
litigation. Understanding how the legal
process works—and how it differs
from the scientific process—can
help experts testify effectively while
adhering to scientific principles.

26 Forensic Tools for Petroleum
Hydrocarbon Releases
Dawn Zemo
Subsurface petroleum spills are
a common cause of groundwater
contamination. Forensic tools for
investigating petroleum releases
include gas chromatogram pattern
matching, constituent analysis,
age-dating approaches, biomarkers,
stable isotopes, and the detection
of additives or blending agents.

28 When Forensic Isotope Analysis
Goes Bad
R. L. Bassett
Do you think your isotope analysis
will provide the iron-clad results your
client seeks? Before embarking on
your investigation, be sure to read
the Top 5 Forensic Isotope Flops.

30 MST in the MRG: Identifying Sources
of Fecal Coliform

• UTCHEM, reviewed by John E.
McCray and Jeffrey A.K. Silva

42 Calendar

Betsy Woodhouse
Microbial source tracking was used
to determine the sources of high fecal
coliform levels in New Mexico’s
Middle Rio Grande Basin. The results
have implications for wildlife managers,
ranchers, and even pet owners.

Publishing Southwest Hydrology furthers SAHRA’s
mission of promoting sustainable management
of water resources in semi-arid regions.
This publication is supported by SAHRA (Sustainability of semi-Arid Hydrology and Riparian Areas) under the STC Program of the National Science Foundation, Agreement
No. EAR-9876800. Any opinions, findings, and conclusions or recommendations expressed in this material are those of the author(s) and do not necessarily reflect the
views of SAHRA or of the National Science Foundation.
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