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A few thoughts about a good team:

Joining founding partners
(from left) Doug Bartlett and
Marvin Glotfelty as Principals
of Clear Creek Associates
in Phoenix are:
Thomas R. Suriano, R.G., joined
Clear Creek in 2006, bringing
twenty-two years of experience
managing environmental and
water resources projects.
Donald P. Hanson, R.G., joined
Clear Creek in 2000 and has
twenty-two years of experience
managing environmental and
water resources projects.

Announcing Some New Principals
Back in 1999, we assembled our new company on one guiding principle:
that the value of our services would equal the sum of our staff.
Over the years, our success in growing our small company has been a
reflection of this principle—such that the scope and range of what we
provide is the result of the integrity of our collective professional capabilities.
So it is with complete confidence that we are promoting Mike Alter,
Don Hanson, and Tom Suriano to positions as principal hydrogeologists
at Clear Creek Associates, responsible for technical, contractual, and
business matters.
So, three new principals; one long-standing principle; and a single priority:
to provide quality-focused, very responsive, integrated hydrologic services.

in Phoenix:
6155 E. Indian School Rd., Suite 100, Scottsdale, Arizona 85251
(480) 659-7131, (480) 659-7134 fax
in Tucson:
221 N. Court Ave., Suite 101, Tucson, Arizona 85701
(520) 622-3222, (520) 622-4040 fax
www.clearcreekassociates.com

And in Tucson:
Michael L. Alter, R.G., joined
Clear Creek Associates at its
inception in 1999 as head of the
Tucson office and brings thirteen
years of experience consulting
on environmental and water
resources projects.

Levelogger Proven to be
Worth its Weight in Gold

Junior ...
...the newest addition
to the Levelogger
Family

Reduce Your Bottom Line
A low cost alternative in the
Levelogger Series

Mandate To Deliver Quality
Since the Levelogger Gold was launched at the beginning of 2006,
Solinst has shipped thousands and thousands of units to satisfied
customers all over the world.
"Our mandate is to design and deliver high quality products, and back it up
with our 3 Year Warranty, demonstrating the Solinst commitment to our
customers."
— Sarah Belshaw, President

Dependable Water Level Datalogger

Accuracy of 0.1% FS
32,000 Datapoints
5 Year Battery
1 Year Warranty
Compatible with Levelogger
Gold Series, Software
and Accessories

Leveloader Gold

Maintenance Free Design/Lifetime Calibration
Backwards Compatible
3 Year Warranty
Real-Time View
User-selectable Sampling Schedule
10 Year Battery (1 reading/minute)
SCADA Ready (SDI-12)

The Levelogger Gold is a self contained water level datalogger, which is
completely designed, developed and manufactured in-house, in the tradition
of all Solinst high quality products. The Levelogger Gold uses infra-red data
transfer, providing the flexibility of installing by use of a simple wireline or by
using a Direct Read Cable to surface. The Levelogger Gold includes a
pressure transducer, temperature thermistor, 10 year lithium battery (based
on 1 reading per minute), and internal data logger with a capacity of 40,000
temperature and water level data points.

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

Rugged Data Transfer Device
Dedicated to Levelogger Series
Stores 1.39 Million Datapoints
Real-Time View
Re-program in the Field

Website: www.solinst.com
E-mail:
instruments@solinst.com
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From the
Publisher
There’s too much salt in our water. Too much in our drinking water, wastewater,
groundwater, and river water. “Too much” means enough to warrant treatment or
management due to environmental, economic, health, or taste impacts. Some of it occurs
naturally, the weathering product of salt-bearing rocks and soils. Human activities—
agricultural, municipal, and industrial practices—are responsible for the rest. And as
more humans use more water—and reuse it—the salinity concentrations increase. We can
(and do) remove the salt from water, but then where will it go? This issue won’t go away
any time soon.
We are very pleased to recognize Southwest Hydrology’s first sponsors in this issue (see
page 9). Advertisers have supported a significant portion of the magazine’s costs since
its inception six years ago, with the balance being covered by a grant from the National
Science Foundation. Over the next two years, NSF support will be phased out and
replaced with sponsorships from federal and state agencies and organizations, and
water providers. Together, the new sponsors and our advertisers will enable us to continue
to produce Southwest Hydrology and distribute it for free. We thank the following
inaugural sponsors:
Biosphere 2
U.S. Bureau of Reclamation
U.S. Geological Survey Arizona Water Science Center

Betsy Woodhouse, Publisher

The Bonneville Salt Flats in western
Utah are the remnant of ancient Lake
Bonneville. Evaporation of the lake left
behind this 30,000-acre salt deposit, up
to six feet thick in places.

Kevin L. Alexander
David Anning
Richard Atwater
Jack Barnett
Dale Doremus

Contributors
William R. Hutchison
Gregory Lewis
Robert M. Sengebush
Donald L. Suarez

Advisory Board
David Bolin, R.G.
Charles Graf, R.G.
Jim Holway, Ph.D.
Jeff Johnson
David Jordan, P.E.
Karl Kohlhoff, P.E., B.C.E.E.
Stan Leake
Ari Michelsen, Ph.D
Mark Murphy, Ph.D.
Peggy Roefer
Martin Steinpress, R.G., C.HG.
Printed in the USA by Spectrum Printing Company
Southwest Hydrology is published six times per year by the
NSF Center for Sustainability of semi-Arid Hydrology and
Riparian Areas (SAHRA), College of Engineering, The University
of Arizona. Copyright 2008 by the Arizona Board of Regents.
All rights reserved. Limited copies may be made for internal
use only. Credit must be given to the publisher. Otherwise,
no part of this publication may be reproduced without prior
written permission of the publisher.
ISSN 1552-8383
Subscriptions
Subscriptions to Southwest Hydrology are free. To receive the
magazine, contact us as shown below.
Advertising
Advertising rates, sizes, and contracts are available at
www.swhydro.arizona.edu. Please direct ad inquiries to us
as shown below. Space must be reserved 50 days prior to
publication date.
Free Job Announcements
Southwest Hydrology will publish job announcements in the
Employment Opportunities section. The first 70 words for
each announcement is free; after that, the charge is $70 per
additional 70 words. To place an ad, contact us as shown
below. All announcements, of any length, may be posted on
our website for no charge (www.swhydro.arizona.edu).
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.

 • March/April 2008 • Southwest Hydrology

[SOU N D P R I N C I P L E N O. 3 3 ]

Irrigation Canals

WE

MEASURE

FLOW

Natural Streams

(in places you never thought possible)

Real-Time Discharge
A remarkably simple concept that you can afford.
We understand what it’s like out in the field, because that’s where we got our start.
We have made using precision-based acoustic Doppler technology easy to use in even
the most rugged, and challenging conditions.
More options, better customer support and more value for less money.

Sound Principles. Good Advice.
[+1.858.546.8327]
9940 Summers Ridge Road
San Diego, California, USA

For FREE technical notes, access to web-based training
and product information, visit www.sontek.com.
Questions? E-mail: inquiry@sontek.com.
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Too Much Salt
Salinity levels are creeping up in our fresh water, groundwater, and surface water. High
salinity reduces crop productivity, corrodes machinery and pipes, and harms wildlife, not
to mention that it tastes bad and may raise blood pressure. Is desalination the solution?
Perhaps, at least for municipal and industrial use, but it’s too expensive for farmers and
won’t help the fish in the rivers. And its waste stream must be dealt with… Read about how
salts enter our waters, and how various groups are attempting to manage salinity either by
preventing this intrusion or by removing and disposing of the salt once it is already present.

16 Salinity Management Issues Facing
Southern California

24 Rio Grande Salinity Management:
A Real Possibility?

18 Dissolved Solids in Basin-Fill Aquifers
of the Southwest

26 Desal in the West:
Opportunities and Challenges

20 Salinity Management in Agriculture

28 Deep-Well Injection of Desalination
Concentrate in El Paso

Richard Atwater
Salinity’s effects on the urban
environment don’t end with water
treatment for municipal and industrial
use. Salt loads from desalination
wastes and water softeners challenge
wastewater treatment systems
and limit downstream reuse.

David Anning
Salinity affects the water quality of
basin-fill aquifers throughout the
Southwest. How and why does the
concentration vary? A recent USGS
study examines the distribution
and trends of dissolved solids.

Donald L. Suarez
With irrigated acreage declining and
competition for fresh water increasing,
farmers must take care to manage soil
salinity and maintain productivity.
Development of new water sources,
monitoring methods, and salt-tolerant
crops is helping to achieve this goal.

Dale Doremus and Gregory Lewis
Natural and human-induced salinity
in the Rio Grande causes a variety of
environmental and socioeconomic
impacts. A multi-state effort was
recently initiated to identify ways to
manage the river’s salinity, particularly
in the New Mexico/Texas border region.

Kevin L. Alexander
Is desalination to be the next costeffective, sustainable source of fresh
water? What is the current state of the
technology, and where is it headed?
Equally important, how might we
cope with its waste stream?

22 Limiting Salt Loading to the
Colorado River

Jack Barnett
For more than 30 years, federal, state,
and local parties have been working
to manage the salinity levels of the
Colorado River. Their coordinated
efforts have resulted in 1 million
tons less salt entering Lake Powell
each year. Find out what they did.

William R. Hutchison
How do we get rid of desalination
waste? For El Paso, the solution is
to pipe it 22 miles away and inject it
several thousand feet down. Favorable
hydrogeology made this the most
economically feasible option.

Correction
The article on page 10 of
the Jan/Feb 2008 issue
of Southwest Hydrology
incorrectly stated the Lower
Colorado River Basin states’
allocation of Colorado River
water. Their allocation is 7.5
million acre-feet per year.

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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