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A few thoughts about a good staff:

Offering comprehensive,
hydrogeologic services
in five integrated areas:
Groundwater Development —
extensive knowledge of and
experience with well drilling
technology, borehole evaluation
and well design, plus an Arizona
well driller's license
Groundwater Modeling —
technical abilities combined with
interpretive skill acquired through
five decades of collective team
experience in creating and
interpreting models

The value of our service equals the sum of our staff.
We are scientists, problem solvers, implementers. People who love what
we do. Clear Creek Associates are a group of people whose collective
expertise in groundwater-related projects in Arizona is unmatched. We’re
dedicated to offering quality-focused, very responsive hydrologic services to
clients throughout the Southwest.
We’ve built our reputation on a foundation of strong professional
capabilities, finely honed project coordination and communication skills,
and extensive statewide experience.
With each addition to our staff over the past six years, the value of our
service has grown. You can find out more about our newest staff members,
and other matters of interest, at our Web site, www.clearcreekassociates.com.

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

Hydrogeologic investigations —
focused application of
hydrogeological analyses to
resolve groundwater issues,
address regulatory concerns and
water rights issues, or support
water resources planning
Environmental Services —
resolving problems in a cost
effective and timely manner by
integrating scientific, technical,
analytical and legal capabilities,
with proven relationships with
regulators
Mining Support —
clarifying communications,
streamlining permitting, and
helping companies develop
positive relationships with
environmental agencies

Designed, developed & manufactured by Solinst
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
Sustainable water, unlimited growth, and quality of life: can we have it all? This issue not
only tackles that thorny topic, it also presents a preview of Southwest Hydrology’s first
symposium, sponsored jointly with the Arizona Hydrological Society, in Tucson Aug. 29Sept. 1, 2007. Interestingly, the response to our call for abstracts produced several that faced
the question head on, but with some saying, “yes, of course we can,” and others, “absolutely
not!” What do you think? The articles here explore aspects of trying to “have it all” related
to accommodating growth, preserving ecosystems, management options, and the strong link
between energy and water supplies—they may change your mind or reinforce your initial
response. And if you like what you read here, you won’t want to miss the symposium, where
we’re bringing together preeminent scientists, planners, and policy makers to confront the
difficult issues that lie before us.
The symposium will also offer optional workshops and field trips. Four concurrent technical
sessions and a robust poster session will present wide diversity of work. We’re covering
science, policy, and technology, and it’s all happening in a beautiful resort setting where the
room rates are low! Check out our website for more details (www.watersymposium.org).
Registration is now open and the room block is filling up, along with exhibit spaces and
sponsorships. What are you waiting for?
As always, we thank our advertisers, whose support of the magazine is critical. In addition,
thanks to our authors, and we look forward to seeing you all at the symposium!
Betsy Woodhouse, Publisher

Cover design by Mike Buffington.
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You Can’t RE-ZIST The ZIST!

Lowering Pump Into
The Well

Pump Docked At Top of
Well Screen

-Zone Isolation Sampling Technology Pump Isolates Well Screen
Bentonite

Purge and Sample Well Screen Only
No Drawdown Monitoring
Accurate VOC Samples

Undocked

3,000-Foot Lift Capacity
30-year Pump Warranty

Sand

New Well Installation or Retrofit Existing Wells:
1”, 2” or 4” wells
Single and Multi-level Applications
Isolate Passive Diffusion Bags

Pump & Receptacle
Docked

Pump Sizes 0.75” or 1.75” OD

Slotted Screen

--Rated the highest overall score for efficiency, usability,
durability and cost in a multi-level comparability study
funded by the USACE 06’-866.298.8701 / www.besstinc.com
(Patent Pending)
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• Mine water quality: predictions
versus reality, by Jim Kuipers
• Is your water supply model right for
the job? by John Winchester
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UCS cites science censorship
WEF’s expansion
NWRA meeting sets record
Alliance for Water Efficiency formed

40 In Print
Aquifer Storage Recovery: A Guide to
Groundwater Recharge Through Wells,
2nd ed., reviewed by Adam Hutchinson

41 Software Review

Can We Have It All?
In this preview of our first regional symposium, we consider some of the tough questions
facing scientists, planners, and policy makers: Do our water policies reflect the actual
physical limits of our water resources? How tightly are growth and energy consumption
tied to water demand? How can we sustain our ecosystems, knowing today’s activities
may not impact the hydrologic system for decades? How can we grow differently?
Only by answering questions such as these can we try to accommodate the interests
of the economy and the environment, and still have a place we want to live in.

18 Sustainable Water Resources in the
Southwest: Can We Have It All?

26 Shifting the Burden: Developers Take on
Water Services Roles

Jeffrey Loux
Can we create a sustainable water
supply, maintain thriving economic
development, and sustain or even
enhance aquatic ecosystems? Now?
For the next 50 years? The next
century? If so, what must happen?

20 Limits to Groundwater Development:
Toward a Better Understanding

Michelle Henrie
Developers have begun to locate and
purchase their own water rights, install
water infrastructure, and initiate watersavings measures. In short, they are
acting like municipalities. How well
does this work, and who benefits?

28 Wringing Water-Thrifty Urban Design
from Southwestern Water Plans

William M. Alley and Stanley A. Leake
Depletion of a small part of the
water in storage can sinficantly
impact surface water, water quality,
and land subsidence. Furthermore,
impacts may not become evident
until decades after pumping ceases.

22 Rivers and Water Management in
the Southwest
Jeanmarie Haney
At the negotiating table, when water
needs are discussed, riparian health
is often overlooked. Ecologically
sustainable water management can be
achieved only if we recognize riparian
needs and identify the connections
between aquifers, streams, and
consumptive groundwater use.

Jan C. Bush
The strategies a city uses to
accommodate growth affect its water
consumption. Urban density can
be a water demand management
tool, but not all municipalities
take advantage of it. Read how
four Southwest municipalities
are planning for the future.

30 Adapting Water Policy to Meet
Future Challenges

24 At the Crossroads: Energy Demands for
Water Versus Water Availability
Mike Hightower
More people in the Southwest create a
higher energy demand, which in turn
requires greater water use. How much
more depends on the type of power
plants built, cooling technologies
used, emission requirements, and
the use of alternative fuels.

Groundwater Modeling System 6.0,
reviewed by Raymond H. Johnson

42 Calendar

Lester A. Snow, John K. Woodling, and
John T. Andrew
California’s new water plan identifies
and prioritizes numerous programs that
can be collectively implemented to
augment water supplies while reducing
demands. However, new policies in
support of the plan must be instituted at
state, regional, and local levels for the
plan to be successful.
2007 Regional Water Symposium

Can
We Have It All?
Tucson, AZ Aug. 29 - Sept. 1
www.watersymposium.org • Registration now open

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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