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A few thoughts about a good staff:

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 nine 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.

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
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

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
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Practical Solutions in
Groundwater Science



Levelogger Proven to be
Worth its Weight in Gold

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

® Maintenance Free Design/Lifetime Calibration
e Backwards Compatible

® 3 Year Warranty

® Real-Time View

e User-selectable Sampling Schedule

® 10 Year Battery (1 reading/minute)

e 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.

Remote Monitoring System for Leveloggers

The STS Gold Telemetry System Instant Access and Data Control
provides an economical and efficient
method to access remote data
instantly. Built for Leveloggers, the
system combines high quality data
loggers, intuitive software and a variety
of wireless communication options to
create a remote monitoring solution.
Cellular, satellite and radio options give
the flexibility to suit any project. Alarm
notification and diagnostic reporting
make system maintenance simple.

Easy setup, operation and data management
Reliable data transfer over the internet
Manage the data yourself

No data hosting

Applications
® Remote water level monitoring
® Long-term monitoring
® Management of water taking
® Aquifer management

Levelogger

Gnsh o

‘fo $385.00 US

Reduce Your Bottom Line

A low cost alternative in the
Levelogger Series

Accuracy of 0.1% FS
32,000 Datapoints
5 Year Battery

1 Year Warranty

Compatible with Levelogger
Gold Series, Software and Accessories

Leveloader

Gold

Rugged Data
Transfer Device

Dedicated to
Levelogger Series

Real-Time View

Stores 1.39 Million Datapoints

Re-program in the Field

The Leveloader Gold is a convenient
data transfer unit designed for use with
all versions of the Solinst Levelogger,
Barologger and Rainlogger. View readings,
program dataloggers and download
multiple data files in the field.

High Quality Groundwater & Surface Water Monitoring Instrumentation

Solinst

E-mail: instruments@solinst.com

Solinst Canada Ltd. Todd Road, Georgetown, ON L7G 4R8

Tel: +1 (905)873-2255; (800) 661-2023 Fax: +1 (905) 873-1992; (800)516-9081 www.solinst.com
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Water managers have long operated under an assumption of stationarity—the principle

that natural systems operate within an unchanging range of variability. Under this
assumption, flood control systems were designed, water rights were allocated, reservoirs
were built, and cities grew. But climate change has introduced new extremes, from floods
to droughts, that challenge our existing management systems, demanding that we seek
new paradigms. This challenge is compounded by the fact that, according to a January
2009 Pew Research Center poll, dealing with global warming has fallen to the bottom
of the public’s top 20 domestic priorities for President Obama and Congress. Increased
concern over the economy and related issues is likely a factor in waning interest in global
warming, but so may be confusion over the numerous and conflicting predictions of the
impacts of global warming, and whether anything can be done about it. Public interest
notwithstanding, water managers cannot afford to ignore the possible effects of climate
change on water resources, particularly in the West. In this issue, we look at how climate
change projections are made and provide examples of how water managers are planning
to cope with this uncertain future.

The Water Page is a new feature in this issue (page 30), designed to provide a snapshot
of water resources in the Southwest. You'll find information on reservoir levels,
snowpack, drought conditions, and recent weather extremes. Let us know what you like,
and what s missing!

Thanks to all the contributors to this issue, and to our valued advertisers (listed on
page 43) and sponsors (page 9). Together, you make this publication a success.

Betsy Woodhouse, Publisher

South Fork of Feather River in Lake Oroville, Feb. 3, 2009.
\ Lake Oroville in northern California is the largest reservoir in
the State Water Project, with a capacity of 3.5 million acre-feet.

In early February, storage was only a little over 1 million acre-
feet and delivery allocations for the year were just 15 percent

of contractors’requests. Later that month Gov. Schwarzenegger
proclaimed a statewide state of emergency due to drought. But
this “drought” may actually be changing climate, as temperatures

warm and less precipitation falls as snow. Photo from the

California Department of Water Resources.
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and the new RiverSurveyor could well be
your favorite new toy too.

~ & Continuous shallow-to-deep discharge measurements
¢ ldeal for extreme flood or drought conditions
¢ Instant data from your mobile device
¢ Use in canals, streams and rivers
6 Small, portable and easy to use

FREE Technical notes, web-based training and product information at www.sontek.com. Sonlek

Questions? E-mail: inquiry@sontek.com or call +1.858.546.8327 .. .
. . . Sound Principles. Good Advice.
See the RiverSurveyor-S5 in action! youtube.com/SonTekYSI R
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On the Ground

Infrastructure earns a “D,” by
Betsy Woodhouse

 The surprising value of saltcedar, by
Edward P. Glenn, Pamela L. Nagler,
and Jeffrey E. Lovich

Government

* NM mine denied “sacrifice” zone

+ Delta woes cut water deliveries

» EPA pesticide exemption overturned

* EPA punts on perchlorate

 Arsenic in ABQ groundwater diluted
by San Juan-Chama

+ Big Chino in tug-of-war

* Value of GC high flows questioned

* Mississippi floodwaters could help
CO Basin

* Budget cuts hit AZ’s WQARF

HydroFacts
The Water Page
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+ Nick Melcher, Nat Nutongla and
Don Davis mourned

* Modeer new CAP leader

* LFR purchases ARCADIS

(limate Tools for Water Managers

* Networking to address climate
change, by Joe Abraham

R&D

* Some chemicals survive treatment

* SNWA studies emerging
contaminants

» Lake Mead projections less dire

* Minnows return to Big Bend

* New tool cuts irrigation waste

» Water concerns over oil shale
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Is abrupt climate change imminent?
+ Could water markets save CA?
» Newest World's Water released
A practical guide to western water
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Beyond Stationarity

A 2008 article in Science declared, “Stationarity is dead.” Our water management
systems are predicated on the assumption that natural systems vary within a relatively
fixed range defined by historic records. But, as the article’s authors argue, the range

is no longer stationary: climate change is breaking records and moving boundaries.
Rising temperatures and new precipitation patterns will impact water supplies in the
future, but the timing and amount of these impacts remain uncertain. How can we
manage our water beyond stationarity? Articles in this issue explain how climate
change projections are evaluated by experts worldwide, why model results can differ
widely, and how those results are being reconciled. Information on future uncertainties
and examples of transferable strategies for coping with change are offered.

[PCC: Handling a Hot Topic

Eric Barron

The work of the Intergovernmental
Panel on Climate Change has become
the gold standard for synthesizing

the state of climate science. Its
reputation rests on an accountable
and transparent assessment process,
the involvement of both governments
and recognized experts, and an
ability to convey the significance and
certainty of its findings to the public.

Reconciling Projections of Colorado
River Streamflow

Martin Hoerling, Dennis Lettenmaier,
Dan Cayan, and Brad Udall

Modelers are working to reconcile
significantly disparate projections of
what Colorado River streamflow will
look like by 2050. Studies focused on
hydrologic modeling have narrowed
the range of predictions; climate-
model evaluation is the next step.

Scenario Planning; Making Strategic
Decisions in Uncertain Times

Ralph Marra and Timothy Thomure

How can a utility proceed in planning
in the face of uncertain climate
change, population, regulations, and
societal values? Tucson Water is
using scenario planning to determine
critical uncertainties about future
water supply and to identify projects
and programs that will prove the
most viable and flexible over time.
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Resources for Climate Planning
and Adaptation

Holly Hartmann

Where can water managers and
planners go to discover new approaches
and tools for addressing climate change
impacts on water resources? Here are

a few valuable and comprehensive
resources to help managers and
planners in southwestern states
anticipate and increase resilience

to the impacts of climate change.

Coping with Climate Change

ala Local Level

Elizabeth Willmott

King County, Washington, may

not be an arid region, but it too
faces dramatic impacts to its water
resources from climate change.
Through proactive planning for change
and strategic management, King
County is addressing water supply
issues and reducing potential threats
from flooding and sea-level rise.

Beyond Stationarity: Building the Center
for Change

Kimery Wiltshire

The end of stationarity means we
must rethink how to manage not

just our water infrastructure, but

also our water policy intitutions.

The Carpe Diem project is engaging
political and policy leaders and
scientists to identify opportunities for
proactive, science-based policies that
will meaningfully address climate
change impacts on western water.

Publishing Southwest Hydrology furthers SAHRA’s

* MWD online gauge tracks reserves
+ A global look at arid lands
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mission of promoting sustainable management

; . . OF ARIZONA.
of water resources in semi-arid regions.
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