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A few thoughts about ethics:

The Service of Science

The work of scientists is expected to be as objective as possible. Yet

scientific knowledge emerges from a process shaped by human virtues,
values, and limitations, and by the expectations of society, which wants to
benefit from the work. This is where ethics enters into the discussion.

So what about the consulting scientist, who serves clients with vested
interests? When we at Clear Creek Associates refer to the value of our staff,
we’re speaking not only about a group of people whose collective expertise
in groundwater-related projects in Arizona is unmatched—we’re also
referring to the value of our scientific principles, grounded in our
professional integrity.

And so in providing consulting services for our clients, our ethical
standards as scientists remain uncompromised.

Our clients expect no less from us.

Right from the beginning of

our company nine years ago,
Clear Creek Associates has
sponsored and presented at
professional events that benefit
the hydrology and geologic
sciences and promote
professional dialogue.

That is why we are proud to be

a sponsor of the combined 45th
Annual Meeting of the American
Institute of Professional
Geologists (AIPG), the 21st
Annual Symposium of the Arizona
Hydrological Society (AHS), and
the 3rd International Professional
Geologic Conference, Sept. 20-24
2008, in Flagstaff, Arizona.

The very timely topics are
“Changing Waterscapes and
Water Ethics for the 21st
Century” and “Global Geoscience
Practice, Standards, Ethics, and
Accountability.”

For more information, visit:
www.aipg.org/2008/AIPG-AHS-
3IPGC.htm

in the Phoenix metro area:
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



Junior...

...the newest addition
to the Levelogger
Family

Levelogger Proven to be
Worth its Weight in Gold

3385 Us

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

¢ Maintenance Free Design/Lifetime Calibration
e Backwards Compatible

e 3 Year Warranty

e Real-Time View

e User-selectable Sampling Schedule

e 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.

Solinst Canada Ltd., 35 Todd Road
Georgetown, ON L7G 4R8
Tel: +1 (905) 873-2255; (800) 661-2023

[ ] ®
: SOI lnSt Fax: +1 (905) 873-1992; (800) 516-9081
E-mail: instruments@solinst.com

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
Stores 1.39 Million Datapoints
Real-Time View

Re-program in the Field

www.solinst.com
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Whether you endorse or oppose mining uranium for nuclear energy, rising uranium prices
and worldwide demand indicate the practice is on the upswing, and most U.S. deposits

occur in the Southwest. Newspaper headlines in recent months describe numerous new
mining claims, including in areas that encroach upon urban and national parklands, as
well as ongoing threats to water quality from mining and milling operations that occurred
decades ago. Uranium production likely is coming soon to an area near you.

Uranium production from the 1950s to the 1970s left a legacy of contaminated
groundwater, surface water, and soils. The effects of tasteless, odorless radiation were not

understood until after miners and users of the contaminated materials became seriously ill;

only then were regulations for managing uranium production enacted. Now that uranium
standards have been established, will the next uranium boom be any safer for humans and
the environment? That remains to be seen. Some parties say yes, absolutely; others say no
way. Finding a viewpoint that objectively weighs the advances in mining technology and
protection of health and the environment against the inherent dangers of the handling of
uranium proved impossible. But through this issue, we can become informed about what is
involved, what has happened, and what might be different in the future.

We are pleased by the long list of contributors to this issue, making it truly a publication
by and for the water professionals of the Southwest. Thanks to all of them, our eight 2008

sponsors (see page 9), and our 35 advertisers for providing the support that makes this
issue possible.

/S0y WA\

Betsy Woodhouse, Publisher

After uranium is leached from

thwest . .
Lki’“ kS ore, it is dried and filtered
to produce yellowcake, an .
intermediate step in uranium Correction . .
Costs of the California

ore processing, comprised
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INSIGHT ON
ULTRA-LOW
SEDIMENT FLOW
PROVIDED BY
ARGONAUT-ADV®

LOUISIANA, USA.
louisiona's coastal
wetlands provide
vital wildlife habitat and
a strong buffer against
storms. But they
are threatened by
subsidence and cut off
from the historic floods
that built the Mississippi
River Delta. Using
SonTek Argonaut-
ADVs®, o Louisiana
State University team
captured continuous
streams of data on
shallow, slow-moving
currents (down to 1
mm/s) that are
notoriously difficult
to measure. Their
findings are teaching
stakeholders how
releases of sediment-
rich pulses of water
through a diversion
structure near New
Orleans may be
managed to help
rebuild marshes while
minimizing impacts on
local fisheries.

www.sontek.com/news/
UliralowFlow.pdf

This is a paid advertisement.

[SOUND PRINCIPLE NO. 27]

Sound Principles. Good Advice.

ACOUSTIC DOPPLER TECHNOLOGY
ENABLES FAST ASSESSMENT OF

POST-QUAKE HYDRAULIC CONDITIONS

SICHUAN PROVINCE, China.
7.9 magnitude earthquake
in China left millions

homeless and susceptible to

thirst and water-borne disease
as it ravaged the country’s
hydrology monitoring stations.

SonTek/YS| immediately

responded with assistance and

hydroacoustic equipment —
allowing hydrologists to gauge
the speed and strength of
water flow, as well as monitor
drinking water distribution.

The advanced RiverSurveyor®

provided fast assessment
of flood conditions and did
in minutes what had taken
hours for a field crew with

conventional instruments.

www.sontek.com/news/
ChinaQuake.pdf

Extreme Weath €T events require
Extreme Monitoring Solutions

Issue 5

A SMART WAY TO
HANDLE FLOODS

KUALA LUMPUR, Malaysia.
Devosmﬁng floods are
common in crowded
Kuala Lumpur, necessitating
the massive Stormwater
Management and Road
Tunnel (SMART) project.
Because accurate and
timely information on
discharge and velocity
are vital for success, 16
SonTek Argonaut-SL and
Argonaut-SW current
meters were required. Says
Bruce Sproule, Greenspan
Technology’s International
Manager, “SonTek
equipment...was the
easiest and most accurate
to incorporate into this
project. The support is
good and the equipment

reliable.”
www.sontek.com/news/
SmartTunnel pdf

The most common and widespread of the world's natural hazards is
the flood. According to UNESCO, these disasters strike about 150 times, impact 500
million lives, and create at least $60 billion in damages — each vyear. Providing fast and
reliable flow data under unpredictable conditions is serious business at SonTek. And
making a difference anywhere in the world means our instruments have to be accurate,

reliable, and capable under extreme conditions.
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On the Ground
» Impacts of a 1,000-year rain event,
by Robert H. Webb, Christopher
S. Magirl, Peter G. Griffiths, Ann
Youberg, and Philip A. Pearthree

 Property rights and groundwater use,

by Christopher Brooks

Governmenl

NM domestic well permits debated
* CA struggles to manage drought
* CO considers rainwater harvesting
* EPA proposes CO, storage rule

 Navigable rivers ruling muddies waters

* An end to pilfering CO River water
* Grand Canyon mining on hold?

* NV and UT face off over transfers

» EPA won’t regulate 11 contaminants
» Water accord reached in SoCal

» Hopi WQ standards approved

(limate Tools for Water Managers

 Tracking U.S. precipitation, by
Mike Crimmins

R&D

* Plutonium migration explained
 Canal bypass urged for Delta

* Delta to become carbon-capture farm

* Lowered streamflows can mean
watershed health
* Damming favors non-native fish

Business Directory

and job announcement

Education

» Teens research AZ rivers, by Martha
P.L. Whitaker, Jim Washburne, and
John Madden

[n Print & Online

* Managing under climate change
» Trees signal VOC presence
» Water Resources 101
» Water sector at risk for corruption
* DVD promotes water reuse
» Watershed planning handbook
* Real-time WQ info from USGS

(alendar

Mining Uranium

18

20

22

24

Groundwater was involved in the formation of many large uranium ore deposits,
and increasingly groundwater (fortified with other compounds) is being used to
mine them using in-situ leaching methods. Uranium mining in the 20th century
left a legacy of surface water and groundwater contamination that is still being
dealt with today. Water quality standards for uranium were not enacted until after
mining began, which means insufficient or no background data were collected

to serve as baseline remediation goals. Love it or hate it (there doesn’t appear to
be a middle ground), uranium mining is on the increase in the Southwest.

26  DOE Remediation of Uranium Mills;
A Progress Report

David M. Peterson, Laura E. Cummins,
Judith D. Miller, and Richard P. Bush

Most U.S. uranium production
occurred before water quality
standards for uranium existed.

Once the hazards of uranium were
understood, DOE became responsible
for managing and monitoring surface
and groundwater remediation

efforts at all decommissioned
uranium processing sites.

[n-Situ Recovery of Uranium

Mark S. Pelizza

In-situ recovery reverses the process
of uranium deposit formation, first
dissolving uranium from its ore body
through a leaching process, then using
ion exchange to remove the uranium
from the leaching solution. Strict
monitoring of the solution helps ensure
its confinement to the ore zone.

Well-Field Mechanics for In-Situ

Uranium Mining

Shao-Chih (Ted) Way

In-situ recovery of uranium deposits
involves an underground flushing
process that causes less environmental
disturbance than conventional

mining methods. Understanding the
hydrogeology of a uranium formation
is essential to determine the method’s
economic feasibility for a given deposit.

Western Uranium Development:
The Next Boom?

Clyde L. Yancey and Betsy Woodhouse

U.S. uranium production peaked in the
1970s, but record prices and growing
demand in recent years has revived
interest in uranium mining. What

will be different this time around?

Uranium Geology of the West

Clyde L. Yancey and

Virginia T. McLemore

Where in the West are uranium
deposits found, and how did they form?
Groundwater flow and geochemistry
play key roles in the deposition of
most types of ore bodies, as this
hydrogeology primer describes.

Groundwater Remediation from
Uranium Mining in New Mexico

Jerry Schoeppner

Extensive uranium mining and
milling in the Grants district of

New Mexico predated modern
environmental and health regulations.
Groundwater remediation efforts have
been complicated by many factors,
including shifting uranium standards.

Finding Benchmarks at Uranium
Mine Sttes

Daniel W. Erskine and Cynthia Ardito

Ambrosia Lake Valley of New

Mexico provides a case study of the
challenges of remediating uranium
mine sites. These include shifting
groundwater flowpaths, water chemistry
changes that accompany rewatering

of the mine workings, and a lack of
premining water quality benchmarks.

28

30

Publishing Southwest Hydrology furthers SAHRA’s
mission of promoting sustainable management
of water resources in semi-arid regions. S

THE UNIVERSITY
@j A OF ARIZONA.
¥
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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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