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New Members Share
Thoughts and Goals for
CAWCD Board
by Becky Witte, WSP Graduate Outreach
Assistant, University of Arizona
,Q1RYHPEHU¿YHSHRSOHZHUHHOHFWHG
to the Central Arizona Water Conservation
District Board. The CAWCD and its board
PHPEHUV PD\ QRW EH ZHOO NQRZQ WR WKH
general public, but they play an important
role in Arizona water policy. The CAWCD
manages, operates, and directs policy for the
Central Arizona Project (CAP), the supplier of
approximately 1.5 million acre-feet of water for
Maricopa, Pinal, and Pima counties. This water
is critical for the people of Central Arizona.
2I WKH ¿YH SHRSOH HOHFWHG WR WKH ¿IWHHQ
person board, two were re-elected to the
SRVLWLRQ /LVD$WNLQV DQG 3DPHOD 3LFNDUG7KH
newly elected members are Guy Carpenter,
Terry Goddard, and Heather Macre. AWR
interviewed the newly elected board members to
learn about their goals, expertise, and expected
challenges for the upcoming six year term.
Guy Carpenter has over 20 years of
experience with water resource planning and
policy development in Arizona. Formerly he
was a municipal water resource manager but
QRZZRUNVDVDFRQVXOWDQWWRKHOSFLWLHVGHYHORS
master water plans. Carpenter believes these
experiences provide the understanding needed
to deal with issues facing the board.
“My experiences have given me a good
understanding of Arizona’s rules and regulations
related to water quantity and quality. I understand
the engineering and construction requirements
necessary for things to get done, and I have a
lot of relationships with professionals within the
water, engineering, hydrogeology, regulation,
and construction industries. All of this will help
me anticipate and respond to challenges and
constraints along the way” said Carpenter.

Southern Arizona faces unique challenges in climate change adaptation. Source: Mindy
Butterworth, Institute of the Environment, University of Arizona

National Climate Assessment Foresees
Alarming Impacts on Southwest
by Katharine Mitchell, WRRC Graduate Outreach Assistant
The Southwest is considered one of the most ‘climate-challenged’ regions of North
America. The overwhelming heat of summer seems distant to many desert dwellers
LQ$UL]RQD5HVLGHQWVFDQQRWLJQRUHWKHJUHDWÀXFWXDWLRQLQWHPSHUDWXUHVWKLVVHDVRQ
Scientists are bringing to the public’s attention the fact that changes are affecting
Arizona’s climate, and that human activities are the driving force. Projected regional
WHPSHUDWXUHLQFUHDVHVDPSOL¿HGE\WKHZD\WKDWRXUJURZLQJFLWLHVUHWDLQKHDWZLOO
pose increased threats to public health. Rising temperatures and drought conditions
ZLOOIRVWHUPRUHVHYHUHZLOG¿UHV6QRZSDFNDQGVWUHDPÀRZDPRXQWVDUHSURMHFWHG
WRGHFOLQHGHFUHDVLQJZDWHUVXSSO\IRUFLWLHVDJULFXOWXUHDQGHFRV\VWHPV7KHVHNH\
¿QGLQJV RQ WKH FKDQJLQJ FOLPDWH¶V HIIHFWV RQ WKH 6RXWKZHVW KDYH EHHQ GHWDLOHG LQ
the recent draft of the National Climate Assessment. The draft of the Third National
Climate Assessment Report was approved by the sixty-person National Climate
Assessment Development and Advisory Committee and released for public comment.
This draft assessment arrived days after the National Oceanic and Atmospheric
Administration issued its annual State of the Climate report, noting that 2012 was the
hottest year on record.

CAWCD continued on page 3

Climate Assessment continued on page 2
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The Southwest is one of eight regions assessed in the report,
with a chapter dedicated to the most recent science on climate
change impacts for Arizona, California, Colorado, Nevada, New
Mexico, and Utah. A central component of the assessment process
ZDV WKH 6RXWKZHVW 5HJLRQDO &OLPDWH DVVHVVPHQW ZRUNVKRS WKDW
was held on August 1 - 4, 2011 in Denver, CO. With more than
HLJKW\SDUWLFLSDQWVDVHULHVRIVFRSLQJSUHVHQWDWLRQVDQGZRUNVKRSV
began the process leading to a foundational report.
Competition over scarce water resources in the Southwest will
only intensify over the coming years. Compared to temperature,
precipitation levels vary considerably across the Southwest with
portions experiencing both increases and decreases. Arizona is
SUHGLFWHG WR H[SHULHQFH VLJQL¿FDQW GHFUHDVHV LQ SUHFLSLWDWLRQ
levels, with some uncertainty in the southern areas of the state.
The authors state with certainty that there will be a continued
GHFUHDVHLQVQRZSDFNDQGVWUHDPÀRZV5LVLQJWHPSHUDWXUHVDQG
drought have caused earlier spring snowmelt, and shifted runoff
to earlier in the year. Precipitation extremes in winter will become
more frequent and more intense (i.e. more precipitation per hour).
Large portions of the Southwest will experience reductions in
UXQRII VWUHDP ÀRZ DQG VRLO PRLVWXUH LQ WKH PLGWRODWHWZHQW\
¿UVWFHQWXU\,QVRPHDUHDVVXUIDFHZDWHUTXDOLW\ZLOOEHDIIHFWHG
by the scarcity of water, higher rates of evaporation, higher runoff
GXH WR LQFUHDVHG SUHFLSLWDWLRQ LQWHQVLW\ ÀRRGLQJ DQG ZLOG¿UH
Discussions will need to continue to address demand pressures,
and the shared vulnerabilities of ground water and surface water
systems.
Both urban and rural populations in Southwestern cities are
KLJKO\GHSHQGHQWRQWKHVXSSO\RIGULQNLQJZDWHUDQGLUULJDWLRQ
ZDWHU IRU DJULFXOWXUDO XVH 7KH SURMHFWHG GHFOLQH LQ VQRZSDFN
DQG VWUHDP ÀRZ ZLOO OHDG WR WKH GHFUHDVH LQ UHFKDUJH DQG ZDWHU
supply for human and ecological consumption. The report presents
evidence of irrigation dependence, and the vulnerability of high
value specialty crops to extremes of moisture, cold, and heat.
7KH UHSRUW SRLQWV WR SRWHQWLDO FULWLFDO FKDQJHV LQ NH\ VHFWRUV
such as agriculture, energy production, and public health. As
high temperatures and more persistent droughts affect southern
Arizona, in particular, this will cause a shift in agriculture north,
which also poses an economic concern over the loss of jobs.
([FHVVLYHZLOG¿UHVDUHDFRQFHUQDVWKH\GHVWUR\KRPHVH[SRVH
slopes to erosion and landslides, threaten public health and safety,
DQGOHDGWRHFRQRPLFORVVHV:LOG¿UHDQGEDUNEHHWOHVNLOOHGWUHHV
across twenty percent of Arizona and New Mexico forests from
 WR  7KH FRQLIHU IRUHVWV RI $UL]RQD¶V VN\ LVODQGV DUH
notably threatened. Prescribed burning, mechanical thinning, and
retention of large trees can help forest ecosystems adapt to climate
change.
The delivery of electricity may become more vulnerable to
disruption due to extreme heat and drought events. The threat of
rising temperatures, and the effects of the “urban heat island”,
ZLOOPDNHWKHUHJLRQ¶VFLWLHVXQFRPIRUWDEOHSODFHVWROLYH5DSLG
population growth is particularly a challenge in this region
where ninety percent of the population lives in cities. The most
YXOQHUDEOHSRSXODWLRQVVXFKDVWKHHOGHUO\ZLOOEHPRVWDWULVN
The increased chance of power outages poses a serious threat to
safety and mortality. Heat stress has been found to be a recurrent
health problem for urban residents, and the highest rates of heatrelated deaths have been found in Arizona, notably Phoenix.
The National Climate Assessment has set out to serve as a
comprehensive and inclusive overview of the science of climate
change and its effects on communities in regions across the country.
“If it survives in substantially its current form, the document will
EHDVWDUNZDUQLQJWRWKH$PHULFDQSHRSOHDERXWZKDWKDVDOUHDG\

KDSSHQHGDQGZKDWLVFRPLQJ´1HZ<RUN7LPHVUHSRUWHU-XVWLQ
*LOOLV ZURWH 7KH VWDNHKROGHU SDUWLFLSDWLRQ DQG FRPPXQLFDWLRQ
strategy for the report sets it apart from previous U.S. climate
assessments. Efforts to educate will be ongoing and reports will
be a continuing effort rather than a periodic report-writing activity.
The process will include an evaluation of the Nation’s progress in
adaptation and mitigation and involve long-term partnerships with
non-governmental entities. The continuing process also will build
capacity for assessments in regions and sectors. The assessment
LQFOXGHVQHZPHWKRGVIRUGRFXPHQWLQJFOLPDWHUHODWHGULVNVDQG
opportunities, and provide web-based information that supports
GHFLVLRQPDNLQJSURFHVVHVZLWKLQDQGDPRQJUHJLRQVDQGVHFWRUV
of the U.S.
The assessment will contribute directly to the U.S. climate
SROLF\ GHEDWH LQIRUPLQJ WKH SXEOLF DQG NH\ GHFLVLRQ PDNHUV
RQ KRZ WR DGDSW WR D FKDQJLQJ FOLPDWH *UHJJ *DU¿Q RI WKH
University of Arizona, Institute of the Environment and the School
of Natural Resources and the Environment, led the production of
the Southwest Regional chapter along with Guido Franco of the
California Energy Commission. Andrew Comrie, University of
Arizona Professor in the School of Geography and Development,
was among the group of six lead authors for the Southwest chapter,
representing the University of Southern California, University of
1HYDGD /DV 9HJDV  &RORUDGR 6WDWH 8QLYHUVLW\ 1DWLRQDO 3DUN
6HUYLFH DQG 12$$ 7KH DXWKRUV HQJDJHG ORFDO VWDNHKROGHUV
through regional town hall meetings, to bring together climate
change experts and users of climate change information, from
DFDGHPLDORFDOVWDWHWULEDODQGIHGHUDOJRYHUQPHQWVQRQSUR¿W
organizations; and business and industry.
More than 240 authors have been engaged since the start of this
effort. The Global Change Research Act of 1990 mandates that a
national climate assessment be conducted every four years. The
last assessment was published in 2009. This newly released draft of
WKH7KLUG1DWLRQDO&OLPDWH$VVHVVPHQWZLOOUHVXOWLQD¿QDOUHSRUW
due in the second half of 2013. The third assessment was led by
.DWKDULQH-DFREVZKRWRRNDOHDYHRIDEVHQFHIURPWKH8QLYHUVLW\
of Arizona for a position as Assistant Director, Climate Adaptation
DQG$VVHVVPHQWLQWKH2I¿FHRI6FLHQFHDQG7HFKQRORJ\3ROLF\
Early in the two-year process, the National Climate Assessment
LGHQWL¿HGVWDNHKROGHUVWKURXJKDPRGHOIRURUJDQL]LQJDQGWKLQNLQJ
about individuals and groups that may be engaged at various points
in the process. Established under the Department of Commerce
in December 2010, and supported through NOAA, the sixtyperson National Climate Assessment Development and Advisory
Committee was assembled to act as a consultative body for the
National Climate Assessment. Committee members are diverse
LQ EDFNJURXQG H[SHUWLVH JHRJUDSK\ DQG VHFWRU RI HPSOR\PHQW
The draft report is available to download online, and the comment
SHULRGLVRSHQIURP-DQXDU\±$SULO'XULQJWKHRSHQ
public comment period, the report will also be under review by the
National Research Council. The authors will use the comments
UHFHLYHGWRUHYLVHWKHUHSRUWEHIRUHVXEPLWWLQJWKH¿QDOGUDIWWRWKH
government for consideration.
$UL]RQD¶VIXWXUHXQGHUWKHLQÀXHQFHRIFOLPDWHFKDQJHZLOOEH
VLJQL¿FDQWO\ ZDUPHU DQG GULHU WKDQ LQ WKH SDVW DQG WKH LPSDFWV
ZLOO DIIHFW WKH UHJLRQV¶ ZDWHU IRUHVWV ZLOG¿UHV HFRV\VWHPVDQG
ability to grow crops. The effects of climate change are already
visible across the region. The draft report paints a sobering picture
of existing conditions and of the climate future we face if action is
QRWWDNHQE\GHFLVLRQPDNHUVDQGWKHSXEOLFDWODUJH7KHDXWKRUV
state that “Climate change, once considered an issue for a distant
IXWXUHKDVPRYHG¿UPO\LQWRWKHSUHVHQW´

CAWCD continued from page 1
Aware that climate change could potentially have a large impact
in the Southwest, she wants CAWCD to “prepare to meet these
increases in demand in an innovative, comprehensive manner
which balances needs with the sensitivity of our environment.”
Keeping in mind the many major issues facing the board, the
ERDUGPHPEHUVZHUHDVNHGZKDWLVWKHPDLQJRDOWKH\ZRXOGOLNH
to accomplish during their term?
Guy Carpenter wants to focus on establishing a plan for
groundwater recovery of stored water in preparation for potential
shortages on the CAP. The implementation of a recovery plan
ZRXOG PHDQ FRQVWUXFWLQJ ZHOO ¿HOGV WR GHOLYHU VWRUHG ZDWHU WR
the CAP. Such a plan “would do the most for us with respect to
shoring up vulnerabilities associated
with drought or CAP system outages,”
said Carpenter. While there will be
institutional and regulatory hurdles,
recovery and conveyance infrastructure is
necessary “to provide a level of resiliency
and redundancy that is needed as demand
approaches available supply,” he said.
Terry Goddard also believes that the
immediate goal for the CAWCD should
be securing water for a shortage situation.
Guy Carpenter
In the event of a continued drought and
worsening of strains on the Colorado River, additional water
supplies will be needed to support Phoenix and Tucson.
Heather Macre has the goal of bringing a more sustainabilityIRFXVHGDSSURDFKWRLVVXHVDQGZRUNLQJWRHQJDJHWKHFRPPXQLW\
more. She observed a need “for more transparency at the CAWCD”
so that community members feel that their voices are heard. She
ZRXOGOLNHWRPDNHPHHWLQJVPRUHDFFHVVLEOHDQGEURDGFDVWWKHP
online.
The 15-member CAWCD Board consists of 4 members
representing Pima County, a member for Pinal County and 11 for
Maricopa County. All 3 of the new members are from Maricopa
County. Board members are elected to 4-year staggered terms; the
WHUPVRIWKHQHZO\HOHFWHGPHPEHUVZLOOH[SLUH-DQXDU\
7KH %RDUG W\SLFDOO\ PHHWV WKH ¿UVW 7KXUVGD\ IROORZLQJ WKH ¿UVW
Monday of the month. Meetings are open to the public and the
meeting minutes can be found online on the CAP website at
http://www.cap-az.com/boardofdirectors.aspx.
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Terry Goddard also has extensive relevant experience. He
served on the CAWCD board from 2000 to 2002 after serving
four consecutive terms as Mayor of Phoenix. Then in 2003 he was
appointed Arizona Attorney General, an appointment that ended his
term on the CAWCD board. As a returning member of the board,
Goddard believes that his experience as Attorney General and the
contacts that he made in that position will be useful. His decision
to return to the CAWCD board was motivated by his perception
of the critical importance of the Central
Arizona Project at this time. “The CAP is
a critical function for the state, and [water
issues] need to be handled right, without a
political agenda,” Goddard said.
Heather Macre is an attorney with a
focus on environmental law and policy. In
WKHSDVWVKHKDVZRUNHGRQFDVHVUHODWHG
to water rights, environmental permitting
and regulation, and land remediation, so
she will be able to bring a perspective
on these aspects of the legal system.
Terry Goddard
+HU ZRUNLQJ NQRZOHGJH RI &RORUDGR
River law, as well as with Arizona and Federal statutes, will be
EHQH¿FLDOIRUDQ\SROLF\GHFLVLRQVWKDWWKH&$:&'PXVWPDNHLQ
the coming years.
Macre said, “As an attorney I often have the job to bring two
diverse sides together and try to resolve an issue in a way that
EHQH¿WVDOORIWKHSDUWLHV,DPDOVRFKDUJHGZLWKEUHDNLQJGRZQ
complex issues into a more understandable, resolvable format.
When dealing with large complex issues such as those brought
EHIRUHWKH%RDUG,EHOLHYHWKDWWKHVHVNLOOVZLOOVHUYHPHZHOO´
Macre is also one of the youngest members of the board. She
sees her relative youth as both an advantage and a disadvantage.
She hopes to bring “energy and enthusiasm to the Board and offer
up a different point of view”. According to Macre, it is important
IRU WKH %RDUG WR UHÀHFW WKH FRPPXQLW\ LW UHSUHVHQWV ZKLFK
LQFOXGHVD\RXQJHUSRSXODWLRQ2QWKHRWKHUKDQGVKHDOVRWKLQNV
that her relative youth will be her biggest
challenge during her term on the Board.
Each of the new board members was
posed the question, what do you see as
the biggest water issue facing Arizona
residents?
Guy Carpenter answered that Arizona
will have to grapple with the issue of
increasing water prices, which are needed
to ensure a safe and reliable supply of
water. As infrastructure ages, repairs and
Heather Macre
replacements will be necessary. Also, the
cost of conveyance, storage, recovery, treatment, and recycling
could all increase in the coming years, especially if the cost of
power increases.
For Terry Goddard, the biggest water issue is a shortage of
water supplies from the Colorado River. The Central Arizona
Project has the lowest priority for receiving water in a shortage
situation. This places an extra burden on Arizona, and Goddard
stressed that “planning and contingencies to meet shortfalls are
needed.”
Heather Macre sees the biggest water issue as the balance
between increasing demand and a limited supply. To deal with this
she believes CAWCD needs to do long-range water management
planning. Macre says such planning “must include more aggressive
drought management planning and shortage sharing agreements.”

/FXT#SJFGT
New Grand Canyon High Flow
Experiment Started

"SJ[POB8BUFS3FTPVSDF8*/5&3





canal lining and land fallowing in the Mexicali Valley. In return,
the U.S. districts will receive about 95,000 acre-feet of additional
&RORUDGR5LYHUZDWHURYHU¿YH\HDUV
Environmental interests on both sides of the border were
On November 18, 2012, the Grand Canyon experienced a high- encouraged by provisions in Minute 319 that provide for
ÀRZ UHOHDVH RI ZDWHU IURP *OHQ &DQ\RQ 'DP7KLV UHOHDVHZDV restoration of the Colorado River delta. Minute 319 includes the
part of a restoration experiment by the U.S. Bureau of Reclamation DJUHHPHQWZRUNHGRXWDPRQJWKH860H[LFRQRQJRYHUQPHQWDO
in cooperation with U.S. Geological Survey’s Grand Canyon organizations, and the seven Colorado River basin states to set
0RQLWRULQJDQG5HVHDUFK&HQWHUWKH1DWLRQDO3DUN6HUYLFHDQG aside water needed for environmentally sensitive areas in the
the U.S. Fish and Wildlife Service. The purpose of the experiment &RORUDGR 5LYHU 'HOWD ,W LV KRSHG WKDW LQYHVWPHQWV LQ WKLV ¿YH
is to restore sandbars and beaches in the Grand Canyon for habitat \HDUSLORWLQLWLDWLYHZLOOOD\WKHJURXQGZRUNIRUH[WHQVLYHIXWXUH
and recreation. A new protocol developed by Reclamation calls restoration.
IRUDVHULHVRIVLPXODWHGÀRRGVWKURXJK7KHSURWRFRODOORZV
ÀRRGUHOHDVHVRQVKRUWQRWLFHDQGZLWKRXWH[WHQVLYHHQYLURQPHQWDO
UHYLHZZKHQFRQGLWLRQVPHHWSUHGHWHUPLQHGFULWHULD7KHÀRRGVDUH
expected to redistribute sediments in a manner similar to natural,
pre-dam conditions. Before the construction of the Glen Canyon
'DPLQVSULQJÀRRGVWUDQVSRUWHGODUJHDPRXQWVRIVHGLPHQW
A bill, introduced in the Arizona legislature as House Bill
that created natural sandbars. Since then, beaches have eroded SURYLGHVWKHIUDPHZRUNIRUFUHDWLRQRIYROXQWDU\5HJLRQDO
and sandbars have been disappearing, causing negative impacts on :DWHU$XJPHQWDWLRQ$XWKRULWLHVHQDEOLQJUXUDO$UL]RQDWR¿QDQFH
QDWLYH¿VKDQGUHFUHDWLRQ6LPLODUH[SHULPHQWVZHUHFRQGXFWHGLQ QHHGHG ZDWHU SURMHFWV  +RXVH 6SHDNHU $QG\ 7RELQ LQWURGXFHG
DQGDQG\LHOGHG¿QGLQJVWKDWLQGLFDWHDSURJUDP the bill to implement recommendations of the bipartisan Arizona
RI ZHOOWLPHG KLJK ÀRZV FRXOG UHYHUVH VRPH RI WKH GDPDJH Water Resources Development Commission he initiated in 2010.
Monitoring, data collection and analysis will continue throughout The WRDC released its Supplemental Report in September 2012
the program to contribute to adaptive management of the affected and Tobin’s bill deals with the report’s major recommendations.
area.
In addition to authorizing regional water augmentation authorities,
WKHELOODVNVIRUDPLOOLRQJHQHUDOIXQGDSSURSULDWLRQIRUWKH
Water Supply Development Revolving Fund. The augmentation
authorities could then get low-interest loans from the fund. The
Prescott Daily Courier quoted Tobin as stating that the legislature
might need to continue to add $30 million a year for as long
On Tuesday, November 20, 2012, the United States and Mexico as a decade to provide funds for the water supply expansion
signed an agreement on management and use of the Colorado SURMHFWV LGHQWL¿HG E\ WKH :5'& 0HPEHUVKLS LQ WKH UHJLRQDO
River, demonstrating their strong commitment to cooperation. water augmentation authorities is proposed to be voluntary and
.QRZQDV0LQXWHWKHDJUHHPHQWUH¿QHVWKHWUHDW\WKDW may include Arizona cities, towns, private water utilities, other
GLYLGHGÀRZLQWKHULYHUEHWZHHQ0H[LFRDQGWKH8QLWHG6WDWHV VWDWXWRULO\ GH¿QHG ZDWHU SURYLGHUV SULYDWH HQWLWLHV FRXQWLHVDQG
DOORWWLQJDSSUR[LPDWHO\SHUFHQWRIWKH&RORUDGR5LYHUÀRZWR State, Tribal and Federal entities.
Mexico. Minute 319 builds on previous agreements to resolve a
number of issues. The agreement was developed and facilitated
by the U.S. and Mexico Sections of the International Boundary
DQG:DWHU&RPPLVVLRQ3URYLVLRQVH[WHQGIRUD¿YH\HDUSHULRG
with the expectation that another agreement will be concluded at
the end of that time.
In December 2012, the Department of Interior released the
Minute 319 brings Mexico into agreements for sharing &RORUDGR5LYHU%DVLQ:DWHU6XSSO\DQG'HPDQG6WXG\. This
shortages and surpluses among the users of the river. Its basis three-year long study found multiple indications that the basin will
is Minute 318, signed in 2011, which allowed water districts in become more vulnerable in terms of water reliability, hydroelectric
0H[LFR WR VWRUH ZDWHU LQ /DNH 0HDG ZKLOH 0H[LFR UHEXLOGV SRZHU JHQHUDWLRQ UHFUHDWLRQ DQG ULYHU ÀRZV RYHU WKH \HDU
HDUWKTXDNHGDPDJHG LQIUDVWUXFWXUH ,Q 0LQXWH  WKH ZDWHU planning horizon. Study objectives included assessing Colorado
storage terms in the earlier agreement have been expanded. Mexico River supply and demand imbalances, considering impacts of
ZLOOFRQWLQXHVWRULQJXQXVHG&RORUDGR5LYHUZDWHULQ/DNH0HDG climate change, and identifying ways to resolve imbalances.
and agrees to voluntarily share in shortages as well as surpluses
The study serves as a call to action for an integrated planning
on the river. In addition, the agreement creates a mechanism process. Forty million people depend on the Colorado River for
for Mexico to store water in the United States resulting from water and power. Recognizing the importance of the river to the
conservation and new water projects. Minute 319 also provides people of the basin, the Bureau of Reclamation engaged with
for irrigation improvements in Mexico in exchange for access to KXQGUHGV RI VWDNHKROGHUV IURP DJULFXOWXUDO HQYLURQPHQWDO DQG
conserved water in the United States. Water districts on the Lower energy sectors, tribal groups and water agencies. Their input
Colorado River in the United States: Central Arizona Project, the throughout the study process was incorporated into published
Metropolitan Water District of Southern California and Southern LQWHULPUHSRUWVDQGWHFKQLFDOXSGDWHVDVZHOODVWKLV¿QDOUHSRUW
Nevada Water Authority, will contribute $21 million to Mexico for
Basin Study continued on page 6

HB 2338 Would Help Augment
Rural Water Supplies

Cooperative Problem Solving
Sustains U.S.-Mexico Agreement

Major Colorado River Basin
StudyReleased

(VFTU7JFX
How Should We Understand
“Water Security”?
by Robert G. Varady, Udall Center for Studies in Public
Policy, and Christopher A. Scott, School of Geography and
Development, University of Arizona
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:+$7 ,) \RX ZDNH
up tomorrow morning,
tumble out of bed and into
the shower, turn on the
faucet—and . . . no water
comes out? You throw on
VRPH FORWKHV FKHFN WKH
main valve outside your
KRXVH DQG ¿QG LW LQ WKH
“on” position. A call to
Robert G. Varady (left) and Christopher A. one of your neighbors
FRQ¿UPV WKDW WKH\ WRR
Scott (right) Source: Evelyn Varady
have no water.
7KHQFKHFNLQJ\RXUL3KRQH\RXOHDUQWKDWWKHFLW\LVXQDEOH
WR GHOLYHU ZDWHU RQ DFFRXQW RI >SLFN RQH D  H[WHQGHG GURXJKW
DQG LQVXI¿FLHQW VXSSOLHV LQ WKH UHVHUYRLUV E  D PDVVLYH EUHDN
LQ WKH PDLQ F  H[WHQVLYH OHDNV LQ WKH DJLQJ GHOLYHU\ V\VWHP
(d) electrical outages in the Central Arizona Project’s pumping
system, (e) discovery of bacterial or chemical pollutants in the
supply, (f) an explosion forcing closing of the main treatment
SODQW J  D ¿QDQFLDO FULVLV DW WKH XWLOLW\ RU K  VRPH RWKHU
unexplained reason].
Or WHAT IF the local utility announced that due to some
combination of the above factors, it would henceforth provide
water only between certain hours of the day? Or on alternate
days.
The situation described above is in fact one that prevails in
many parts of the developing world, where universal access to
VDIHGULQNLQJZDWHULVQRWDVVXUHG7KHUHDVRQVYDU\²IURPDFWXDO
ZDWHUVKRUWDJHVWRLQDGHTXDWHLQIUDVWUXFWXUHWRODFNRI¿QDQFLDO
resources, to chronic environmental problems, to most commonly,
poor governance. But if the causes differ, the results are broadly
familiar to residents across the globe, from Afghanistan to
Paraguay to Zimbabwe: too few connections to publicly-supplied
water, inequitable distribution, sporadic and unreliable service,
poor quality—and many of the resulting problems of poor health,
time away from more productive activities, unequal genderdivision of labor to self-supply water, and a host of other secondorder effects.
7RSDUDSKUDVHWKHIDPRXVOLQHIURPWKHFODVVLF¿OPCool Hand
Luke, “What we’ve got here is failure in water security.”
“Water security,” part of the larger notion of “environmental
VHFXULW\´ KDV EHFRPH D PXFKWDONHGDERXW FRQFHSW LQ UHFHQW
years. But how should we understand a term that features the
word “security,” which is burdened by its military-cum-diplomatic
connotation?
Environment and security—and therefore water and security—
are closely intertwined. Each affects the other. Environmental
SURFHVVHVLQYROYLQJZDWHUVXFKDVGURXJKWVÀRRGVVHZDJHÀRZV
and groundwater pollution may become serious enough to harm a

country, a region, or an urban area. Water-resources infrastructure
LV YXOQHUDEOH WR GDPDJH RU GLVUXSWLRQ IURP DWWDFNV VDERWDJH
poisoning, or other purposeful actions. Conversely, some
VHFXULW\SURWHFWLRQPHDVXUHVVXFKDVPLOLWDUL]DWLRQIRUWL¿FDWLRQ
construction, and patrolling can themselves adversely impact
environment, natural resources, and water availability and quality.
This interrelationship is further complicated by a deeper
distinction between hard “traditionalist” or “realist” views of
national security on the one hand—and softer, alternative, “nontraditionalist” or “post-realist” interpretations on the other hand.
Adherents of the realist school of thought see security
as a critical part of a nation’s sovereignty and therefore as a
fundamental, absolute right, with an obligation to preserve it at
any cost. According to this interpretation, arising from age-old
competition for territory and resources, “national security” is used
to justify maintenance of armies, development of new weapons
systems, and manufacture of armaments. In this view, military
VWUHQJWKDQGHFRQRPLFSRZHUDUHWKHNH\JXDUDQWRUVRIVHFXULW\
This perspective carried the day until the collapse of the Soviet
Union.
By the early 1980s, although the Cold War still raged, some
writers had begun challenging the realist view and, in effect, were
³UHWKLQNLQJVHFXULW\´7KHVHQRQWUDGLWLRQDOLVWVDUJXHGIRUDUDGLFDO
expansion of the concept of security to include social, economic,
demographic, agricultural, and natural-resources-related matters.
In the forefront of this movement were scholars writing about
environmental change. They saw clearly that because security is
contingent on stability and peace, environmental problems were
critical aspects of national security.
,QWKH\HDUVVLQFHWKHLQLWLDOUHGH¿QLWLRQRIVHFXULW\WKHWHUP
has broadened to encompass food security and poverty, climate
variability and change, energy, and water security. Security has
come to be the antithesis of vulnerability. In the case of water,
this conception of security emphasizes problems that threaten
the health and wellbeing of individuals and communities or their
economic security.
So to return to our original question, how should we understand
“water security”? We would cast it in the evolving, more holistic
view described above. This approach does not ignore raw political
and economic power asymmetries, but concentrates instead on
peaceful, cooperative solutions to shared problems. It suggests
that by overcoming vulnerability and enhancing security, society
at large wins.
,Q DWWHPSWLQJ D ZRUNDEOH GH¿QLWLRQ ZH YLHZ ZDWHU DV
simultaneously productive and destructive. A useful point of
departure is the 2007 interpretation offered by D. Grey and
C. W. Sadoff in the journal Water Policy: “the availability of an
acceptable quantity and quality of water for health, livelihoods,
ecosystems and production, coupled with an acceptable level of
ZDWHUUHODWHGULVNVWRSHRSOHHQYLURQPHQWVDQGHFRQRPLHV´
To allow for the dynamic nature of societal-ecosystemhydroclimatic interactions that characterize insecurity and
XQFHUWDLQW\ ZH KDYH SURSRVHG WKLV GH¿QLWLRQ  :DWHU VHFXULW\
constitutes the sustainable availability of adequate quantities and
qualities of water for resilient societies and ecosystems in the face
of uncertain global change.
So the next time your shower fails, you will understand that
ZKDW\RXDUHH[SHULHQFLQJLVDEUHDNGRZQLQZDWHUVHFXULW\
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Review by Susanna Eden
Early Colorado water law has long
been recognized as a model for the Prior
Appropriation Doctrine as it developed
throughout the West. Adoption of prior
appropriation was a deliberate rejection of
eastern water law, which gave the owners
of land located next to or across a stream
equal rights to the use of the water. In The
Colorado Doctrine, David Schorr examines
the reasons for this rejection and for the choices embodied in the
3ULRU$SSURSULDWLRQ 'RFWULQH LQ &RORUDGR +LV ERRN SUHVHQWV DW
once a history of the development of western water law and an
argument for questioning fundamental assumptions about this
radical departure from established water law. With a cast of
characters including greedy foreign capitalists, passionate agrarian
reformers, intrepid miners and irrigators, and populist politicians,
this history captures the human striving embodied in the law.
According to Schorr, prior appropriation as adopted in
Colorado derives from two principles. First, everyone should
have equal access to the use of water from a stream, not just
riparian land owners. In the dry western climate, limiting rights
to riparian owners would deprive the vast majority of citizens an
essential resource. Second, all users of a stream are entitled to
VXI¿FLHQWZDWHUWRDFFRPSOLVKWKHSXUSRVHIRUZKLFKWKHZDWHULV
appropriated. If too many people try to divide the waters of a
stream among them, no one would have enough to support a farm
or mining claim. Here is a seeming contradiction that is solved
E\JLYLQJSULRULW\XVHRIWKHZDWHUWRWKH¿UVWXVHUV,QWKLVZD\D
EDODQFHLVVWUXFNEHWZHHQHTXDOLW\DQGVXI¿FLHQF\
In addition, the law required that the water must actually be
XVHGIRUDEHQH¿FLDOSXUSRVH7KLVPHDQWWKDWQRRQHFRXOGFODLP
PRUHZDWHUWKDQQHHGHGDQGWKHUHIRUHQRRQHFRXOGSUR¿WIURP
speculation in a resource that belongs to all.
Schorr maintains that these principles express the predominant
sentiment in the West at the time, which was embodied in the ideal
of “the greatest good for the greatest number”. His interpretation is
based on a comprehensive review of relevant documents from the
period, and several of the most evocative of these are reproduced
LQWKHERRN2IWHQKHOHWVWKHERRVWHUVSROLWLFLDQVDQGLQÀXHQWLDO
ZULWHUVRIWKHGD\VSHDNIRUWKHPVHOYHVRQWKHSDJHV
Schorr’s goal is to turn the common wisdom on its head.
He argues that the widespread distribution of resources, rather
WKDQ HFRQRPLF HI¿FLHQF\ LV WKH IRXQGDWLRQ RI WKH &RORUDGR
Doctrine and therefore much of the water law of the West. This
is a distinction that may not concern most readers, but it should
not discourage them. Although it is clear that Schorr intends to

contribute to a scholarly debate, the end is not only scholarly. The
debate has infused current understanding and discussion on water
policy, and his insights have potentially important implications for
SROLF\PDNLQJ
In addition, the language is clear, the argument cogent, and the
information full of interest to anyone curious about the history of
western water law.

Water Transfers in the West
The report, Water Transfers in the West
provides an overview on how the region can
help meet growing demands for water with
YROXQWDU\ PDUNHWEDVHG WUDQVIHUV RI ZDWHU
rights. The report is a product of a yearlong partnership between the Western States
Water Council and the Western Governors’
Association, with input from more than
100 state administrators, environmental
organizations, farmers, academics, and water resource professionals
from across the West. Released in December 2012, the report
GH¿QHVDZDWHUWUDQVIHUDVDYROXQWDU\VDOHOHDVHRUGRQDWLRQWKDW
can move water among agricultural, municipal, industrial, energy
and environmental uses. The authors included only intrastate
activities and excluded interstate transfers. According to the report
water transfers are one component of a suite of tools western water
managers can use to meet new demands from changes in farming
practices, energy development, and urbanization. As such, transfers
are the subject of intense interest among the western states. After
tracing the history, drivers and trends observed in western water
transfers, the report describes a range of water policy considerations.
Among the major policy issues the report addresses are avoiding
and mitigating damaging impacts on agricultural economies, rural
FRPPXQLWLHV DQG WKH HQYLURQPHQW 7KH IROORZLQJ FKDSWHUV ORRN
into legal provisions, state perspectives and available mechanisms.
Final chapters draw conclusions about what states can do to provide
IUDPHZRUNVIRUEHQH¿FLDOZDWHUWUDQVIHUVDQGORRNWRQH[WVWHSV
The report recognizes that each state’s individual circumstances
will determine how it should address transfers and highlights
successful transfers and innovative practices as examples. Three
case studies illustrate the challenges and innovations that have been
used to shape water transfer agreements designed to leave all the
parties better off. Appendices provide more in-depth information
on rules, regulations, programs and water transfer arrangements
for the states covered in the report. The full report is available on
line at http://www.westgov.org/.
Basin Study continued from page 4
According to the report, by 2060, without action, there will
EHVLJQL¿FDQWLPEDODQFHVEHWZHHQGHPDQGDQGVXSSO\ZLWK
an average gap of 3.2 million acre-feet per year. Water
FRQVHUYDWLRQDQGUHXVHRSSRUWXQLWLHVDUHLQVXI¿FLHQWDORQH
to solve the problem, but the combination of augmentation,
FRQVHUYDWLRQDQGUHXVHFRXOGVLJQL¿FDQWO\UHGXFHULVNRI
future imbalances. Thereport can be viewed at http://
www.usbr.gov/lc/region/programs/crbstudy.html.

1VCMJD1PMJDZ3FWJFX
By Sharon B. Megdal

The Colorado River Basin Water Supply and Demand Study:
A Call to Action
competition for water resources and valuing drought damages,
hydrologic and economic impacts of drought under alternative
policies, and mitigating impacts. The volume’s introductory article
by Robert A. Young notes that solution options were divided into
three groups: “those pertaining to operating rules presently in
effect; those pertaining to potential changes in existing rules; and
WKRVHZKLFKSHUWDLQWRWKHIHDVLELOLW\RIPDNLQJVXFKFKDQJHVYLD
negotiation, litigation, or legislation.” Young’s article concludes
ZLWKDFNQRZOHGJHPHQWRIWKHIROORZLQJOLPLWDWLRQV³%HFDXVHRI
the large geographic scale, the technical complexity of the problem,
and the limited resources and time available to the research team,
the results must be considered as partial and tentative.” Young
DFNQRZOHGJHGWKDWWKHEURDGHIIHFWVRILQDGHTXDWHSUHFLSLWDWLRQDQG
environmental impacts could not be addressed as well as the authors
ZRXOGKDYHOLNHGDQGPHDVXUHVRIZDWHUGHPDQGZHUHJHQHUDOL]HG
based on local data. In 1995, however, the publication represented
DFRPSUHKHQVLYHVXPPDU\RIWKHVWDWHRINQRZOHGJH
,QWKHLQWHUYHQLQJ\HDUVWKHUHJLRQKDVJURZQVLJQL¿FDQWO\
Institutional arrangements not anticipated, such as interstate
EDQNLQJKDYHEHHQHQDFWHG7KH&RORUDGR5LYHU,QWHULP*XLGHOLQHV
IRU /RZHU %DVLQ 6KRUWDJHV DQG &RRUGLQDWHG 2SHUDWLRQV IRU /DNH
3RZHOODQG/DNH0HDGDQGWKH,QWHULP6KRUWDJH6KDULQJ*XLGHOLQHV
were adopted in 2007. Minute 319 to the 1944 U.S.-Mexico Water
7UHDW\ZKLFKZDVVLJQHGLQ1RYHPEHUDJUHHVIRUD¿YH\HDU
period to share water shortages and surpluses across the border. We
DUHDGDSWLQJWRDFKDQJLQJDQGXQFHUWDLQODQGVFDSH±RUVKRXOG,VD\
ZDWHUVFDSH±EXWDOOUHFRJQL]HWKDWZHPXVWGRPRUH
Let’s embrace the study as a Call to Action. The study involved
many partners, public and private. It was subject to external peer
review. It projects 3.2 million acre-feet (3,947 million cubic
meters) as the imbalance between water supply and water demand
LQWKHVWXG\DUHDE\2IFRXUVHWKHPLOOLRQ¿JXUHLVRQO\
DQ HVWLPDWH DQG ZH NQRZ WKDW SURMHFWLRQV DUH XVXDOO\ ZURQJ ±
especially those 50 years out. The actual imbalance may be lower
RULWPD\EHKLJKHU7KHGHEDWHVKRXOGQRWEHRQWKH¿JXUHEXWRQ
what we do to prepare ourselves. If it turns out that we unexpectedly
enter a very wet period and we have over-prepared, we can all
FRQJUDWXODWHRXUVHOYHV±RURWKHUVFDQFRQJUDWXODWHXVSRVWKXPRXVO\
±RQZKDWDQH[FHOOHQWMREZHGLGRIZDWHUPDQDJHPHQW+RZHYHU
LIZHGRQRWWDNHDFWLRQQRZWRGHYHORSWKHVWUDWHJLHVWRDGGUHVVLQJ
imbalances, we will have failed doing for future generations what
past generations have done for us, namely identifying the path(s) to
water security.
Note: The WRRC has a limited number of hard copies of
Severe and Sustained Drought, Water Resources Bulletin, Volume
31, No. 5, October 1995 available for sale at the 1995 cost of $15
SOXVVKLSSLQJ3URFHHGVVXSSRUWWKHZRUNRIWKH:DWHU5HVRXUFHV
Research Institutes, as authorized by the Water Resources Research
Act of 1964 and 1984 as amended, of the Powell region. The WRRC
received a copyright release from the American Water Resources
Association and a digital version of the volume is posted at https://
wrrc.arizona.edu/publications/other/severe-sustained-drought.
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In December 2012, the U.S. Department
of Interior released the Colorado River
Basin Water Supply and Demand Study,
ZLWKRI¿FLDOVUHIHUULQJWRLWDVD³&DOOWR
Action”. This massive study, which can
be accessed from the web site of the U.S.
Bureau of Reclamation, was three years
LQ WKH PDNLQJ  ,W LQYROYHG D GLYHUVH
VHW RI SDUWQHUV DQG VWDNHKROGHUV IURP
the seven Colorado River Basin states,
PDQ\RIZKRPFRQWULEXWHGVLJQL¿FDQWO\
to the data and analyses. Its Executive
Summary and 89-page Study Report
VXPPDUL]HWKHHIIRUW¶VPHWKRGRORJ\DQG¿QGLQJV7KH([HFXWLYH
6XPPDU\VWDWHV³7KHSXUSRVHRIWKHVWXG\ZDVWRGH¿QHFXUUHQW
and future imbalances in water supply and demand in the Basin
and the adjacent areas of the Basin States that receive Colorado
River water over the next 50 years, and to develop and analyze
adaptation and mitigation strategies to resolve those imbalances.”
Most notably, it then states that the study did not propose a set of
solutions but rather “a common technical foundation that frames
the range of potential imbalances that may be faced in the future
and the range of solutions that may be considered to resolve those
imbalances.”
The Study Report does a nice job of explaining potential
scenarios and their resulting imbalances and summarizing the
options for addressing the imbalances, with costs, time frames, and
potential water yields noted. The list of solution options is, by and
large, not surprising. Some commentary has focused on the very
expensive and costly water importation options. However, the cost,
legal, political and environmental feasibility challenges of a few of
the options are well recognized.
Some have noted that the report documents what we already
NQRZ:HNQRZWKDWWKH&RORUDGR5LYHU&RPSDFWDOORFDWLRQVZHUH
EDVHG RQ D ZHW SHULRG DQG WKDW DYHUDJH ÀRZV DUH H[SHFWHG WR EH
lower than the commitments, if we can call them that, of water. Dry
periods may be more severe than even the tree ring records suggest
GXHWRFKDQJHVLQFOLPDWH:HNQRZWKHSRSXODWLRQDQGHFRQRPLHV
of the regions served by Colorado River water have grown and
ZLOO FRQWLQXH WR JURZ  :H NQRZ WKDW WKH HFRQRPLHV RI VRPH
regions, such as Central Arizona, are more vulnerable to Colorado
5LYHU VKRUWDJH WKDQ RWKHUV  :H NQRZ WKDW ZDWHU XWLOL]DWLRQ DQG
precipitation patterns affect the water demanded by and available
WRDOORIWKHZDWHUXVLQJVHFWRUV±PXQLFLSDODJULFXOWXUDOLQGXVWULDO
and natural.
The water management challenges of the region have been
well studied and documented. Almost 20 years ago, in 1995,
the American Water Resources Association published a special
issue of Water Resources Bulletin. Entitled Severe and Sustained
Drought: Managing the Colorado River System in Times of Water
Shortage, the 13 collected papers cover the following topics: tree
ring records, hydrologic scenarios, drought impacts, legal and
institutional options, social implications, environmental effects,
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