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Arizona has seen its population increase and 
its water use decrease over the past several 
decades — how was this accomplished? Is there 
more room for this trend to continue?

Contrary to common knowledge, Arizona 
has in fact been growing its population and 
economy for years and years, while total 
statewide water use has been declining. 
Water use in Arizona was increasing 
until 1980 when the pivotal Groundwater 
Management Act (GMA) was passed. The 
GMA created the Arizona Department of 
Water Resources (ADWR) and provided 
a complex framework of laws, rules, 
management plans and policies that has 
ensured smart water management practices 
are undertook by all sectors. Another 
component of the declining water use 
in Arizona is that agricultural lands are 
converting to municipal uses. Cities and 
towns use less water than agriculture on 
an acre-per-acre basis. Today, the curve 
is flattening the overall lowering of total 
statewide water use is still occurring, just not 
at the same rate. In addition to the greater 
statewide trend, the per household numbers 
are going down as well. Moving forward, 
there are opportunities for more conservation 
in the municipal sector, also development 
will continue to occur on agricultural lands, 
so the expectation is that statewide water use 
will continue to go down. 

What is the current state of Arizona’s water 
resources? 

Overall, the state of Arizona’s water 
resources is good. Arizona has stored over 3 
trillion gallons of water for future use. That 
is equivalent to serving the City of Phoenix 
for 30 years. That said, there are a great 
deal of challenges emerging. In recent years, 

rural areas of the state have seen increased 
groundwater pumping, the reservoirs on the 
Colorado River are declining, and the region 
is in the worst drought in 126 years. The 
GMA has created programs and rules that 
have protected existing users and allowed for 
the continued growth of the state’s economy, 
even in this unprecedented drought. 
Additionally, water resource managers and 
elected officials continue to look at and 
tackle the challenges head-on, and progress 
is continually being made.

What is the Colorado River Compact, and does 
it need to be updated to meet needs in an 
increasingly drying western U.S. climate?

The Colorado River Compact was signed 
in 1922. The compact divided up the water 
of the Colorado River between the seven-
basin states and divided the states into 
the upper basin states (Wyoming, Utah, 
Colorado and New Mexico) and the lower 
basin states (Arizona, California and Nevada). 
Unfortunately, the river was divided based 
on the “wet years” that proceeded the 
compact, and as the states grow into their 
apportionment of the river, the finding is 
that there will be a shortfall. Add to that the 
effects of the current 22-year drought and 
climate change, and there is a real need to 
use less Colorado River water. The seven 
basin states and the federal government 
realized that a dryer future would have to 
be addressed together. In 2007, the parties 
executed the landmark Shortage Sharing 
Agreement (SSA). This agreement delineates 
how to share the river in times of surplus 
and shortage. The SSA was put together as 
an interim step to address the issues on the 
river and will be expiring in 2026. Due to the 
continued drying in the Southwest, the basin 
states created a Drought Contingency Plan 
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(DCP), which was executed in January 2019. 
The framework provided for more water to 
stay in the reservoirs earlier, so that deeper 
water cuts in the future could be avoided. 
The next phase of discussion is referred to as 
reconsultation, a step that will be completed 
before 2027. Arizona has already begun 
its own in-state process called the Arizona 
Reconsultation Committee (ARC).

Can you explain the potential effect of a Federal 
Declaration on Colorado River water reductions 
on western states? 

Per the DCP guidelines, the basin states are 
in a “Tier 0” shortage and states are taking 
less water off the river today. At this point 
in the drought, it is expected that the water 
level in Lake Mead will fall below 1,075 feet 
above mean sea level at the end of 2021. 
This is a critical elevation in the lake and will 
cause the Secretary of the Interior to declare 
a “Tier 1” shortage. At a Tier 1 shortage, 
613,000-acre feet of Colorado River water will 
be left in Lake Mead that would otherwise 
be used by the lower basin states and 
Mexico. For Arizona, this action will result 
in an approximate 18 percent reduction to 
its Colorado River entitlement. This curtail 
in supplies will primarily effect agriculture, 
and there will be no municipal sector 
reductions. In fact, water has been “banked” 
underground by the Arizona Water Banking 
Authority to protect the municipal sector for 
the potential effects of a deeper Colorado 
River shortage. 

Is the water situation in the West more 
manageable than people may think — for 
example, are there opportunities for conservation 
that have yet to be used? Can new technologies 
make for more efficient use of water and stretch 
these resources? 

The water challenges facing the West are 
significant and will require continued 
dialogue and action. There are, however, 
many possibilities for innovation-led 
conservation. There are significant 
investments in technologies to both 
enhance conservation in the Southwest, 
as well as delivering new supplies. 
Technology opportunities exist on the 
demand side — agricultural and municipal 
sectors — as well as on the supply side 
with the importation of water supplies. 
There is room in the agricultural sector for 

conservation; however, that conservation 
comes at a huge expense to farmers — this 
is typically where innovation occurs, the 
nexus of cost and need. Expect advanced 
water saving technologies developed for 
agriculture, at a lower and lower cost 
over time, saving billions of gallons of 
water. Regarding the municipal sector, 
conservation efforts from technology have 
evolved for many years; for example, 
toilets moving from five gallons per flush 
to 1.6, and now EPA WaterSense certified 
toilets use 1.28 gallons per flush or 
less; of course, the proliferation of low 
water–use landscaping displacing grass 
and water intensive landscaping — this 
has been made possible due to the now 
ubiquitous and affordable drip irrigation. 
There is still room for conservation in the 
municipal sector, in fact, conservation, 
as well as higher uses of water supplies 
through technology. For example, direct 
potable reuse is being implemented in 
various parts of the world. As growth 
continues and water supplies are strained 
in the desert Southwest, DPR will be 
implemented by numerous utilities saving 
billions of gallons a year. Lastly, there is 
continuing innovation on the supply side, 
specifically desalination. Innovations to 
desalination are incrementally increasing 
and continuing to bring the cost of 
desalinating ocean water down. More 
desalination projects and importation 
projects will spring up across the West.

What are the top strategies municipalities can 
use to be more efficient in their water use and 
stretch these resources?

Municipal water providers across the 
desert Southwest have done a good job in 
implementing conservation programs. The 
per capita reductions that have occurred in 
the region have greatly outpaced the U.S. 
average per capita reductions. That said, 
more needs to be done. The most effective 
strategies focus on awareness and customer 
behavior. Key to this is the implementation 
and integration of education programs, as 
well as the infrastructure that allows for the 
greatest information transfer to customers 
on their water use — the implementation 
of Advanced Metering Infrastructure (AMI). 
By obtaining meter readings 96 times a day, 
AMI systems allow customers to understand 
their water use in real-time. Good graphical 
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representation of water use on the web, 
along with email or text alerts on leak 
detection leads to realtime water savings and 
meaningful bill reductions for customers. 
Combining this technology, educated 
customers, and smart rate designs that 
provide a disincentive for high-water use, 
and whole communities become vastly more 
efficient in their water use. 

Are there water programs and strategies used in 
Arizona that you expect to be adopted elsewhere 
as climate changes and more municipalities face 
water challenges? If so, what are these and how 
do they work — what are the primary challenges, 
benefits/tradeoffs of various strategies/
programs?

Arizona is in a very unique position as it 
approved the Groundwater Management 
Act (GMA) in 1980. The GMA created a very 
sophisticated system for municipal water 
providers, and this system has provided 
a lot of incentives and disincentives for 
different actions. It also created innovative 
solutions between institutions and utilities 
that has allowed Arizona to lead the way 
in cooperatively managing resources. Two 
key programs combined, that were created 
by the GMA, have really propelled Arizona 
forward. The Assured Water Supply Program 
(AWSP) and the Aquifer Recharge Program 
(ARP). Under the AWSP, developers and 
utilities must prove to the state that a 100-
year supply exists before a new subdivision 
can proceed. Additionally, the AWSP provides 
incentives for the recharge of aquifers. There 
are huge benefits to these programs — of 
course, the obvious one is that development 
cannot occur without a robust water supply. 
Additionally, aquifers have hugely benefitted 
from these programs. The primary tradeoff 
to these programs is, of course, an additional 
regulatory burden that slows development. 
Also, development in some areas will cease 
if a 100-year water supply cannot be proven. 
While some developers will see this as a 
drawback, smart utility managers see the 
value in appropriately assessing available 
water resources as development occurs. The 
GMA has also created a very well-educated 
and sophisticated water resources community. 
While the Colorado River will be heading to a 
Tier 1 shortage in 2022, the impacts are well 
understood among stakeholders and mitigation 
efforts have long been set in place — this 
is the product of the sophisticated nature of 

the water resource community in Arizona. 
The GMA has proven its value time and time 
again, and has been, and will continue to be, 
emulated by surrounding states. 

Can you explain the multiple facets of water 
stewardship?

Water stewardship can best be viewed from a 
total water management (TWM) perspective. 
TWM is a comprehensive approach to water 
utility management that reduces demand 
on scarce nonrenewable water sources 
and costly renewable water supplies, in a 
manner that ensures sustainability and greatly 
benefits communities both environmentally 
and economically. This approach employs a 
series of principles and practices that result 
in real reductions to per capita demand, 
while allowing for economic development 
and other quality of life goals.

The tenets of TWM are as follows: 
Where possible, integrate water, wastewater 
and recycled water service in the same 
geographic area as to maximize the use 
of recycled water and minimize the use of 
potable water. That means: 

• For each community and unique 
situation, determine the best use of 
recycled water targeting 100 percent 
reuse and paths to 100 percent reuse.

• Direct beneficial reuse of recycled 
water for nonpotable demands within 
a community requiring a second 
distribution system.

• Indirect potable reuse, utilizing managed, 
direct injection and/or soil aquifer 
treatment recharge and recovery.

• Direct potable reuse, requiring advanced 
treatment technology and social buy-in.

• Create regional plans to consolidate 
and integrate water, wastewater and 
recycled water utilities and resources 
to the extent possible, and construct 
regional infrastructure that optimizes use 
of resources while ensuring the efficient 
operations of the utilities.

• Leverage advanced technology that 
allows for the accurate and meaningful 
tracking of resources, both water 
and physical plant, maintaining the 
performance and health of the related 
utility assets.
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• Institute programs that utilize data and 
incentivize behaviors that result in reduced 
demand of all water resource types, 
including: the smart application of water 
rates to encourage efficiency and equitable 
use; innovative new technologies for water 
metering and data presentation back to 
customers in actionable format.

• The most important part of TWM is the 
people aspect: employees, customers, 
regulators, and regional stakeholders all 
playing a role. Outreach and educational 
initiatives are critical to ensure all 
stakeholders including customers, 
development partners, regulators and utility 
staff are knowledgeable on the principles 
and practices outlined above. Important in 
this architecture is establishing partnerships 
with communities, developers and industry 
stakeholders to gain support for the 
principles and practices outlined here as 
TWM, and to develop further legislation, 
rules, codes and standards in pursuit of 
continuous improvement.

For investors transacting in Infrastructure, what are 
the key pillars of a successful investment in terms of 
assets and management?

A good investment begins in partnering 
with infrastructure companies (water/
wastewater utilities) who preserve their 
physical assets through a systemic 
process focused on the complete 
lifecycle of each asset. A proven, 
internationally accepted standard for this 
process is ISO 55000 asset management. 
A successful infrastructure company will 
follow the standard and include policies 
and procedures that specify how an 
asset is procured, installed, operated, 
maintained and even how it is disposed 
of at the end of its functional life. By 
having a robust asset management 
system in place, the company will 
provide an optimal return on investment, 
as each dollar is allocated to preserve 
the assets and ensure that they meet or 
exceed their useful life. Due diligence 
into potential companies would include 
review of their asset management policy, 
strategic asset management plan, entity 
or asset class management plans, and 
asking about key performance indicators 
such as mean time to repair, demand 
vs. overall maintenance, backlog and 
response time. v


