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president report
Marie Pearthree
Board President

SCIENCE AND THE PROTECTION OF PUBLIC HEALTH

“M

ay you live in interesting times” – we’ve all heard this
expression, which is purported to be an English
translation of a Chinese curse. While it sounds like a
blessing, this expression is almost always used ironically, implying
that ‘interesting’ times include disorder and conflict. Well, that’s
where we find ourselves today: in a time of national disorder and
conflict that is impacting, among other things, how scientific
findings are shared, communicated to the public, and applied
to public health.
The AZ Water Association states clearly its commitment to
public health through its Strategic Plan’s Vision statement: “A
vibrant Arizona through safe, reliable water.” Note the words
‘safe’ and ‘reliable’. As water and wastewater professionals,
our goal is the protection of public health through the delivery
of a safe and reliable water supply, in all its forms. In turn, the
foundation upon which such a water supply rests, is science. It
is the job of scientists working at all levels in such areas as clean
water and air, watershed and ecosystem management, drought
and climate change modeling and forecasting, to produce
findings that inform water and energy supply management, water
and wastewater treatment, and the associated technological
developments that make delivering a safe, reliable water supply
both possible and economically feasible. The efforts of the
scientific community form the foundation upon which state and
federal environmental and public health regulations are based,
and also inform decision making by policymakers, agencies,
utilities, businesses and individuals. We are all best served if
scientific findings are discussed openly and without the intrusion
of politics.
We are at a critical juncture in which the balance between
scientific investigation and its application have been put squarely
in the spotlight. Over time we’ve seen gradually increasing attacks
on science, at the same time as we’ve seen escalating debate
over how much regulation is necessary to protect public health
and the environment. As stated by science historian Naomi Oreskes
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at the recent annual meeting of the American Association for the
Advancement of Science in Boston: “Science is not politicized
because we cross a line, science is politicized by people who don’t
like the findings.”
You only have to pay marginal attention to the news today to
know that a federal agency such as the Environmental Protection
Agency (EPA) and its power to regulate is a focal point of much
discussion. As a recent member of the AWWA Water Utility Council,
which focuses on national regulatory and legislative water issues,
I can tell you that AWWA has consistently stated that any rule
proposed by a federal agency such as the EPA, whether it’s a
proposed new rule or a modification of an existing one, should be
based on best available science, going so far as to promote the
need for more scientific investigation to occur before publication
of a rule even in draft form. But it is also important to recognize that
a balance needs to be maintained between what is possible from
a scientific perspective and what is reasonable with respect to
regulatory impacts, without harming the goal of protecting public
health.
And how does this affect us as water/wastewater professionals,
you may ask? Science is the foundation upon which providing
a safe, reliable water supply is built. It’s important that we stay
informed regarding scientific advancements in our fields of
expertise so that we continue to do our part to protect public
health. One way to do that is to invest in your education by
taking advantage of such educational opportunities as the one
presented by our 90th Annual Conference and Exhibition being
held May 3-5 in the South Building of the Phoenix Convention
Center. This large venue allows for as many as 230 exhibitors’
displays, which are opportunities for you to learn about the latest
water-related equipment and technological solutions; six full
technical tracks with over 170 presentations; two operator training
tracks each day of the conference; technical presentations by
our national AWWA and WEF representatives; and in-depth panel
discussions regarding new ideas and technologies in the water
industry, and drought contingency planning on the Colorado River.
This conference is one of the best investments you can make in
your career development as a water/wastewater professional.
It presents not only a wonderful learning opportunity from the
exhibitors and presenters, but also from each other through the
myriad of networking events available.
Finally, I want to say what an honor and privilege it has been to
serve as President of the AZ Water Association over this past year.
There is no more dedicated group of people to this organization
and what it represents than our Board of Directors, Committee
members, Association Manager Debbie Muse, Executive Director
David Iwanski, and numerous others who have dedicated
enormous amounts of time and effort in serving the Association’s
membership. Thank you for this very rewarding opportunity to serve
you, the membership!

executive director report
Dave Iwanski
AZ Water Executive Director

OUTREACH PAYING DIVIDENDS

O

ne of the primary responsibilities as your Executive Director is
to make concerted efforts to work with other organizations
and stakeholders who have a vested interest in meeting the
challenges we face as water professionals. One of the first things I
tried to do is develop a mantra so that a consistent message can
be delivered to everyone we’re in contact with whether in the
industry or not. At every opportunity I get to speak, I explain in this
order: WHO WE ARE – a volunteer driven not-for-profit 501(c)(3)
corporation with members who are operators, utilities (public and
private), engineering firms, lab technicians, contractors, consultants,
construction companies, customer service representatives,
equipment manufacturers, technology firms, educators and
students; WHAT WE DO – be the premier training and professional
development entity; provide networking, mentoring, and succession
planning; be a “go-to” association on water issues; support
regulation and legislation for infrastructure financing for water
and wastewater projects; encourage environmental stewardship
through conservation and reuse; provide a robust web-site and
educate members, elected officials, business leaders and the
public in general as to the importance of water; HOW WE DO IT –
our Board of Directors establishes policy goals and performance
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objectives as developed and presented through the use of our
active committees system (some committee examples being
construction and safety, water treatment, wastewater treatment,
customer service, stormwater, leadership and membership); we
interface with our national affiliates the American Water Works
Association (AWWA) and the Water Environment Federation (WEF);
and collaborate with stakeholders, regulators and elected officials;
and, WHY WE DO IT – because nothing is more important to people
or an economy than water.
With support from our Board of Directors, our Committee Chairs
and our membership, we have pursued an aggressive outreach
program to better cooperate, coordinate and collaborate with all
of the “players in Arizona” having an interest in water. In November
of 2015, the AZ Water Association was invited to send delegates to
the Arizona Town Hall, which focused on “Keeping Arizona’s Water
Glass Full” and our sponsorship of a video contest was a highlight
of this event. We continue to partner with the Town Hall leadership
on issues such as infrastructure financing, economic development
and building a strongly relationship with Mexico, all of which have a
water component in these agendas. Due to her exemplary service
during her tenure with the Central Arizona Water Conservation
District, our current Board President, Marie Pearthree, has opened
the door for us to enhance our working relation with the Central
Arizona Project. As a result, we have become involved in efforts to
protect Lake Mead, to support the Drought Contingency Plan and
to work on ways to find alternative energy sources in the event the
Navajo Generating Station power supply becomes too expensive
or unavailable. Up until last December, I was honored to service as
an Avondale City Council Member and to represent the City on the
Board of Directors of the Arizona Municipal Water Users Association
(AMWUA). This has allowed me now, as your Executive Director,
to build upon that previous relationship to work even more closely
with AMWUA members and staff on issues of mutual concern. Last
summer, we were afforded the opportunity, for the first time, to
have an AZ Water booth at the Arizona League of Cities and Towns
Annual Conference. This year our goal is to provide sessions related
to water issues to attendees at their 2017 event. The Salt River
Project has asked for us to join, and we have accepted, their forest
health and watershed management initiative. Sarah Porter, the
Executive Director of the Kyl Center for Water Policy at ASU, and Dr.
Sharon Megdal, Director of the Water Resources Research Center
at U of A, have both been presenters at partnership functions
and have provided us with various opportunities to speak and be
involved with both of their organizations. The Arizona Chapter of
The Nature Conservancy has asked for our help with their Salt Verde
Water Fund project and we are providing feedback related to
their proposals list. We have supported the Management Training
curriculum that is provided by the Arizona Agri-Business and
Water Council.
There are other examples of the outreach we have conducted
but the bottom-line is that the AZ Water Association continues to
build upon its reputation for working with other key players and
entities in the water community. Dividends are certainly being paid.

director report
Alan Forrest
AWWA Director

SPRING, A TIME OF CHANGE
“Spring time is a time for revival of every
living thing.”
Lailah Gifty Akita

S

pring is a time for change. In nature, it is a time when all of the
trees and flowers that have been dormant for the winter come
back to life and begin to bloom. It is a time when the birds that
had migrated south for the winter move north and return to their
homes. We in Arizona know that is also the time our “snowbirds”
begin their migration north to escape the inevitable heat of the
desert southwest.
Spring is a good time to clean up our yards and remove the
clutter from the garage. It is also a good time of year for us, as
water professionals, to take stock of our careers, look for new
challenges, and seek adventure in our careers and personal lives.
For some of us, it may be the perfect time to reset the clock and
take on a new job, either with our current employer or with a new
employer. Or, it may be the perfect time to take advantage of
that retirement package you worked so hard to earn. Whatever
changes you have been contemplating in your life, spring time is a
perfect time to take the plunge.
As I write this article, I am embarking on a new adventure in
my life and have taken a job with a new employer. Those of you
who know me, know that this is not the first time I have changed
jobs. In fact, during my 32 years in this business I have changed
jobs exactly eight times. That’s an average of one move every four
years – I guess that makes me an honorary Millennial, right? But, I
can tell you, each move was very positive for me and brought new
challenges and experiences that I would never have had if I had
remained sedentary in my career. Much like the coming of spring,
each change reinvigorated my career and gave me a burst of
energy as I took on these new adventures.
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Keep in mind that this kind of change is not for everyone. By
nature and training, those of us working in the drinking water
industry are extremely risk adverse and that’s a good thing because
the public we serve depends on us to ensure their safety each
and every day. However, I believe it can be healthy to step out
of your comfort zone once and a while and take on a challenge
that brings out your passions and abilities. I suggest you utilize the
network you have built as a member of AZ Water to explore some of
the opportunities available to you. Change is not always easy, but
positive change is always worthwhile.

“Spring is the time of plans and projects.”
Leo Tolstoy
What’s Happening at AWWA?
Spring is always a busy time for AWWA and this year is no
exception. As a newly elected Vice President to the AWWA Board
of Directors, I attended the New Officer Orientation held at AWWA’s
headquarters in Denver on March 6th and 7th. In addition, AWWA
hosted the spring Standard’s Council meeting in Denver on March
16th and 17th. The Sustainable Water Management Conference
was held in New Orleans March 19–24 and the Inorganics
Symposium was held in Detroit on March 21st and 22nd. The Water
Matters! Fly-In will be held in Washington DC on March 23-24 and
several AZ Water Board Members will be in attending along with me
– Tim Thomure, Patty Kennedy and Jeanne Jensen.
AWWA is going through some staffing changes this spring as well.
With the move from five regions to four regions, Terry Walters has
been assigned to be Arizona’s Section Relationship Manager. Also,
Cynthia Lane, AWWA’s Director of Engineering & Technical Services,
will be taking on a new role as the Assistant Manager of the Platte
Canyon Water & Sanitation District, her last day with AWWA is April
7th. Finally, Melanie Penoyar, Senior Manager-Membership, has
accepted a position with the Society of Mining, Metallurgy and
Exploration as its Director of Operations and her last day with AWWA
was March 16th. Both Cynthia and Melanie will be missed and we
wish them well in their new adventures, but their departure opens
up opportunities for others with a passion for water to take on a new
challenge in their careers as well. Remember, spring time is a time
for change.
So as we head into spring, I wish you the best and hope you
will catch a little bit of the spring fever and pursue some of your
passions. There is no better time to make some positive changes in
your life.

delegate report
Patty Kennedy
WEF Delegate

HAPPY SPRING!

I

am so excited to be your Water Environment Federation (WEF)
Delegate. For the next 2 1/2 years, I plan to use this column as
a way to communicate all the great and exciting things that
WEF and AZ Water have to offer. AZ Water is the state member
association for WEF. Both WEF and AZ Water offer top notch training
seminars, conferences, and workshops. I believe AZ Water is one
of the best and most active state organizations. Of course I may
be a little biased since I have spent the past 22 years as a member
of this great organization. With over 2100 members and 30 active
committees, there is something for everyone in this organization.
The 90th Annual AZ Water Annual Conference & Exhibition will take
place May 3-5. After outgrowing most of the conference facilities
in the state of Arizona, the annual conference will now take place
at the Phoenix Convention Center South Building. The conference
task force committee has been busy with all the planning and
organizing that goes into moving to a new location. It is going to be
a great conference and I look forward to seeing everyone in May.
On the national level, WEF participated in the annual fly-in on
March 21-23. This is a gathering of water professionals in Washington
DC to promote water related issues. The event hosted by WEF, Water
Environment & Reuse Foundation, American Water Works Association,
National Association of Clean Water Agencies, Water Research
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Foundation, and WateReuse addressed such issues as infrastructure
funding, affordability, and regulatory reform. Participants had an
opportunity to educate congressional representatives about water,
discuss local, regional, and national water topics with peers, and
make their voices heard to their representatives in Congress. I, along
with three other WEF members, spent two full days meeting with our
congressional representatives to educate them on Arizona’s water.
Another exciting WEF resource is their website. WEF strives to
bring members, the water sector, and the public the best tools,
resources, and experiences. With that goal in mind, the website
redevelopment process included
• extensive member input,
• comprehensive design work,
• expert technical development, and
• meticulous staff attention.
In January, WEF rolled out their new and improved website that
incorporated the items identified above. The new website has
better search capabilities, exclusive member content, and a full
mobile design. There is a lot of great information on the website.
Check it out at WEF.org.
See you at the 90th Annual AZ Water Conference & Exhibition
May 3-5!

distance
learning
water quality training

Learn at your own pace. All you
need is an internet connection.
Whether this is your introduction to wastewater treatment, a
refresher course, or an intellectual stimulator, WEF’s Distance
Learning training courses cover operation, design, and
engineering from top to bottom. More than just a series of online
quizzes, these courses offer hours of instructional material
needed by wastewater professionals.
Choose from a number of fundamental and accelerated courses,
ranging from 1 to 7 hours worth of content and recommended
educational credit.

http://training.wef.org
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az water association news

AZ Water Board Nominations 2017-2018
The AZ Water Nomination committee, chaired by Kevin Conway (5th Past President) presented the following slate of Board officers and
directors for the year 2017-2018 for approval by the Board of Directors. The nominees are members in good standing and have agreed to
serve if elected. The Board approved the Committee’s recommendation on March 16 during a regularly scheduled Board meeting.
The slate of officers and directors is subject to a vote of the member’s during AZ Water’s Annual Business Meeting at the Phoenix
Convention Center, in Phoenix, AZ. You are encouraged to attend and cast your vote.

Board Vice President
Timothy M. Thomure
PE, ENV SP

Tim Thomure is the Director of Tucson Water, providing potable and reclaimed water service to about 725,000
people in southern Arizona. Tucson is widely recognized for its industry-leading water conservation ethic and a resilient
water supply portfolio that provides water reliability to a desert region. Tim is a licensed PE with 23 years of experience
working in public utilities, private industry, and consulting. He holds a bachelor’s degree from the University of Illinois
and a Master of Engineering degree from the University of Arizona.
Tim serves on the Board of Trustees for the AZ Water Association, is a Past President of WateReuse Arizona, and
serves on the National Board of the Water Environment & Reuse Foundation (WE&RF). Tim also serves as the Chair of
the Steering Committee for Arizona Potable Reuse (SCAPR) and recently joined the External Advisory Committee for
the Water Resources Research Center at the University of Arizona.
Tim’s involvement with the AZ Water Association dates back to May 2001, when he made his first presentation at
the Annual Conference, held in Mesa. Since that time, Tim has made numerous presentations at AZ Water events,
frequently serves as a session moderator, and was the Chair of the 2011 Annual Conference Technical Committee.
Tim previously chaired the Water Reuse Committee and facilitated the Association’s recent updates to the Strategic
Plan and the related Business Plan. In 2014, Tim was inducted into the 5S Society in recognition of his continued service
to AZ Water and the industry at large.

AZ Water Association Officers and Board
Members
Officers and Directors
President, Bob Hollander
President-elect, Lisa Jackson
Vice President, Tim Thomure
Past President, Marie Pearthree
Treasurer, Asia Philbin
Secretary, Jeanne Jensen
AWWA Director, Alan Forrest
WEF Delegate, Patty Kennedy
Director, Mike Ambroziak (Mfg. Rep.)
Director, Amy Baker
Director, Jesse Black
Director, Patrick Goodfellow
Director, Darlene Helm
Director, John Masche
Director, Doug Kobrick
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Arizona Section of the
American Water Works Association
Officers and National Director
Chair, Bob Hollander
Chair-elect, Lisa Jackson
Vice Chair, Tim Thomure
Past Chair, Marie Pearthree
Treasurer, Asia Philbin
Secretary, Jeanne Jensen
AWWA Director, Alan Forrest

Arizona Water Environment Association
Officers and National Delegate
President, Bob Hollander
President-elect, Lisa Jackson
Vice President, Tim Thomure
Past President, Marie Pearthree
Treasurer, Asia Philbin
Secretary, Jeanne Jensen
WEF Delegate, Patty Kennedy

Board Member
Darlene Helm

Darlene Helm is a Civil Engineer Team Leader with the City of Phoenix Water Services Department. She received
a bachelor’s degree in Civil Engineering from Arizona State University and is a registered professional civil engineer in
Arizona. She has over 20 years of civil engineering experience and has been working for the City of Phoenix for the
last 18 years. As the Water Engineering Remote Facilities Team Leader, her main areas of emphasis are oversight and
project management for large water infrastructure projects, remote facility assessment projects, reservoir rehabilitation
projects and water supply well projects.
Darlene is a member of AWWA, WEF, ASCE and AZ Water where she has been an active member for the last 12
years. Darlene was the Committee Chair of the AZ Water Awards Committee, is an active member of the AZ Water
Distribution Committee and a member of the 5S Society.
Darlene is married to Ward and they have two children, Jacob and Kaitlyn. In her spare time away from work and
AZ Water, she enjoys spending time with her family, watching her kids play soccer, lacrosse and volleyball, and running
with their family dog, Sydney.

Announcing AZ Water Association’s Leadership Learning Series
Are you interested in advancing your leadership skills? The
Leadership Learning Series is aimed at engaging, educating,
training, and providing opportunities that enable developing and
emerging AZ Water Association leaders to build their skills and
become the next generation water leaders in the Association. This
series provides participants with opportunities to learn and engage
through a blended learning approach that includes presentation

by some of Arizona’s Water Leaders, suggested readings, podcasts
and engaging discussions. Any AZ Water Association member
is welcome, but we ask that you commit to participating in the
programming, that includes reading the materials, showing up for
the presentations, and engaging with your fellow series participants.
If you are interested please e-mail AZ Water Association Vice
President, Lisa Jackson at jacksonla@bv.com by April 24, 2017.
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KW (H20) – USING SUNSHINE TO POWER ARIZONA’S WATER FUTURE
A SURVEY OF ARIZONA WATER OPERATORS WITH SOLAR
By Janet Bunchman, ECM, CDSM, MBA and Energy Conservation Coordinator (Retired) City of Mesa,
Member of the AZ Water Energy Management & Sustainability Committee; and,
Daniela Panfil, Engineer in Training and Assistant Engineer Hazen and Sawyer

T

he Environmental Protection Agency (EPA) estimates drinking
water and wastewater systems account for 3 to 4 % of
energy use in the United States and 3% of the nation’s energy
consumption costing nearly $4B annually (U.S. EPA, 2012b). The
Energy Management & Sustainability (EM&S) Committee of the
AZ Water Association formed in 2014 to educate and collaborate
with professionals in the water industry on the water-energy nexus
and sustainability best practices. Recently the EM&S Committee
conducted a survey of city officials, water operators and
energy managers in Arizona with solar installations at water and
wastewater plants. The survey sought to identify how much solar
energy exists at Arizona water facilities; key decision factors driving
solar implementation; and their experiences, including any valuable
“lessons learned.”
Solar Beginnings and Declining Costs
On April 25, 1954, scientists at Bell Labs in New Jersey announced
the invention of the first practical silicon solar cell (APS Physics, April
2009). They demonstrated their solar panel by powering a small toy
Ferris wheel with a solar powered radio transmitter. The New York
Times commented “the silicon solar cell may mark the beginning
of a new era, leading eventually to ….the harnessing of the almost
limitless energy of the sun.” A year later Western Electric licensed
commercial solar cell technologies and Hoffman Electronics
created a 2% efficient commercial solar cell priced at $1,785/watt.
Today solar costs approach $2.00 /watt nationally (Solar
Energy Industry Association (SEIA), 2016) – Figure 1. In the last five
years solar costs declined by 64% in Arizona and utility scale solar
now averages between $0.03 and $0.05/kWh. (SEIA, December
2016). Two of the cities surveyed with 2017 installations over 1 MW
reported fixed solar power costs of under $.06/kWh and $.055/kWh
– highlighting solar costs continue to decline even without utility
incentives.

statewide. Figure 2 profiles Arizona water plant solar sizes, production
and operational dates from Peoria’s 59.6 kW turn up in 2010 to
Scottsdale’s 2.3MW installation with Tesla batteries later this year.
Solar capacity at Arizona water plants totals 24.5MW and is expected
to generate nearly 50M kWh annually. This amount of clean energy
production is equivalent to reducing CO2 emissions from 18,748 tons
of coal; or 3,953,900 gallons of gas; or 81,354 barrels of oil.

Figure 2. Profile of Communities in Arizona with Solar at Water Plants
Communities with Owned Solar
Six Arizona communities purchased solar systems. A key factor in
decisions to own their solar were low interest loans from the Water
Infrastructure Finance Authority (WIFA). WIFA offers a “green project”
program using EPA grant monies for sustainable construction
like water and energy efficiency, green storm water and other
environmentally innovative projects. An attractive financial incentive
for green projects can involve debt forgiveness – sometimes over
50% for economically disadvantaged communities. The following
communities secured WIFA loans for their solar construction:

Figure 1. Solar Cost and Installations
Solar in Arizona
Arizona ranks 3rd nationally in solar deployment with 2,965
megawatts (MW) of installed capacity. Solar at Arizona water
plants accounts for about 6% of commercial solar installations
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Peoria’s Beardsley Road Water Reclamation Facility (4MGD) –
Peoria secured a loan for overall plant upgrades involving clarifiers
and UV disinfection and constructed a 59.6 kW system, producing

about 20% of plant energy in 2016. Savings and Incentives totaled
$14,000 last year and are expected to be over $300,000 for the life
of the solar system.

Somerton’s Water and Wastewater Treatment Plants received
$3.2M in WIFA loans and $1M in debt forgiveness to construct a 272
kW concentrated photovoltaic (CPV) tracking system. CPV trackers
produce greater generation than ground mount systems requiring less
land. However, they’re more complex needing proprietary software
and equipment to maintain alignment to the sun. Somerton’s solar
vendor went bankrupt and systems soon lost alignment, drastically
lowering solar generation. City Manager Bill Lee considers Somerton
“…lucky in finding someone with expertise to reverse engineer the
system. We’re now producing about 60% of what was promised.”
Mr. Lee praised the electrical contractors who installed the system,
saying, ”They stood by Somerton throughout and even bought surplus
equipment stock from the vendor at auction.” A major storm in
2015 flooded the plant damaging inverters, transformers and arrays.
Somerton salvaged equipment and used surplus stock to restore the
system. They plan a future repair with an adjunct tracking system to
enable production to get back on track. Despite difficulties, Somerton
still benefits from solar savings as their credit per kWh for on-site
generation ranges from $.08 to $.12/kWh.

Gila Bend used $1.5M of their loan for a 460 kW solar system
installed in March 2013 and received significant debt forgiveness.
The fixed-tilt system located at the town’s Reverse Osmosis Water
Treatment Plant provides nearly 86% of the energy needs for the
plant. According to Stacey Young, Finance Director, “Initially Gila
Bend was not seeing much savings. The solar plant was overbuilt
in regards to the amount of power the arrays were producing
versus the amount of power on each utility interconnection, which
determines customer credit for solar. We were fortunate Arizona
Public Service (APS) greatly assisted us with adding interconnections
for two wells consuming large amounts of power.” Last year’s solar
savings were $97,000 including utility incentives.

Kingman received a WIFA loan in 2012 for construction of their
Downtown Wastewater Treatment Plant (.5MGD) including a 50
kW-DC solar system. Engineer Phil Alred indicates, “Solar has been
a good addition to the plant,” meeting 20% of the plant’s energy
needs and is virtually “plug and play” to maintain. While Kingman
had no comparative savings with the new plant, he said WIFA’s
debt forgiveness helped “solar show a good ROI.”

Bisbee’s San Jose Wastewater Treatment Plant (2MGD) – Bisbee
officials decided on a 400kW solar system to offset costs at their
plant. WIFA granted a loan of $1.6M with debt forgiveness of $0.4M.
Bisbee water operators received certification training from a solar
vendor on maintenance for inverters, panels and the electrical
interconnection. Post installation, plant managers conducted
an energy audit with help from APS and Tucson Water. Energy
efficiency improvements in UV disinfection and pump operations
reduced energy use by 30%. Public Works Director Andy Haratyk
said, “Putting in solar was one of the best things we ever did” as
maintenance of the system is easy and “energy savings - solar and
efficiency savings less the annual WIFA loan payments - are $12,000
annually.”

Douglas’ WWTP (2MGD) received a WIFA loan of $1.3M with debt
forgiveness of $0.4M. The project also included a new 3000 amp
Service Entrance Section (SES) to upgrade reliability and provide
adequate service. Luis Pedrosa, City Finance Director and Treasurer
indicated savings of $25,000 were seen in 2016 with a system lifetime
savings between $400,000 and $500,000. Douglas water operators
manage the solar system.
Communities with Leased Solar PPA’s/SSA’s
According to survey respondents with leased solar, initial
motivations included incentives from power utilities, no “upfront
cost” Power Purchase Agreements (PPA’s) or Solar Services
Agreements (SSA’s) and energy cost savings. With PPA’s and SSA’s
the solar vendor offers a contracted solar power $/kWh rate over
a 20-25 year term, a guaranteed annual production, and ongoing
maintenance. Solar financers take advantage of the solar tax credit
of 30% of project value authorized by the Energy Policy Act of 2005.
The solar tax credit was extended in 2016, declining gradually to
10% in 2022 for commercial solar. The following communities with
leased solar are Town of Gilbert, City of Tucson, Pima County, City
of Flagstaff, Town of Prescott Valley, City of Phoenix, City of Tempe,
and City of Scottsdale.
continued on page 16
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Reclamation Department (PCRWRD) said, “As peak 15 minute
demand is not reduced by solar, extensive analysis indicated
PCRWRD could save approximately $270k per year on a better fit of
plant loads with solar diurnal load profiles and a time of use (TOU)
rate plan. He added, “If a viable cost effective storage option were
available for solar, it might be a ‘game changer’” for reducing
demand charges during peak periods.
In 2017, PCRWD plans completion of the Corona de Tucson
WRF solar project. Once completed, solar power will account
for about 9% of total electrical power purchased by PCRWRD.
The department also beneficially reuses biogas produced in its
anaerobic digesters. PCRWRD expects to meet the County’s
renewable energy goal of 15%, ahead of its 2025 goal. PCRWD
estimates their savings from renewable energy projects to exceed
$4.5 million over 20 years, dependent on increases in power rates.
Gilbert’s Neely Wastewater Treatment Plant (11MGD) solar at 2.2
MW mounted panels in the facility’s’ recharge basin and adjusted
panel height accordingly. Gilbert received a rate of $.075/kWh with
a 2.5% annual escalator and utility incentives. Gilbert’s Wastewater
Manager Mark Horn indicates savings close to $2M were initially
projected. He expects most savings to occur in the last 10 years of
their contract but that “will depend on future utility rate increases.”

Tucson’s Central Avra Valley Storage and Recovery Program
(CAVSARP) – (63MGD), a recharge and pumping facility, expanded
their initial solar project to a 4 MW system in 2013. It produces
25% of CAVSARP’s electrical use. Two PPA’s were involved with
differing costs for solar power and incentives from the local power
company. Pumping loads have seen recent reduction with excess
solar generation sold back to the utility at lower, wholesale rates.
Tom Arnold, Lead Management Analyst indicates a “break-even”
average cost of solar, comparable to existing utility rates. He
mentioned saving money was not the sole reason for Tucson’s
decision to invest in solar. Rather providing “green energy with
little or no increase in overall power cost” and reducing the City’s
carbon footprint” as other factors.

Pima County’s Tres Rios WRF (50MGD) and Aqua Nueva WRF
(32MGD) both site a 1MW solar system. Eric Nelson, Technical
Program Manager for the Pima County Regional Wastewater
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Flagstaff installed 818 kW of solar at their Aquaplex, Rio de Flag
and Wildcat Wastewater Plants in 2013. The cost for the system
was $2.9M. The annual energy savings from solar power, plus
utility incentives, less the solar cost resulted in $40,160 savings in
2015. Cash flows estimate a savings of $2.4M to Flagstaff over 25
years, dependent on future rates. Flagstaff’s City Council in 2010
passed a resolution promoting City-wide energy efficiency and
renewable energy at their facilities. The City goal is to meet 35% of
energy consumption by 2020; and 50% by 2050 through renewable
generation or purchases. A report to the Council on electrical costs
cited “rising energy costs and the City’s reliance on predominately
groundwater based utility system” as rationales for the resolution.

Prescott Valley’s Tank Farm and Booster Station’s two solar
systems (695 kW) provide 50% of the power demand for the facility.
The Town’s Advanced Wastewater Treatment Plant (2.6MGD) two
solar systems ( 765 kW) provide 30% of demand. Prescott Valley’s
solar footprint is 1.460 MW. Projects completed in April 2012 and

the solar provider owns and operates the system on land owned
by the Town. Most surveyed communities saw no snafus with solar
equipment. But Utility Director Neil Wadsworth reported meters
for two systems switched and interconnected to the wrong solar
systems during construction. Two incidents occurred where a solar
power bus bar got excessively hot and burned up, taking a month
for each repair. While plant operations were not affected, solar
power was not available during that period. The Town realizes
overall savings from a combination of solar power, time of use
electrical rates, and control and optimization through improved
SCADA systems. Mr. Wadsworth suggested, “To take full advantage
of solar power pricing, future process changes require consideration
to try to limit increases in the kW demand of the plant equipment, or
time them to match peak solar production.”

Water Treatment (80MGD) Plant at 1.2MW plans to be operational
in March 2017. Solar panels are expected to provide 15% of the
South WTP’s and 30% of the Johnny G Martinez WTP’s energy needs.
Estimated savings over the 20 year SSA’s are $1M and $0.530M,
respectively. A comparison of Tempe solar projects over time
provides insight regarding utility rates and solar costs. The South WTP
project received an incentive of $.04/kWh from its utility provider
with a $.05/kWh cost of solar power. Thus the solar company
received $.09/kWh to construct and maintain Tempe’s 1st project.
Solar power costs for Tempe’s 2nd project are fixed at $.055/kWh
with no incentives. In three years time, solar provider cost declined
dramatically but Tempe’s cost rose marginally by $.005/kWh. This
and changes in utility rate structures – reductions in $/kWh rates but
increases in demand charges – led to more conservative savings
forecasts for the 2nd project. Grace Kelly, Energy Coordinator for
Tempe likes “the use of SSA’s as the City gets a facility powered
by renewable energy with no upfront capital costs and ease of
a “turnkey” system for design, build and maintenance.” The City
also has solar at its Library and Police/Courts complexes. Ms. Kelly
cited Tempe’s City Council resolution to power 20% of municipal
operations from renewable energy by 2025 as a major driver for
solar in the City.

The Phoenix Lake Pleasant Water Treatment Plant (LPWTP) at
7.5 MW- DC is by far the largest on-site solar generation facility of
Arizona water plants surveyed. The LPWTP photovoltaic complex
began operation in January 2013 and produces about 15.2 million
kWh per year. Surplus power generated is pushed back into the
APS system. APS provides credits for the surplus energy, which can
then be used at night, or on cloudy days. The solar was designed
to meet 70% of LPWTP’s energy needs at a water production rate
of 50 MGD; but LPWTP is currently producing only about 27 MGD.
Thus a surplus of solar credits is accumulated over the year. At the
end of the year, APS pays Phoenix the prevailing wholesale rate
(about $0.03 per kWh) for the accumulated credits. The LPWTP solar
provider charges about $0.07 per kWh, so this arrangement results
in a $0.04 per kWh for the accumulated credits. Though the LPWTP
solar facility will likely be financially beneficial for Phoenix in the
long run, Andy Terrey, Project Coordinator for the Water Services
Department, stresses “Water utilities need to thoroughly understand
how solar impacts the cost of power delivered from the grid, and
how that impacts their bottom-line energy costs.”

Scottsdale’s Water Campus plans a 2.3 MW solar installation in
2017 to generate 4.8 MWh annually and between 10 to 15% of their
water (70MGD) and wastewater (20MGD) plants electrical needs.
According to Chris Hassert, Water Resources Planning & Engineering
Director, “Telsa Battery Storage is an integral part of our strategy.
Solar alone does not shave cost. A solar with battery combination
allows cost savings in demand charges and is estimated to save
$1.4M over a 20 year period.” He adds, “Solar also benefits the
water campus by diversifying the power supply portfolio and adds
additional redundancy.”

Tempe’s South Water Treatment Plant (50MGD) solar sized at 924
kW became operational in March 2014 and the Johnny G Martinez

Lessons Learned
1. Right Size the Solar System – Douglas’ Luis Pedrosa counsels
it’s best to maximize energy efficiency opportunities prior to
solar implementation and operators should as a first step”…
identify and employ operational efficiency strategies and
audits to ensure the facility is being operated as designed.”
This would mitigate lessons learned for some communities
who found their solar systems sized too large or not
balanced between separately metered plant loads. Others
experienced reductions in MGD or pumping loads. Phoenix‘s
Andy Terrey warns, “Never size solar generating system larger
than the facility’s minimum anticipated monthly energy use.”
While solar vendors perform historical analysis of a facility’s
energy use, its incumbent on water managers to provide
plant forecasts or impacts affecting long-term energy use
to solar providers. Power utilities can also provide valuable
guidance and support in this effort.

continued on page 18
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2. Understand Utility Rate Structures and Plans – Power
utilities employ either kW or kWh values to determine the
appropriate rate plan for the plant. Solar reduces overall
kWh load and may reduce kW demand (if peak demand
occurs diurnally). This can result in a change to a lower usage
utility rate plan with higher costs. Or as PCRWRD discovered,
a TOU utility plan may be a better fit than a standard plan.
Knowing differences between “export” rate and “offset”
rate and how solar billing works is also important. Tempe’s
Grace Kelly, after navigating these complexities, suggests
“Hiring a third-party consultant familiar with utility rates to
vet solar proposals, assess utility rate impacts and determine
the best financial outcome” can be key to a successful solar
implementation.
3. Have a Plan and a Back-up Plan – Pima County, Flagstaff,
Tempe, and Tucson developed plans or goals for renewable
energy. As gleaned from survey responses, sustainability
goals foster a longer term systemic approach to energy
saving opportunities. While the survey found successful
outcomes for all solar projects, detailed technical and
financial planning occurred more often in communities
with plans and goals. Another byproduct of systemic
planning appears to be development of staff depth of
knowledge and expertise to perform analyses for continued
improvement. Several respondents commented on taking
advantage of solar benefits - like demand reduction;
integration with SCADA schedules; or rate plan analyses
to maximize savings. Hopefully all communities will plan to
optimize plant processes as expertise increases with solar.
     A back-up plan refers to weighing alternatives or options
available if projects “don’t always turn out according to
plan.” Somerton’s securing expertise and procurement
of surplus equipment for system repair; and Gila Bend’s
experience of adding on site load offer good examples of
managing unanticipated project contingencies.
4. Pay Attention to Policies – Recent utility rate case policies
on charges and net metering led to often contentious
disagreements between power utilities and the solar
industry. This created uncertainty for customers on future
utility and solar costs. On March 1, 2017, Arizona Public
Service (APS) and Solar Industry groups in Arizona reached
a settlement agreement, providing more certainty for
solar in Arizona. APS’ original proposal sought demand
charges for all residential ratepayers, elimination of retail net
metering for rooftop solar and provisions a $.03/kWh rate for
energy exported to the grid. In the settlement, APS rooftop
solar customers who apply by June are grandfathered
under current retail net metered rates for 20 years. The
compensation for future rooftop solar customers would be at
an export rate of $.0129/kWh (residential) – declining over a
10 year period. (Commercial solar information was not able
to be reviewed by the time this article went to press).
The Arizona Department of Revenue in 2014 proposed property
taxes on leased solar. Two of the state’s largest solar providers
lodged a complaint which is still under review in Arizona court. An
outcome is expected later this year.
The author wishes to thank the community representatives who
participated in this survey. Additionally, Arizona State University’s
Sustainable Cities Network and Susan Craig of WIFA provided
research and assistance with this article.
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2016 LEGISLATIVE YEAR IN REVIEW

GREAT ACCOMPLISHMENTS – WITH MORE CHANGES IN 2017
By Steve Dye, Legislative Director Water Environment Federation

T

he Water Environment Federation (WEF; Alexandria, Va.)
Government Affairs Department spent a very busy 2016
advancing the WEF agenda before Congress and building
a robust grassroots program for the future. Thank you to all WEF
members who contributed to our fruitful efforts in 2016. We look
forward to your continued participation in 2017.
Here are highlights of the many critical events and policy
changes from the past year.
New President, new direction
The year ended with one of the most monumental (and
unexpected) political events in the history of the U.S. with the
election of Donald J. Trump as President. While what the future of a
Trump presidency will mean for our nation is unclear, there are some
early, clear indications of how his agenda may affect the water
sector.
Mr. Trump spoke on the campaign trail about a massive
infrastructure investment package, reforms to the tax code, and
curtailing the reach of federal agencies on matters of regulation
and oversight. In early December 2016, WEF wrote a letter to the
then-President-Elect detailing WEF’s priorities and recommendations
for our nation’s water policies. The key points in the letter were
• advancing smart regulations and policies by using sound
science and technical merit,
• accelerating and expanding water infrastructure investment,
• bolstering research and development to find solutions to
pressing challenges in water,
• developing high-skill construction and water sector jobs, and
• ensuring local water systems are affordable and robust.
WEF also pledged to provide reliable and expert input to the
next administration to help solve the nation’s water challenges. The
full letter is available at http://bit.ly/wef-letter-to-trump.
WEF testifies before Congress on infrastructure funding bill
Despite admirable bipartisan efforts by some key members
of Congress, for the last decade Congress has struggled to
advance major legislation to expand funding resources for water
infrastructure investments. While no far-reaching legislation was
passed last year, several significant policies advanced deep into
the legislative process, only to be cut from final bills. This set the
table for 2017, which is expected to see a sizable infrastructure
package. WEF contributed to these efforts on several levels.
In April 2016, WEF testified at a Senate Environment and Public
Works (EPW) Committee hearing. Rudolph Chow, Baltimore Public
Works Director and the new WEF Government Affairs Committee
Chair, testified on behalf of WEF (an archived hearing webcast
and a transcript of Chow’s testimony can be accessed at http://
bit.ly/chow-testifies-to-senate). The Senate Committee heard the
results of an analysis that the committee had requested WEF and
the WateReuse Association (Alexandria, Va.) conduct. The results
show the full economic benefits to the economy, job creation, and
federal tax revenues from funding the Clean Water and Drinking
Water State Revolving Fund (SRF) programs.
The data show that
• every dollar of SRF spending results in $0.93 of federal tax
revenue;
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•

each million dollars in SRF spending produces 16.5 jobs with
an average salary of $60,000/year; and
• every million dollars of SRF spending results in $2.95 million
dollars in output for the U.S. economy.
Following the hearing, the Senate EPW Committee introduced
its version of the 2016 Water Resources Development Act (WRDA),
which cited the WEF/WateReuse report and called on Congress
to increase SRF funding significantly. The final WRDA bill included a
version of the Senate provision (further detailed below).
2016 Fly-In a success, setting the stage for 2017
WEF’s annual Washington, DC, fly-in event in April 2016 drew
nearly 200 water professionals from across the nation to carry the
message to Capitol Hill about the need for increased funding
and support for water infrastructure. In addition to meeting with
Congressional offices, attendees participated in regulatory briefings
and roundtables with program directors from the U.S. Environmental
Protection Agency (EPA) and other agencies. The fly-in event was
part of Water Week organized by WEF and its partners.
Registration is open now for the 2017 National Water Policy Fly-In
& Expo on March 21–22. Sign up to join hundreds of other water
professionals to advocate before Congress for more funding and
sound polices for water and water infrastructure. Registration and
details are available at www.waterweek.us/nwpf.
Congress finishes 2016 with new funding for water infrastructure
As the 2016 calendar year drew to a close, Congress took
several actions benefitting water infrastructure investments. A
Continuing Resolution that will fund the federal government through
late April includes $20 million to start the Water Infrastructure
Financing and Innovation Act (WIFIA). WIFIA is a new loan and loan
guarantee program that WEF helped create. EPA estimates that
the $20 million may provide more than $1 billion in credit assistance
and may potentially finance more than $2 billion in new water
infrastructure investments.
Organizations interested in applying for low-interest loans and
loan guarantees have until April 10, 2017, to submit a Letter of
Interest (LOI) to EPA, which issued a Notice of Funding Availability
(NOFA) in the Federal Register on Jan. 10, 2017. Further details about
WIFIA and the NOFA are available at www.epa.gov/wifia.
In addition, Congress passed and President Obama signed into
law the Water Infrastructure Improvements Act for the Nation (WIIN)
Act, which includes the Water Resources Development Act (WRDA).
The bill authorizes port, waterway, flood protection projects, and
drinking water and wastewater provisions.
While the WRDA authorizes mostly U.S. Corps of Engineer projects
and programs, the WIIN Act also features WEF-supported provisions,
including a Sense of Congress urging robust funding for the Clean
Water and Drinking Water State Revolving Fund (SRF) programs. This
provision is a result of the Senate version of the WRDA bill previously
mentioned.
The WIIN Act contains provisions to assist the city of Flint, Mich.,
including authorization to allocate $170 million through the Drinking
Water SRF program and grants to reduce lead in drinking water. The
bill also includes a Sense of Congress to provide $20 million to Flint
through the WIFIA program.

Sixty million dollars per year also are provided until FY 2021 to
help small and disadvantaged communities reduce lead in drinking
water at a cost share of 45%. In addition, the bill permits WIFIA loan
applicants to finance fees for the loan application process. The
bill also changes the WIFIA program to allow applicants to receive
credit for any costs and in-kind contributions they incur prior to the
loan award.
EPA advances CSO public notification in Great Lakes
In late December, EPA Administrator Gina McCarthy signed a
notice of proposed rulemaking (NPRM) implementing Section 425
of the Consolidated Appropriations Act of 2016. This section requires
EPA to work with the Great Lakes to establish public notification
requirements for combined sewer overflow (CSO) discharges.
“This NPRM addresses signage, notification of local public
health departments and other potentially affected public entities,
notification to the public entities, notification to the public, and
annual notice provisions for National Pollutant Discharge Elimination
System (NPDES) permittees authorized to discharge from a CSO to
the Great Lakes Basin,” EPA states on its website.
The rule affects NPDES permits within the Great Lakes watershed
that include a CSO. The public comment period is open until March
14 (www.regulations.gov at Docket ID No. EPA-HQ-OW-2016-0376).

Water Advocates gain a new home
WEF launched a new online grassroots advocacy website last
year to support the Water Advocates program. WEF members
and water sector professionals can access the website at http://
cqrcengage.com/wef/home for important legislative and
regulatory matters and calls-to-action on issues affecting the water
sector. 05Legislative in Review WEF Article.docx
A number of grassroots tools on the site help WEF members
engage with their elected officials. It’s easier than ever to become
a WEF Water Advocate and receive notifications about legislative
and regulatory issues and calls-to-action — visit http://cqrcengage.
com/wef/wateradvocates.
A recent successful Water Advocates campaign led to nearly
200 emails and letters sent to Congress during final negotiations over
the WRDA bill and Continuing Resolution.
With a newly elected President and the start of the 115th
Congress, 2017 is shaping up to be a monumental year for the
water sector. WEF will continue to push policies, regulations, and
support that reflect the interests of its members. Your input and
involvement is greatly appreciated as we work to advance the
interests of water professionals before policymakers and the public.
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City of Peoria Promotes Bob Hollander

Alan Forrest Joins HDR Engineering

Bob Hollander was recently promoted
to the Environmental Resources Manager
(Compliance), in the City of Peoria, Public Works
– Utilities Department. Bob had been serving
as the Environmental Compliance Supervisor
responsible for various environmental programs
including water and sewer compliance, testing,
tracking, and reporting, and for backflow
prevention, pretreatment, and storm water
permit compliance. Bob brings many years of expertise to the
position from his past responsibilities at the City of Phoenix, Arizona
Department of Environmental Quality, as well as his experience as
an engineering consultant. In his new role Bob will continue to be
responsible for environmental compliance in addition to the City’s
water conservation programs.

Alan Forrest, PE joined HDR Engineering,
Inc. on March 13, 2017. Alan’s career spans
over 32 years working in the water/wastewater
industry, specializing in water distribution
system planning and long-range integrated
water resources planning. He joins HDR as a
Water Resources Market Sector Lead/Section
Manager, based in the firm’s Tucson office. Alan
is a native Arizonan and a long-time Tucson
resident and as such, will primarily be responsible for operations
and business performance for HDR in Southern Arizona, interfacing
with major clients, supporting projects and proposals, and ensuring
achievement of business goals. Alan is a long-time member of
AZ Water and is currently serving his second term on the Board of
Directors. He is currently Arizona’s AWWA Director and was recently
elected Vice President of the AWWA Board of Directors.
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Safety Committee

Leadership Committee Looking for Members

Are you an AZ Water member interested in becoming involved
with a committee? If you are, we have great news! The AZ Water
Safety Committee is actively seeking new volunteers. Over the
past year several of our committee members have transitioned
to leadership roles within AZ Water and this has opened several
volunteer opportunities for AZ Water members.
We believe that a strong committee is one that leverages the
experience of and knowledge of its membership, at all levels, to
identify needs and offer solutions.
Our Mission focuses on bringing together water and wastewater
professionals, safety leaders, and industry specialists to share ideas
on issues from behavior based safety and member engagement
to exploring new equipment, products and programs specifically
focused on the prevention of workplace injuries, deaths, and
illnesses. The AZ Water Safety Committee also seeks to provide
learning opportunities and forums to allow for the exchanging of
information and ideas.
Our committee aims to provide compliance assistance tools and
best practice documents for our members. We also collaborate
with AWWA members, organizations, and partners to address
specific safety topics and most importantly to support and promote
the overall AZ Water mission.
If you are interested in learning more about the AZ Water Safety
Committee, please contact James Taylor at 602-216-7223 or email
safety@azwater.org.

As most of you know, the AZ Water Association utilizes the
committee structure to provide service to our members, tackle
projects and help formulate policies and procedures throughout
the various disciplines within the water professions. The committee
members who put forth the “roll up your sleeves” kind of efforts
are essential to our success. The Leadership Committee is now
recruiting members to help our organization build an even stronger
cadre of current and future leaders, the men and women who
want to become supervisors, superintendents, managers and
directors, along with business leaders to run the companies, build
the products, develop the technologies and provide consulting
services so vital to the industry. Our goal is to identify young talent
and nurture said talent. We are committed to providing leadership
training and skill sets, and to mentor individuals so inclined to pursue
management opportunities. Please come join us. All interested
individuals should contact Dave Iwanski, our Executive Director, at
Director@AZWater.org.

Awards Committee
Announcing New Sustainability Awards for 2018
AZ Water Energy Management and Sustainability Committee is in
the planning stages of establishing criteria for one or more awards
for 2018. We want to recognize achievements in:
• Energy and water efficiency and conservation
• Sustainable practices at water and water reuse facilities
• Sustainability champions
• Renewable Energy
Be on the lookout for Arizona projects, facilities, operators and
other champions in energy management and sustainability.
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Biosolids Committee
The Biosolids Committee has wrapped up a busy spring. They
held three webinars since last June, and just completed an
Equipment Demo on March 14th at the City of Surprise SPA 1 Facility.
They are presently working on a business plan for the upcoming
year and could use input and help in developing this plan.
The Committee generally meets once a month, during the 4th
Thursday of the month, from 12:00 noon to 1:00pm. Locations vary.
The Committee will continue working on more webinars as well
as plant tours. However, we need more help. If you are interested
in joining the Biosolids Committee and working with us in planning
events, please e-mail Committee Chair Dave Quinby at
dave.quinby@surpriseaz.gov and he will contact you with more
details concerning meetings. Everyone is welcome!

Young Professionals Committee
Look at all the fun you could be a part of!
Contact Clayton Freed (clayton.freed@phoenix.gov) or Nashita Naureen (nnaureen@carollo.com)
to learn more about the Young Professionals Committee and about upcoming events.

Tour of the
San Tan Vista
Water Treatment Plant
in Gilbert, AZ

Trip to Lake Havasu City
and Tour of the
Lake Havasu City
Water Treatment Plant

continued on page 26
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committee news

continued from page 25

University Outreach
at NAU and ASU

Young Professionals
Summit in
Tampa, Florida

Happy Hour at Devil’s Advocate in Tempe

Engineer’s Day at the Arizona Science Center

Tour of the Deer Valley Water Treatment Plant in Phoenix
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MORE THAN HALF OF UTILITIES
HAVE NO CLEAR-CUT PLANS TO FILL VACANCIES
By Ann Espinola, Editor AWWA Connections

M

any utilities across North America are still struggling to
develop programs and practices to address the aging
workforce bubble – and the culprit may be a difference in
learning styles and job expectations between Baby Boomers and
Millennials.
AWWA’s 2016 Compensation Survey reveals that just 44 percent
of responding utilities are implementing programs to plug the longanticipated retirement vacancies, leaving more than half with no
definitive plans.
“This is an area that needs much more attention to avoid
the unintended consequences of doing nothing,” said Charlie
Anderson, past AWWA president, former head of a large Texas
utility, and Baby Boomer. “Utilities do not have the luxury of doing
nothing in this critical workforce area. They must get aggressive and
address the aging workforce bubble to avoid negative impacts on
service levels in the future.”
Millennials self-taught
Kurt Croft is a 33-year-old Millennial and member of AWWA’s
Workforce Strategies Committee. He said utilities struggle to attract
Millennials partly because the younger generation embraces the
notion of self-teaching more than their predecessors.
Boomers learned early in their careers through teams and
collaboration, Croft said, but Millennials may learn better through
online instruction, searches and databases. And though they need
to appreciate that veteran workers have a lot of knowledge,
Millennials are turned off by working for set-in-stone organizations.
“The water sector needs to market itself differently,” said Croft.
“Technology and access to information are fundamental attributes
of the Millennials and they need to see the opportunity to use these
features in their work. But our industry is often very systematic.”
As an example, Croft said when he was an operations manager
a couple years ago at a medium-sized Pennsylvania utility, some
of the seasoned workers were reluctant to use geographic
information systems to locate water main shutoff valves. “We’d
spend 45 minutes to an hour, when we could have easily sped up
our efficiency.”
Jamie Langer, a 27-year-old project engineer at the Parker Water
& Sanitation District in suburban Denver, agreed that Millennials
thrive on technology and their own on-line research, but said she
and her peers also appreciate face-to-face teamwork. The sector’s
real problem, she said, is failing to reach out enough to elementary
and high school students to plant the idea of a future career in
water.
“We all went to the zoo on field trips during elementary school to
see behind the scenes,” said Langer. “We should do that with young
children, and regularly offer tours of water facilities. Let them know,
‘This is the kind of job you can do. You can be proud to work at a
place like this.’”
Like many water sector employees, Langer said she “fell into”
her utility job. When she was in college, coursework “glamorized”
consulting firms and making a lot of money, with little emphasis on
municipal positions. “You’re not thinking, ‘Oh, yeah, I want to work
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at a wastewater plant,’” Langer said.
Lindsey Olson, a design engineer at American Water, the largest
publicly traded water and wastewater utility in the United States,
said the word about water careers is getting out, but slowly. At age
39, she is a back-end Gen Xer.
“When I was in college, I liked my hydraulic classes, and I
thought I wanted to join the water industry,” Olson said. “But I didn’t
even know working for a utility was an option.”
And for those who are aware, “Society seems to have
developed an apprehension that this field lacks nobility,” Croft said.
“A young generation brought up watching young billionaires
emerge from the backlit screens of social media accounts,” Croft
said, “has left many young people looking toward industries that
produce seemingly great results. When was the last time you saw a
30-year-old billionaire emerge from the water industry?”
Younger employees need to balance their need for accolades
with the fact that older employees don’t necessarily crave or
expect the same level of praise, Croft said.
“Millennials need to understand that some aspects of work are
simply work and that not everything has an exciting and immediate
thrill.”
Water sector lags behind
The industry’s workforce struggles – in attracting new workers
and succession planning -- appear to be more severe than those in
other sectors.
In the water sector, 56 percent of utilities said they had no plans
in place to address pending retirement vacancies, according to
the most recent AWWA Compensation Survey. That compares to
just 31 percent of large companies that did not have succession
planning programs at their organizations, according to a 2011
CareerBuilder survey.
Of those AWWA utilities with programs to offset retirements, the
most prevalent are training programs and a formal succession
planning strategy. Less common approaches are to offer part-time
or ad hoc work for retirement-eligible employees. Other notable
responses included continuous education programs, leadership
development, and informal succession planning.
The water sector’s succession planning challenges are nothing
new. Results from the Association’s last five Compensation Surveys
show an uptick several years ago in the number of utilities with
programs to address the aging workforce bubble, and then a
leveling off.
In 2012, just 33 percent of utilities had succession planning
programs in place. Two years later, that figure jumped to 44
percent, where it remained in the most recent survey.
The planning shortfall comes as the sector faces a longanticipated flood of retirements. One in five workers at water and
wastewater utilities will be eligible to retire in the next five years,
according to AWWA’s 2016 Benchmarking Survey.
But is the sector’s vacancy dilemma really just about generation
gaps?
Olson said she thinks lack of time is the biggest reason most

utilities lack formal succession plans. “We need more than 40 hours
to do our jobs every week and the additional time to allocate to
succession planning is on the ‘nice to do’ list,” Olson said. “I think
utilities recognize that it has to get done, but just don’t have time
to do it. The key is making it a priority and I think that a lot of utilities,
like American Water, have been putting more effort into this vital
process with formal succession plans.”
Croft said utility politics can also get in the way of formal
succession planning. “If you’re in management and close to
retirement age, you may not want to make any waves by passing
over someone with political pull.”
Work-life balance
Connections interviewed AWWA members from across three
generations – Millennial, Generation X, and Baby Boomer – and
most noted the learning style differences. But another important
distinction emerged: Millennials expect less traditional work
schedules and the option to telecommute.
“Flexibility is key for Millennials and a lot of utilities don’t allow for
it,” Olson said. “The old-school mentality was you need to be sitting
in a desk, but I see this changing as younger Gen Xers are coming
into management. They recognize the need to be flexible regarding
telecommuting. They have an attitude of, ‘I don’t care where you
work, just deliver results,’ and Millennials are responding to it.”
Stuart Karasik, a member of AWWA’s Workforce Strategies
Committee and a contributing writer to Connections, said some
water-sector jobs require on-site workers, but many can be done
anywhere, anytime.
Because of modern technology, “You can treat water from
a million miles away,” said Karasik, a Baby Boomer. “Putting
everybody in a cubicle and saying everybody needs to be there 8
to 5 and a half hour for lunch, and this many days off, may not be
what Millennials want to do.”
Karasik said other career fields changed long ago to provide
more scheduling options. Some hospitals, he noted, now offer
12-hours shifts for nurses so that they can work three days per week
instead of five. Likewise, many firefighters work on a rotation with
extended hours, such as a 24-hour period on, followed by two 48hour periods off.
“A lot of companies are now allowing for more of a work-life
balance, and the water industry is going to have to respond,”
Karasik said. “They won’t be able to sit back anymore and say to
the Generation Xers and younger, ‘You have to do it my way.’ They
won’t want to work for you.”
Resources and strategies
To spread the word about the work of water professionals and
the value of water, AWWA recently developed two PowerPoint
presentations for elementary and high school teachers to share with
their students. The high school presentation also highlights career
options in the sector, explains the credentials needed, and notes
that the positions typically offer stability, decent wages and good
benefits.
Utilities can share the presentations with local elementary and
high school teachers by referring them to AWWA’s website.
The Utility Management Conference in Tampa, Fla. included a
workshop entitled, ‘Developing a Roadmap for Leadership and
Succession Planning 2.0: A Collaborative Approach.”
Karen Pallansch, CEO of Alexandria Renew Enterprises in
Alexandria, Va., will speak at the UMC about attracting and
retaining employees at her utility, where more than 70 percent of
operators will be able to retire within the next few years.
AlexRenew’s water resource recovery facility provides treated
water within some of the strictest quality levels in the United States,

which means an operator must have a Class 1 license.
“In the past years, when an operator left the organization, there
were a few times we were just unable to hire someone to replace
the person – even though we pay for all of the training and testing
to get the person licensed at the appropriate level,” Pallansch said.
Three years ago, to prepare for the eventual departure
of tenured operators, AlexRenew developed an apprentice
program modeled after similar utility programs for electricians and
mechanics. The program includes classroom training – provided
through adult education classes, vendors, teaching professionals,
and employees -- as well as extensive on-the-job training.
“Surprisingly, all the apprentices liked the hands-on aspect of
the job – even the shift work,” Pallansch said. “They absorb the
information more readily if in a technical form.”
All of the apprentices are under age 26, and more than half
have some college education, Pallansch said. None of the tenured
employees has more than a high-school diploma.
“The biggest challenge is that the apprentices are able to learn
the SCADA screens and interactions with SCADA very quickly and
wanted to move beyond screens faster than our tenured operators
are sometimes comfortable allowing to happen,” Pallansch said.
“The apprentices overcome this by showing the operators how
to use their I-phones and all kinds of tricks and shortcuts with the
internet and technology. They find ways to teach each other.”
The apprentices like the fact that they can come to the utility,
see the results of their shift – clean water – and know they are
making a difference in their community, Pallansch said.
The retention rate for the program is 87 percent, Pallansch said.
Of the 15 operator apprentices, one was promoted to lab tech,
three are considered operators-in-training until they receive their
Class 1, two left the program, and the rest are completing the
requirements of the two-year program.
Other utilities are branching out, too. At the Lehigh County
Authority in Eastern Pennsylvania, senior managers recently
adjusted their training for younger employees and supervisors, said
CEO Liesel Gross.
Gross said she and her senior managers now focus on leadership
development and IT integration as ways to provide a supportive
environment for younger employees and supervisors. They put data
and information into more organized systems that focus less on
“knowledge transfer” from person to person, and more on system
accessibility and connectivity.
The utility started talking about succession planning more than a
decade ago when the senior management team was made up of
retirement-age career professionals, Gross said. Now, the utility has
a fairly equal number of older and younger workers, but some senior
employees are frustrated with their less experienced colleagues.
“They think the younger employees don’t seem very engaged
in learning,” Gross said. “They think they’re not very interested in the
work we do, and show little interest in ‘stepping up’ to take on new
responsibilities.”
Then, Gross said, she and her management team had a light
bulb moment: Could this so-called lack of engagement really not
be that at all?
“We’ve wondered whether this could be attributed less to
younger employees not being interested in our work, but more
related to the differences in communication and learning styles
among different generations of employees.”
The management training so far has not been formalized or
consistent, said Gross, who described their journey in succession
planning as “a bumpy road.”
continued on page 30
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more than half of utilities
Path forward
As fewer than half of utilities develop formal plans to address the
aging workforce bubble, the Chair of AWWA’s Workforce Strategies
Committee called for dramatic action:
A coordinated, sector-wide marketing strategy to draw
Millennials to the field.
“You have a lot of small things going on all over the place,” said
Pieter Van Ry, who has chaired the Workforce Strategies Committee
since June 2015. “All of these utilities are doing their own thing.
You have attempts at the local level and high schools. But we
need a much more resource-intensive program to get people to
understand our sector.
“We need a wholesale, industry-coordinated marketing
campaign, a set of multi-year, informational outreach initiatives. I’m
not sure we as an industry have figured out how to do that.”
Croft said the sector should step up marketing efforts by
presenting itself as a multi-faceted career filled with critical thinking,
planning, science, engineering, public relations, communications,
health and safety, etc.
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continued from page 29

Like Croft and others, Olson agreed utilities need to adopt
marketing strategies to appeal to younger workers, but said change
doesn’t stop there. The utility culture must evolve, she said, by
developing openness to new technology, different learning styles
among employees, and work-life choices such as telecommuting
and flexible working hours.
“The long history of utilities is what makes them so great, but it
is also their biggest liability when attracting young talent,” Olson
said. “There is a perception that things are difficult to change in
utilities and that makes Millennials uncomfortable. They want to be
challenged, make a difference and have their voices heard.”
If you would like to participate on the AWWA Workforce
Strategies Committee, please contact Chair Pieter Van Ry at
pvanry@pwsd.org.
Do you have a comment or story idea for Connections? Please
contact Ann Espinola at aespinola@awwa.org or 303-734-3454.

EFFECTIVE UTILITY MANAGEMENT
By Kathryn Sorensen, Director Phoenix Water Services

T

hroughout Arizona, water sector utilities provide the foundation
for public health, economic opportunity, public safety, and
quality of life in our desert communities, large and small. As
water professionals, we are all bound by a commitment to the
communities we serve, and come together as an industry through
AZ Water to learn
from each other to
ensure that we are
providing the best
possible service to
those communities.
Our ability to
continue to provide
those vital services
is dependent on
our credibility with
the public, with the
elected officials
who approve our
rates, and with
the regulators
who oversee our
operations. Our
credibility in turn
rests on our ability
to run these utilities
effectively—to
provide safe, clean
water, and safely
remove and treat
wastewater in a
reliable, professional
manner at a
reasonable cost.
The Effective
Utility Management
(EUM) framework is
the go-to resource
for water sector
utility management
for systems of all
types and sizes. Developed by utilities for utilities, and endorsed
by the EPA, AWWA, WEF, and nearly every other national utility
organization, EUM provides a practical set of approaches to meet
the many challenges associated with complex utility operations.
EUM is simple, actionable, affordable, and scalable for utilities of
any size.
I was privileged to serve recently on a committee made up
of fellow water professionals from across the country that came
together at the EPA in Washington D.C. to review and revise the
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EUM framework. The result of nearly two years of work is a revised
EUM Primer. It is a how-to book for successful utility operations. A
good one! You can find it at www.watereum.org.
Today’s water sector utilities must tackle many complex
challenges, including aging infrastructure, rising costs, rate
approvals,
heightened
customer
expectations,
workforce skill gaps,
evolving technology,
and rapid employee
turnover. The Primer
will help your utility
assess current
operations and
develop a path to
improving in priority
areas that matter
to you and your
community.
Arizonans
understand the
value of water.
We all inherited an
incredible legacy
of wise water
management. Our
role is to continue
that legacy, to
continue to provide
the clean water,
the safe removal
of wastewater, and
the environmental
protection that
make Arizona a
great place to live,
work, and visit. I
invite you to join me
and the growing
group of utility leaders across the U.S. that are implementing EUM.
Kathryn Sorensen
Director, Phoenix Water Services
www.phoenix.gov/waterservices

90th Annual Conference & Exhibition
May 3 - 5, 2017 // Phoenix, Arizona
Phoenix Convention Center • South Building

Celebrating 90 Years Educating Arizona’s Water Professionals
Conference Highlights:
•
•
•
•
•
•
•
•
•

N ew Conference Location,
Phoenix Convention Center South Building
Conference Hotel – Hyatt Regency Phoenix
Over 170 Sessions to Choose From
Two Operator Training Tracks
Over 225 Vendor Booths
Sewer Collection History Exhibit
Keynote with Chad Pregrake  –
Founder Living Lands & Waters
Drought Contingency Planning
on the Colorado River – Panel
Promoting New Ideas and Technologies
in the Water Industry – Panel

• AWWA and WEF Representative Sessions
• Golf Tournament at Legacy Golf Resort
• BBQ Party at Copper Clues / Stand Up Live!
• Operator Awards and an Awards Reception
• Mobile Conference App
• Industry Job Fair & Career Exploration Day
• AZ Water Pure Water Brew Challenge
• Meter Mania Competition
• Y oung Professionals Poster Competition
• Fresh Ideas Contest
• Sponsorship Opportunities
• Free Parking Voucher
• 17 Professional Development Hours

Schedule at a Glance
Tuesday, May 2

6:30am - 1:30pm	Annual Conference Golf Tournament at the Legacy Golf
Resort
3:00pm - 7:00pm	Exhibit Booth Set-up.............................................................
Attendee & Exhibitor Registration Open in the South
Ballroom Lobby

Wednesday, May 3
6:30am - 5:00pm
7:00am - 9:00am
7:30am - 9:00am
9:00am -10:30am
10:30am - 5:00pm*
10:30am -11:30am*
11:30am - 1:00pm*
1:00pm - 2:30pm
2:30pm - 3:00pm*
3:00pm - 5:00pm
6:00pm -10:00pm

Registration Open in the South Ballroom Lobby
Breakfast Served in the Ballroom
Welcome, Service Awards and Keynote Address
Concurrent Technical Sessions
Manufacturer’s Exhibition Hall Open
Grand Opening & Dedicated Exhibit Show
Attendee Lunch Vouchers Redeemable in Exhibition Hall
Concurrent Technical Session
Break in Exhibition Hall
Concurrent Technical Sessions
Barbecue at Copper Blues / Stand Up Live

Thursday, May 4
7:00am - 5:00pm
7:00am - 8:30am
8:00am - 3:30pm*
8:00am - 9:30am
9:30am -10:00am*
10:00am -11:30am
11:30am - 1:00pm*
1:00pm - 2:30pm
2:30pm - 3:30pm*
3:30pm - 6:00pm
3:00pm - 5:00pm
5:00pm - 9:00pm

Registration Open in the South Ballroom Lobby
Breakfast Served in the Ballroom
Manufacturer’s Exhibition Hall Open
Concurrent Technical Sessions
Break in Exhibition Hall
Concurrent Technical Sessions
Operator Awards Boxed Luncheon in Exhibition Hall
Concurrent Technical Sessions
Break in Exhibition Hall
Meter Mania Finale/Student Poster Contest
Exhibit Booth Tear Down (Exhibits close at 3:30 pm)
Concurrent Technical Sessions
Hospitality Night (Dinner & Networking on Your Own)

Friday, May 5
7:00am - 12:00pm
7:00am - 8:30am
8:00am - 9:30am
9:30am -10:00am
10:00am -11:30am
11:30am - 1:30pm
1:30pm - 3:00pm

Registration Open in the South Ballroom Lobby
Breakfast Served in the Ballroom
Concurrent Technical Sessions
Break in Meeting Room Lobby
Concurrent Technical Sessions
Keynote Luncheon, Gavel Passing
Concurrent Technical Sessions

*Dedicated Exhibit Hours. All hours are subject to change.

For everything Conference go to the AZ Water Annual Conference & Exhibition
Web Pages at www.azwater.org and click on Annual Conference.
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AZ Water 90th Annual Conference & Exhibition Registration FormMay 3-5, 2017
One Registrant Per Form (Online registration is encouraged — Go to www.azwater.org and click on Events)
NAME_ __________________________________________________

BADGE NAME________________________________________________

EMPLOYER________________________________________________

TITLE________________________________________________________

ADDRESS_________________________________________________

CITY/STATE/ZIP_ ______________________________________________

PHONE/FAX_______________________________________________

E-MAIL______________________________________________________

WHAT BEST DESCRIBES YOUR COMPANY’S AFFILIATION TO THE WATER INDUSTRY? PLEASE CHOOSE ONE:
CONSULTING ENGINEER

MANUFACTURER/SPECIAL PROVIDER

REGULATING AUTHORITY

WHAT BEST DESCRIBES YOUR PRIMARY JOB FUNCTION? PLEASE CHOOSE ONE:
CONSTRUCTION PROFESSIONAL

STUDENT

PLEASE CHECK HERE IF YOU ARE A SPEAKER

PROFESSOR/ACADEMIC

ACADEMIA

PRIVATE UTILITY

CONTRACTOR

ENGINEER/SCIENTIST

PRODUCT SALES REPRESENTATIVE

OTHER

(NOT LISTED)

OPERATOR
OTHER

(NOT LISTED)

DAY(S) SPEAKING_ __________________________________________________________________________

PLEASE CHECK HERE IF YOU ARE A MODERATOR
PLEASE CHECK HERE IF YOU REQUIRE A

UTILITY MANAGER

MUNICIPAL UTILITY

DAY(S) MODERATING_ ______________________________________________________________________

VEGETARIAN MEAL

GLUTEN-FREE MEAL

DO YOU REQUIRE ANY SPECIAL ACCOMMODATIONS TO FULLY PARTICIPATE? _________________________________________________________________________

REGISTRATION CATEGORY

MEMBER

NON-MEMBER

Early Bird After 4/15/17

Early Bird After 4/15/17

TOTAL

FULL ANNUAL CONFERENCE

May 3 - May 5, 2017
Breakfast
W TH F
Lunch		
W TH F
Breaks		
W TH F
Yes		
No

$365

$415

$465

$515

_________

ONE DAY REGISTRATION 		
Includes Sessions/Exhibits
Parking Voucher
BBQ Party 		
Are You Attending the BBQ Party?

Wednesday, May 3		
Breakfast • Breaks • Lunch

$195

same

$260

same

__________

Thursday, May 4							
Includes Sessions/Exhibits
Breakfast • Breaks • Lunch
Parking Voucher

$195

same

$260

same

__________

Friday, May 5								
Includes Sessions & Parking Voucher
Breakfast • Break • Lunch

$180

same

$245

same

__________

Includes Sessions/Exhibits		
Parking Vouchers		
BBQ Party Wednesday		
Are You Attending the BBQ Party?

STUDENTS

Yes		

No

Sessions & Exhibits Free (meals extra)		

OPTIONAL EVENTS

Tuesday, May 2				Register online at www.azwater.org

Golf Tournament		

EXTRA MEAL TICKETS

Lunch Voucher		
Barbecue (children 5 and under free)
Barbecue (children 6 to 12)
Luncheon Program		
Luncheon Program		

Wednesday, May 3			
Wednesday, May 3			
Wednesday, May 3 		
Thursday, May 4
		
Friday, May 5 			

$15.00		
$40.00		
$15.00		
$25.00		
$40.00		

_____ Quantity
_____ Quantity
_____ Quantity
_____ Quantity
_____ Quantity

AZ WATER MEMBERSHIP RENEWAL
(if not current)				
$50.00			
AZ WATER NEW MEMBERSHIP (Join AZ Water and register for the conference at the member rate)
$50.00			
											
TOTAL ENCLOSED		
Make checks payable to
“AZ Water” & mail to:
Conference Registrar
c/o Metro Water
P.O. Box 36870
Tucson, AZ 85740

Email registration form to:
registration@azwater.org

Mastercard

VISA

American Express

Check Enclosed

__________
__________
__________
__________
__________
__________
__________
__________

Municipal PO #___________________________

Credit Card Number___________________________________________________________________________________
Expiration Date__________________________________________ 3-Digit Security Code from Back of Card ___________
Cardholder Name_____________________________________________________________________________________
Cardholder Signature__________________________________________________________________________________

Email Address for Receipt_ _____________________________________________________________________________
Public Investment in Water for a Strong Economy and Healthy Communities 
87th Annual Conference & Exhibition AZ Water Association ~ 34

Online registration is encouraged — Go to www.azwater.org and click on Events/Annual Conference.
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UA PARTNERS WITH AG INDUSTRY TO CONSERVE
By Shannah Rock, Ph.D., University of Arizona

A

s the planet experiences record heat, and California suffers
from an historic drought, the clean water needed to safely
and sustainably grow food crops is in short supply. In the face
of climate change, finding alternative sources of water to grow
safe, healthy food has become an urgent national priority.
A multidisciplinary team of scientists are developing innovative,
safe and sustainable ways to irrigate food crops in variable
climates. The “CONSERVE” Center of Excellence, funded by a
four-year $10 million grant from the USDA National Institute of Food
and Agriculture, links experts from the Mid-Atlantic and Southwest,
and aims to identify the best nontraditional water sources and new
water treatment technologies that farmers can safely use on food
crops without compromising public health. The Center’s focus is on
developing water reuse solutions to safely irrigate vegetable and
fruit crops that are generally consumed raw, therefore requiring
the highest quality, contaminant-free water during the irrigation
process.
Revolutionizing water usage for sustainable food production is
essential for protecting public health, and requires the collaboration
and innovation of experts from around the nation. The CONSERVE
(COordinating Nontraditional Sustainable watER Use in Variable
climatEs) team includes bioscientists, engineers, economists, socialbehavioral scientists, law and policy experts, agricultural extension
specialists, educational media developers, computer scientists,
and public health experts. These experts come from a number
of institutions, including the University of Arizona, the University of
Maryland, the University of Delaware, New Mexico State University,
the US Department of Agriculture, the Agriculture Research Service
(USDA ARS), and the Arava Institute for Environmental Studies in
Israel.
The project takes a multifaceted approach to achieving
sustainable water usage in agriculture. The first aim is to identify,
map and characterize alternative sources of water that can be
reused for irrigation. The second aim is to study consumer behavior
and gauge acceptability of using nontraditional water sources for
produce. The third aim is to develop, implement, and evaluate
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the effectiveness of on-farm water treatments. The final aims of
the program integrate the research findings into the development
of innovative extension and outreach programs, and to construct
experiential educational programs to inform and empower the next
generation of leaders.
The South West Extension CONSERVE Team distributing the Needs
Assessment Survey at the Southwest Agricultural Summit, Feb. 2017
The University of Arizona plays a key role in CONSERVE. UA will
collaborate with other CONSERVE teams to evaluate the microbial,
physical and chemical constituents of reused water in order to
identify what processes are required to make the water safe for
irrigation. This information will be used to develop and refine next
generation water treatment technologies that will be used on farms
to enable safe water reuse for food crop irrigation.
Dr. Channah Rock, AZ Water member and Associate Professor &
Extension Specialist - Water Quality, from UA’s Maricopa Agricultural
Center (MAC), leads the South West Extension Team and has
formed a diverse advisory committee composed of experts in
the fields of water and agriculture to help guide extension and
outreach efforts. This focus group will serve as a foundation for
the development of a best management practices (BMP) toolkit
and certificate programs on irrigation management practices.
Web-based interactive water information will also be developed
to include topics such as nontraditional water sources, water
availability, water quality, food-safety, and BMPs.
In addition, UA and UMD have developed a Needs Assessment
Survey, aimed at the agricultural industry to assess current
perspectives on the use of nontraditional water sources for use in
agriculture, determine related concerns, and develop effective
extension and outreach programs. The results will help to direct
future resource development for growers and education programs,
and assess areas of priority for CONSERVE. This survey is open to
all individuals at least 18 years or older, and is currently being
distributed at agricultural meetings, conventions, and electronically.
Another key scope of work, to be led by team members at the
University of Delaware, is to study consumer behavior and gauge
the acceptability of produce grown with nontraditional sources
of water. Law and policy experts at the University of Maryland
Francis, King Carey School of Law in Baltimore, will examine existing
regulations around water reuse and make policy recommendations
on how to safely advance water reuse on farms nationwide.
CONSERVE extension specialists will train farmers to implement these
systems on their farms and address specific needs.
The project also has a significant educational component that
includes the development of curricula for university classrooms
and K-12 educators on water reuse, food safety, food production
and environmental sustainability. Experts in “active learning”
education and game development at New Mexico State University
and the University of Delaware will create open source interactive
modules for use in classrooms across the country. Project funds
support CONSERVE scholars--graduate and undergraduate
students participating in internships and research experiences at
CONSERVE’s partnering institutions. Support focuses on training
underrepresented students with the goal of diversifying and inspiring
the next generation of water reuse leaders.

March 2017 marks the end of year one of the CONSERVE
project, a year in which CONSERVE teams had many significant
accomplishments. To date, three high-level advisory panels have
been established, 1,400 adults have participated in economic
experiments evaluating consumer preferences for foods grown in
traditional vs. nontraditional irrigation sources, CONSERVE team
members have given 27 conference presentations, and a total of
147 samples collected and processed from 17 field sites.
Year two goals are ambitious. These include continuing data
collection, developing multimedia educational videos, recruiting

summer interns, hosting a CONSERVE scholar workshop, and
increasing publication of peer-reviewed articles.
For more information and updates, go to:
http://conservewaterforfood.org/
To participate in the electronic Needs Assessment Survey,
please go to:
https://umdsurvey.umd.edu/SE/?SID=SV_cI4BpYbxWPXQsGV
Modified from the original article, UMD receives $10 million from
USDA for sustainable water reuse, food, and health, released on
March 22, 2016 from UMD.
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the pipeline – operator certification challenge
Ted Bailey
Baileytb@att.net

WATER TREATMENT GRADES 1 AND 2

1. What is the MRL for chloramines in
drinking water?
A. 0.020 mg/L
B. 0.50 mg/L
C. 4.0 mg/L
D. There is no MRL for chloramines.
2.	Jar testing indicates 72 mg/L lime is
required for softening. Calculate how
much lime in pounds per hour (pph) is
needed to treat 4 million gallons per
day of hard water.
A. 23.75 pph
B. 100 pph
C. 2400 pph
D. 4804 pph
3.	Which of the following chemicals is
used to treat tastes and odors in raw
water?
A. NH4OH
B. Ca(OH)2
C. KMnO4
D. CuSO4
4.	Large slow sand filtration plants have
a biologically active mat on its surface
called a:
A. scum mat
B. diatomaceous earth
C. Precoat
D. Shcmutzdecke
5.	During spring weather the water
temperature in your raw water lake
rises to 4oC. What may happen to the
water?
A. Algae bloom
B. Increase in coagulant demand
C. Increase in disinfectant demand
D. Lake turnover

WATER TREATMENT GRADES 3 AND 4

1.	If you apply 3.0 MGD to a filter that is 20
feet wide, 22 feet long, and with 3 feet
of anthracite on top of 2 feet of sand,
what is the surface application rate
in gallons per minute per square foot
(gpmpsf)?
A. 4.73 gpmpsf
B. 5.63 gpmpsf
C. 7.48 gpmpsf
D. 8.34 gpmpsf
2.	Which of the following pieces of
laboratory equipment is best for
measuring 20.0 ml of water sample?
A. 25 ml Beaker
B. 25 ml Volumetric Flask
C. 25 ml Graduated cylinder
D. 25 ml Round Bottom Flask
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3.	How many ml/min of alum is required
to treat 5.0 MGD in a water treatment
plant, presuming you are feeding 12
mg/L and the alum is 5.36 lbs per gallon
of active ingredient?
A. 100 ml/min
B. 160 ml/min
C. 245 ml/min
D. 834 ml/min
4.	Your boss wants to switch from chlorine
gas to ozone. What is required for
feeding ozone?
A. A sealed contact chamber
B. Liquid Oxygen
C. Electricity
D. All the above
E. A and C
5.	Velocity sensing devices measure flows
by sensing:
A. Inches of water (head)
B. Loss of hydraulic energy
C. Pressure differential
D. Rate of rotation

WATER DISTRIBUTION GRADES 1 & 2

1.	What would be the simplest method
of finding leaks in a water distribution
system?
A.	Responding to homeowner complaints of
flooded basements.
B. Searching for wet spots on the ground.
C.	Utilizing listening devices in a designed
pattern.
D.	Monitoring water production and
consumption in a detailed water audit.
2.	Which of the following is not a primary
category of water quality?
A. Physical
B. Chemical
C. Biological
D. Turbidity
3.	How many gallons are inside a 24” pipe
that is 500 feet long?
A. 1570 cu/ft
B. 1570 gal
C. 5000 gal
D. 11744 gal
4.	How many gallons per day (gpd) of
sodium hypochlorite are needed to
disinfect 3475 gallons per minute (gpm)
well water flow with 1.2 mg/L chlorine?
The sodium hypochlorite contains about
1.0 lb chlorine per gallon of solution.
A. 50 gpd
B. 81gpd
C. 83.4 gpd
D. 100 gpd

5.	Distribution valves should be exercised at
least once a:
A. Week
B. Month
C. Quarter
D. Year

WATER DISTRIBUTION GRADES 3 & 4

1.	Which are the correct steps to follow to
shut down a large centrifugal pump?
A.	Slowly close the discharge valve then
shut the pump down.
B.	Close the suction valve before shutting
the pump down.
C.	Close the suction valve then shut down
the pump.
D.	Shut down the pump then carefully
close the discharge valve.
2.	What is the inclination elevation of the
invert (or bottom) of a pipeline, canal,
culvert, or similar conduit?
A. Head line
B. Grade
C. Pipe Inclination
D. Hydraulic Grade Line
3.	What should be the chlorine dose of
water that has a chlorine demand of
2.1 mg/L if a residual of 0.3 is desired.
A. It cannot be determined.
B. 1.1.mg/L
C. 1.8 mg/L
D. 2.4 mg/L
4.	After jump-starting, booster cables
should be removed in the same order
used to attach them.
A. True
B. False
5.	What term is used to describe water
that is free from objectionable tastes
odors or colors?
A. Potable
B. Palatable
C. Aerobic
D. Coliform-free

WASTEWATER COLLECTION GRADES 1 & 2

1.	Some agencies prohibit manhole steps
and use ladders instead to:
A. Eliminate hazards of corroded steps.
B.	Increase speed of operators entering
manholes.
C.	Protect operators from splashing or
falling wastewater.
D. Save on the cost of permanent steps.

2.	The proper testing sequence for
atmospheres in a confined space is:
A.	Combustible gases, oxygen content
and toxic gases.
B.	Combustible gases, toxic gases and
oxygen content.
C.	Oxygen content, combustible gases
and toxic gases.
D.	Toxic Gases, combustible gases and
oxygen content.
3.	A 2-foot diameter sewer is running half
full at a velocity of 3 feet per second.
What is the flow rate in GPM?
A. 4.71 GPM
B. 9.42 GPM
C. 35 GPM
D. 2114 GPM
4.	When a TV camera has finished
televising a sewer, clean the camera
using:
A. Carbon tetrachloride.
B. Chlorthane chemicals.
C. Gasoline.
D. Water jet.
5.	Power bucket machines’ efficiency
increases over other methods as the
pipe:
A. Flows increase.
B. Flows decrease.
C. Sizes grow larger.
D. Sizes grow smaller.

WASTEWATER COLLECTION GRADES 3 & 4

1.	No other skill more clearly demonstrates
the professionalism of the collection
system operator than the ability to:
A.	Accurately estimate next year’s
budget needs.
B. Pass ADEQ exams with flying colors.
C.	Effectively carry out a work assignment
safely.
D.	Rapidly clean a sewer using a high
velocity cleaner.
2.	Standardization of lift station
equipment can help to:
A.	Impress ADEQ inspectors.
B.	Provide easier means to blame
manufacturers.
C.	Reduce the inventory of spare parts
necessary for replacement.
D.	Increase the need for additional
operator training.

3.	What is the flow in GPM in a 36 inch
sewer force main flowing at a velocity
of 2.04 ft/sec?
A. 6470 GPM
B. 6950 GPM
C. 1440 GPM
D. 2100 GPM
4.	Direct current is usually found in higher
voltages (over 24 volts) around lift
stations.
A. True
B. False
5.	Your sewer system uses sodium
hypochlorite (HOCl) to keep sewers
from going septic. How many gallons
per day of 15% HOCl weighing 10 lbs/
gallon should be added to dose 10
mg/L to a flow of 1000 gpm?
A. 20 gal/day
B. 55 gal/day
C. 80 gal/day
D. 100 gal/day

WASTEWATER TREATMENT GRADES 1 & 2
1.	Wastewater solids are commonly
classified as:
A. Inorganic and dissolved.
B. Inorganic and organic.
C. Organic and dissolved.
D. Floatable and settleable.

2.	While pumping thick sludge from a
clarifier, be sure to mix with enough
water to ensure rapid withdrawal rates
and smooth flow.
A. True
B. False
3.	Calculate how many pounds of BOD
are removed daily by a sedimentation
basin with an inlet BOD of 250 mg/L,
a flow of 8 MGD and an efficiency of
85%:
A. 925 lbs.
B. 10,666 lbs.
C. 14,178 lbs.
D. 16,680 lbs.
4.	Estimate the application rate to a
clarifier in GPMPSF that handles 12.2
MGD. The diameter of the clarifier is 120
feet and the depth is 12.25 feet.
A. 0.25 GPMPSF
B. 0.50 GPMPSF
C. 0.75 GPMPSF
D. 1.00 GPMPSF

5.	How much chlorine gas in lbs/
day is required to disinfect 28 MGD
wastewater effluent, and 12 mg/L are
added to a demand of 9.5 mg/L to
produce a residual of 2.5 mg/L?
A. 583 lbs/day
B. 1334 lbs/day
C. 2218 lbs/day
D. 2800 lbs/day

WASTEWATER TREATMENT GRADES 3 & 4

1.	A new activated sludge plant takes
a long time to stabilize, but once
established it tends to operate reliably
with only minor adjustments.
A. True
B. False
2.	To determine the location and
amount of lowest dissolved oxygen
downstream from a discharge, it is
necessary to:
A. Conduct yearly measurements.
B. Make an ‘oxygen profile’ of the stream.
C. Measure the effluent.
D. Observe aquatic life patterns.
3.	What are the pounds of solids under
aeration in a basin 45 feet in diameter
and 12 feet deep with a Mixed liquor
Suspended Solids of 750 mg/L?
A. 507 pounds
B. 750 pounds
C. 900 pounds
D. 1225 pounds
4.	What are the pounds per day applied
to a basin holding 2.5 million gallons
with an influent of 10 MGD and 284
mg/L BOD?
A. 285 ppd
B. 1440 ppd
C. 5900 ppd
D. 23,700 ppd
5.	Wearing rings are installed in a pump
to:
A. Hold the shaft in place.
B. Keep the impeller in place.
C. Stop or reduce internal water leakage.
D. Wear out instead of the impeller.

SEE ANSWERS ON PAGE 45
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success and fun
Paul Hendricks

“SOMETIMES YOU WIN AND SOMETIMES YOU LEARN”

A

s promised, this is part 2 from a book by Dr. John Maxwell
named “Sometimes You Win and Sometimes You Learn”.
Here are some main points from this book that we can all
benefit from, to have “Success and Fun” in your life.
• Be Teachable
• Be Careful
• Get a Right Perspective
• Share your Failures with Others
• Develop a Positive Life Stance
• People Who Win are Persistent
To get the most out of your failures, you must be TEACHABLE. This
is a key to learning and growing. You should not be getting older,
but better. “It is what you learn after you know it all, that counts.”
Everyone in your life has something to teach you. Seek it out with
open ended questions and genuine interest in others. Once you
learn something, you must be willing to make changes in your life.
To GROW means to CHANGE!
To get the most out of your failures, you must be CAREFUL. We are
all one step from Stupid. Stupid is just around the corner in your life
and it is also expensive. Remember that Stupid happens. Try to learn
from your experiences.
To get the most out of your failures, you must keep the RIGHT
PERSPECTIVE. We must learn to laugh at ourselves and relax. Do not
take yourself so serious. Don’t worry about what others think, in most
cases they do not care, nor are they thinking about you. It is likely
that 30 minutes after your funeral the main quest the guests have is,
“where is the potato salad?”
To get the most out of your failures, you must SHARE YOUR
FAILURES WITH OTHERS. When you fail, be open about it. Share
your feelings and experiences. This will grow you and your team.
Remember that your team knows your weaknesses. If you share
them, they will know that you know. This builds the team and will
help other team members develop. People want an authentic
leader, not a perfect leader. Success creates gaps from the leader
to the team, but you have to be relatable to the team and let them
know you are not perfect. A leader must close the gap and create
“friends” and not “fans”. If you want to impress people talk about
your successes, but if you want to impact people, talk about your
failures.
To get the most out of your failures, you must DEVELOP A POSITIVE
LIFE STANCE and be PERSISTENT. Check out the book called the
“Difference Maker”. You must always believe in the possible. Highly
successful people have a positive life stance and believe that there

is an answer to any issue or problem. They seek the solution and
do not merely focus on the barriers. You should seek open doors in
every situation and maintain a mindset of positive possibilities. Life
is filled with good and bad. Some of the good and bad cannot
be controlled. If I have a positive life stance the good and bad
will become better. If I have a negative life stance the good and
bad will become worse. It is not what happened TO you, it is what
happens IN you. If you cannot get what you want, get as close
as you can to what you want and keep striving forward until you
accomplish your goal. In many cases the PROCESS is the reward
more than reaching the intended GOAL. Persistence will move you
forward and is more fun than giving up. This may move you from
thinking of what could go wrong to thinking of all the positive things
that could happen. This will move you forward, but you will still fail,
so don’t worry, we all fail. Failure is “NOT FINAL” nor is it “FATAL”.
Each of us can apply these principles to our daily lives. You will
be amazed as you apply these thoughts and principles at work and
at home. Please share them with others and see what happens!
I am honored to share my perspective on “SUCCESS and FUN”.
I hope to hear from you, contact me at phendricks@cox.net if I can
be of assistance to you.

Water • Wastewater • Haz-Mat • Landfill • Consulting & Construction
CM @ Risk Contract O & M Arsenic Removal Design Build
6708 Corsair Avenue, Suite A, Prescott, AZ 86301
928-778-5335 • www.fannvironmental.com
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PIPELINE ANSWERS
See questions on pages 40-41

WATER TREATMENT GRADES 1 & 2
1. C

2. B

3. C

4. D

5. D

WATER TREATMENT GRADES 3 & 4
1. A

2. C

3. C

4. E

5. D

WATER DISTRIBUTION GRADES 1 & 2
1. B

2. D

3. D

4. A

5. D

WATER DISTRIBUTION GRADES 3 & 4
1. A

2. B

3.D

4. B

5. B

WASTEWATER COLLECTION GRADES 1 & 2
1. A

2. C

3. D

4. D

5. C

WASTEWATER COLLECTION GRADES 3 & 4
1. C

2. C

3. A

4. B

5. B

WASTEWATER TREATMENT GRADES 1 & 2
1. B

2. B

3. C

4. C

5. D

WASTEWATER TREATMENT GRADES 3 & 4
1. A

2. B

3. C

4. D

5. C
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WIFA Announces $49 Million Loan Closing for City of Peoria
The City of Peoria is taking steps necessary to ensure customer
demand is adequate during peak water use and reduce reliance
on groundwater supplies. The Water Infrastructure Finance Authority
of Arizona (WIFA) announced today that it has closed a $49 million
loan with the City of Peoria to fund a 13 million gallon per day
expansion of the Pyramid Peak Water Treatment Plant. Peoria owns
a share in the plant, which is owned and operated by the City of
Glendale. Peoria is responsible for the expansion costs through
an agreement with Glendale. The expansion is expected to meet

northern Peoria’s water needs for an additional ten years.
Central Arizona Project (CAP) water treated by the Pyramid
Peak plant is the primary source of water for northern Peoria. With
surface water as the primary source for Peoria, ground water
supplies are maintained as a reserve in times of drought or potential
emergency situations. In addition to transitioning many current
residents from groundwater to the more reliable CAP supply, the
expanded plant will help Peoria firm up water supplies for 15,000
new customers and ensure safe drinking water for years to come.
As part of this project, the City will construct an additional
treatment basin train, recovered water basin, solids handling
facilities, and chemical storage. The project will also extend the
operations building and add a standby generator to provide
system reliability.
The City has partnered with WIFA since 1995 to obtain low cost
financing for its water infrastructure. “With more than $220 million in
loans for critical investments in water infrastructure, WIFA considers
the City of Peoria a key partner in the state,” said WIFA’s Executive
Director, Trish Incognito.

2016-17 Arizona Water and Wastewater Residential Rates Survey

WIFA is excited to announce the kickoff of the 2016-17 Arizona
Water and Wastewater Residential Rates Survey. WIFA conducted
the last survey two years ago with the help of our partner, the
University of North Carolina’s Environmental Finance Center (EFC),
and we are pleased to be working with them again on this survey.
WIFA is adding a valuable NEW metric, stormwater rates, to this
year’s survey. WIFA looks forward to sharing the results and updated
dashboard later this year.
If interested in participating, please contact WIFA at 602.364.1321
or e-mail Nicole Petker at npetker@azwifa.gov.
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2016 State Water Agency Practices for Climate Change Adaptation
Arizona Uses the Water Infrastructure Finance Authority to Provide Funding for Infrastructure Projects that Address Climate Impacts
Overview
Arizona is pushing the boundaries of establishing sustainable
infrastructure in the Southwest portion of the country. WIFA is
providing financial incentives and technical assistance to promote
innovative water conservation, efficiency, and reuse projects;
as well as an approach to reduce water loss. WIFA is additionally
pursuing energy efficiency practices as a way to help reduce water
use and costs, along with using green stormwater infrastructure
and facility redesign to provide resiliency in a changing climate.
These programmatic efforts are helping utilities, homes, and
communities invest in a water supply future that is both sustainable
and affordable.
Background
WIFA was established by the State legislature in 1989. WIFA works
to maintain and improve water quality in Arizona by financing the
construction, reha-bilitation, and improvement of drinking water
and wastewater facilities and nonpoint source pollution projects
through both the Clean Water and Drinking Water Revolving Funds.
WIFA also has a Planning and Design Technical Assistance Program
designed to help water and wastewater facilities prepare for future
infrastructure project construction.
WIFA’s 2015 Annual Report recognized sustainable infrastructure
as essential to maintain the environmental and economic
sustainability of communities. The FY17 Intended Use Plan set
the most recent priorities for clean water and drinking water
funds, emphasizing projects that promote sustainability through
efficient resource use, green infrastructure, and environmentally
innovative activities. Outside of the Green Project Reserve, the
State Revolving Funds (SRFs) are broadly promoting conservation
activities by expanding eligible projects to those that embrace
water reclamation and reuse, stormwater management, non-point
source pollution, and watershed protection. Each project is scored

according its green components, as WIFA gives priority to projects
that are completely or primarily green.
Program Partners: Arizona Water Infrastructure Finance
Authority (WIFA), Arizona Department of Water Resources
(ADWR), Arizona Department of Environmental Quality
(ADEQ), Arizona Corporation Commission
State Agency Contact: Susan Craig,
WIFA Communications Director,
(602) 364-1236, SCraig@azwifa.gov
Project Date: 2010

The Water Infrastructure Finance Authority of Arizona (WIFA)
Like other SRF programs, WIFA currently supports four categories
of eligible green projects: water efficiency, energy efficiency,
environmentally innovative, and green stormwater infrastructure.
Green Projects have been funded since 2009, and include projects
under both the drinking water and clean water SRFs. WIFA continues
to emphasize and provide support for non-traditional projects
surrounding flood control, watershed protection, forest restoration,
and water and energy efficiency (Figure 1). Water efficiency projects
include water audit and conservation plans expected to result in a
capital project, water reuse projects that replace potable sources
with non-potable sources, and gray water/wastewater effluent
reuse systems. Green Stormwater infrastructure projects support
stormwater harvesting and reuse, as well as the creation or repair
of riparian buffers, floodplains, wetlands, and other natural features.
Energy efficiency projects and design strategies are also eligible, as
they help reduce resource demand for both energy and water.
continued on page 48
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continued from page 47

efficient water use among ratepayers. The Survey analyzes
residential drinking water and wastewater data from nearly 90%
of Arizona’s utilities, and contains features such as a cost recovery
dial for each utility, a dial to determine if rates are encouraging
conservation, and climate zone and watershed comparison groups.

Figure 1. Examples of projects for water efficiency, energy
efficiency, and green stormwater infrastructure.
The Program is further promoting longterm efficiency and sustainability efforts
through new loan recipient requirements
and incentives:
• For clean water projects funded
on or after October 1, 2015, loan
recipients must develop a Fiscal
Sustainability Plan that evaluates ongoing energy and water
use efficiency improvements over the life of an asset, as well
as gain certification that the facility will implement these
conservation efforts.
• Clean Water SRF recipients must complete a Cost and
Effectiveness Analysis to demonstrate how an awarded
project will maximize efficient water use, reuse, conservation,
and energy conservation over its lifetime.
• WIFA is offering financial incentives for green projects in the
form of reduced interest rates and forgivable principal if the
majority of project costs are related to green components.
Recently funded drinking water and clean water projects
focused on water audits and leak detection surveys, smart
meter installation, flood mitigation, water recycling and
effluent reuse, solar installation, and green infrastructure
action plans.

Innovations to Address Drought and Ensure Resilient Water Systems
WIFA has new initiatives to direct funding to address serious
threats to Arizona’s water supply from nonpoint source pollution
and stormwater. Floodplains and natural landscapes not only filter
pollutants and protect water quality, but also minimize the impacts
of floods, reduce burden on public drainage infrastructure, and
increase groundwater recharge. These restoration projects help
maintain a resilient water infrastructure system, and can decrease
capital costs to supply clean drinking water and treat wastewater.
For example, several projects in Tucson have focused on water
supply and the use of green infrastructure to mitigate flooding.
Two WIFA loans provided the City with $20 million in financing to
increase water recovery, reduce reliance on limited groundwater
supplies, and prevent over-drafting of the Southern Avra Valley
aquifer. WIFA also provided $35,000 through its Technical Assistance
Program for a green infrastructure project to assess green
stormwater infrastructure (GSI) alternatives and analyze cost-benefit
comparisons of using conventional stormwater management and
GSI. Results from modeling the benefits of GSI throughout Tucson’s
Airport Wash area showed GSI can have a significant impact in
reducing flooding, runoff, and pollution from both large and small
storm events.
WIFA is enhancing their conservation efforts by partnering with
ADWR to start up a water loss control program. WIFA will draw upon
SRF set asides to hire contractors that can work directly with utilities
to implement American Water Works Association procedures.
Utilities throughout Arizona will receive training in analyzing and
managing non-revenue water, and learn AWWA water loss auditing
and validation practices to improve system efficiency.

WIFA Awards Water Infrastructure Projects of the Year
Using the State Revolving Funds to Provide Technical Assistance
In addition to loans, WIFA is offering funding for technical
assistance with the planning and design of infrastructure, and
professional consultation through their Planning and Design
Technical Assistance Program. The Program helps both clean
water and drinking water facilities prepare for future infrastructure
construction. Program funding priorities include projects that
prevent or correct a public health or water quality concern, in
addition to projects with a significant portion of green components.
A recent project in the City of Mesa focused on creating a
Low Impact Development Toolkit to help design and construct
infrastructure improvements that lessen flooding impacts and
polluted stormwater released to natural waterways. WIFA also
encourages climate resilient infrastructure designs that incorporate
energy and water efficiency features, as well as consider extreme
weather events. Both drinking water and clean water projects are
eligible for 100% of the total funding cost up to $35k, depending
on the portion of a project identified as green. WIFA will use FY17
technical assistance funding to help complete the annual Water
and Wastewater Rates Survey and interactive Rates Dashboard
tool, which, among other comparisons, helps utilities encourage
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WIFA announced in early March that the Apache Junction Water
Utilities Community Facilities District and the Town of Springerville
were selected to receive WIFA’s Project of the Year awards.
WIFA’s Project of the Year awards are presented in recognition
of exemplary project management and commitment to public
health protection through the improvement of drinking water and
wastewater infrastructure.
The 2016 Drinking Water Project of the Year was the Apache
Junction Water Utilities Community Facilities District’s Superstition
Area Water Plant, a $9 million state-of-the-art water treatment
facility. The City of Apache Junction worked with policy makers and
stakeholders for over a decade to form the Apache Junction Water
Utilities Community Facilities District and begin the planning process
that led up to the construction of this plant.
With the completion of this project, the District designed and
built a 1.5 million gallons per day (mgd) water treatment facility and
is able to more fully utilize their primary source of water, the Central
Arizona Project. As a result, they were able to reduce their reliance
on groundwater supplies and the cost of water deliveries. When
the District started providing water service to its customers, over

90 percent of its supply came from groundwater. Today, over 90
percent of the District’s supply comes from surface water.
The District’s employees and consultants demonstrated
exemplary teamwork and organization in the construction of the
facility. In recognition of their commitment to protecting public
health through the investment in a state-of-the-art water treatment
facility, the award was presented at the WIFA Advisory Board
meeting on February 15th and the Apache Junction Water Board
meeting on February 21st.

project updates to WIFA staff at regular intervals and ensured that
the project was in compliance with loan terms.”
In addition to excellent project management, the project was
selected based on advances made to ensure system reliability
and commitment to protecting public health through investments
in water infrastructure. The award presentation took place last
Wednesday night at the Town Council meeting.

Award presentation at WIFA
Advisory Board meeting
2-15-2017

Andrew Smith, WIFA Project
Manager, presenting award
at Town Council meeting
3-1-17

Award presentation at
Apache Junction Water
Board meeting 2-21-2017

WIFA’s Clean Water Project of the Year award went to the Town
of Springerville for their Sewer Rehabilitation Project. The $696,000
construction project allowed Springerville to replace a lift station,
rehabilitate wastewater collection lines, and repair two backup
generators. Overall functioning and cost-effectiveness of the
sewer system has improved as a result of the project. According to
the Town’s Public Works Director, Tim Rasmussen, customer sewer
problem complaints have dropped by 85 percent.
“The Town’s Public Works Director, Tim Rasmussen, is to be
commended on his management of the project,” said Andrew
Smith, WIFA Project Manager. “Mr. Rasmussen communicated

Award presentation at Town
Council meeting
3-1-2017

About WIFA
WIFA is a state agency dedicated to protecting public health
and promoting environmental quality through financial assistance
for water and wastewater infrastructure. WIFA offers funding for
drinking water, wastewater and stormwater projects designed
to ensure safe, reliable drinking water and proper wastewater
treatment. Over the last 25 years, WIFA has invested over $2 billion in
Arizona’s communities.
For more information, please visit WIFA’s website at azwifa.gov.
continued on page 50
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MAKING A DIFFERENCE IN ARIZONA
Completed Projects: Q4 2016 Update
Below is a summary of the projects that have been completed
during the quarter, both loans and technical assistance projects. We
hope you will enjoy reading about the successes and results of the
funding that WIFA is providing to Arizona’s communities.
Q4 Summary:
6 projects completed (4 loans, 2 technical assistance projects)
• $3,912,114
o $3,862,354 in loans
o $49,760 in technical assistance funding
• 5 drinking water projects
o 2 completed by small/rural communities (less than 10,000)
o 1 clean water (wastewater/stormwater) project completed
by a small/rural community (less than 10,000)
Completed Loans
Picacho Peak Water Company
Population: 300
Nitrate Treatment Project
Loan Amount: $150,000
Project Results: The Company installed reverse osmosis point of use
devices to treat for nitrates inside the homes where drinking water is
most likely dispensed. For the residential customers, these treatment
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units are under the kitchen sink, while the larger commercial
customers received point of entry devices.
City of Tucson
Population: 529,770
Well Equipping and Upgrade Program
Loan Amount: $2,750,000
Project Results: This project enhanced the productivity and extended
the life of numerous potable wells by replacing column pipes, line
shafts, and pumps. The project also included Phase I equipping of
several recently drilled Southern Avra Valley Storage and Recovery
Project (SAVSARP) wells. Equipping the production wells provided an
additional renewable potable resource to the community`s water
system. Upgrading existing wells improved production and reliability,
and enabled the City to meet customer demand.
City of Somerton
Population: 14,287
Water Meter/MXU Retrofit
Loan Amount: $912,000
Project Results: The City replaced 2,000 meters and equipped them
with meter transceiver units to eliminate the monthly meter read time
and accurately measure water use. The cost of the labor savings is
estimated at more than $60,000 per year. The new meters also

measure water use more accurately so that the utility’s revenues are
reflective of actual water consumption.
Town of Chino Valley
Population: 4,277
Design - Center Street Sewer from Highway 89 to Molly Rae
Loan Amount: $50,354
Project Results: This loan was used to design approximately one mile
of sewer line from an existing trunk line to a subdivision. The ultimate
result is that all future construction within the subdivision will be tied
into the Town’s sewer system. A second WIFA loan has been issued for
the construction of the sewer line.
Completed Technical Assistance Projects
City of Goodyear
Population: 45,067
Demonstration Concentrate Management Wetlands
TA Amount: $19,760
Project Results: The City utilized WIFA’s TA funding, as well as City and
BOR funding, to create a Design Concept Report for the Goodyear
Brine Management Wetlands Demonstration project. A pilot project
has been operated at Goodyear’s RO facility since 2010 to evaluate
using vertical flow wetlands to remove regulated constituents, such

as arsenic and selenium, from the concentrate. The City has worked
with the Bureau of Reclamation (BOR) on an innovative approach to
manage the concentrate discharge from the City’s RO facility.
The study results from this TA project provided pros/cons for using
three different water sources as a blending supply for the treated
brine concentrate. Goodyear now has a sustainable solution for
disposing of brine concentrate. Wetlands will be added to the Estrella
Mountain Regional Park, saving potable water that would otherwise
be needed to create green space and water will be provided to the
El Rio River Restoration project.
Q Mountain Mobile Home Park
Population: 400
Pipeline Replacement and Upgrade
TA Amount: $30,000
Project Results: The Mobile Home Park retained an engineering firm
for hydraulic modeling, water loss calculations, and rate analysis.
In addition, the firm completed a design and cost estimate for the
replacement of distribution and metering systems for 245 consumers.
The final work product was a Preliminary Engineering Report and
development of a program for a complete meter replacement.
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ALGAE: FROM RESOURCE DEPLETION TO RESOURCE RECOVERY
By Barry Liner, Ph.D., P.E., Director of Water Science and Engineering Center at WEF,
and Noah Mundt, Senior Program Manager at Siemans

Introduction
enerally, when we think of algae in water quality context,
we think of how nutrients in agricultural runoff, municipal
wastewater effluent, and urban stormwater provide the
conditions for algae blooms in water bodies. These algal blooms
lead to eutrophication and dead zones, causing water quality and
negative economic effects.
The same biological processes that lead to water quality
problems from nutrient pollution can be harnessed to treat, and
recover, nitrogen and phosphorus through production of algae
biomass for wastewater bioremediation. Algae can be cultivated
and harvested to create biomass that can be transformed into
biofuels and bioproducts.
As the wastewater sector seeks to manage high energy costs
while recovering resources to meet tighter nutrient limits, the algae
bioproducts and biofuels industry is searching for productive
feedstock. The potential is being recognized, as demonstrated
by awarding of the 2016 Paul L. Busch Award to Jeremy S. Guest,
assistant professor in the Department of Civil & Environmental
Engineering at the University of Illinois at Urbana–Champaign. This
$100,000 award recognizes Guest’s work with algae treatment and
resource recovery.
In October 2016, the Water Environment Federation (WEF;
Alexandria, Va.) and the Algae Biomass Organization (ABO;
Preston, Minn.) hosted the forum Algae in Wastewater Treatment
at the Algae Biomass Summit. The forum brought together algae
technology developers, leading design and engineering firms,
municipalities, regulators, and other stakeholders to review the
state of algae-based tertiary wastewater treatment systems.
Forum participants also discussed opportunities and challenges in
deploying such systems in the context of an evolving economic,
environmental and regulatory landscape.

G

Types of Algae
Algae tolerate a wide range in environments with respect to
temperature, salinity, and water quality. The communities of algae
found in treatment and harvesting operations typically are mixed
culture, combining both photosynthetic and heterotrophic types, as
occurs in nature. Photosynthetic algae use nutrients from nitrogen
and phosphorus in wastewater, capture carbon as carbon dioxide,
use energy from sunlight, and produce oxygen as a waste product.
Heterotrophic algae use organic chemicals for carbon and energy.
Blue-green algae are photosynthetic, but actually are bacteria
(cyanobacteria) that contain phyocyanin, which give the bluegreen color. Blue-green algae also produce microcystins, which are
toxins that cause many of the negative effects of algae blooms in
lakes. Other algae are eukaryotes, as opposed to bacteria, and are
generally green, brown, and red. Common green algae strains are
shown in Figure 1.
Algae Treatment
The use of algae as wastewater treatment is common, as the
biological processes take place in ponds and lagoons naturally.
About half of the 16,000 regulated water resource recovery
facilities (WRRFs) have ponds/lagoons. These features are prevalent
especially at smaller WRRFs (Bastian 2016). The efforts now are
focusing on how to use microalgae for wastewater treatment within
conventional WRRFs.
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Figure 1. Green algae typically found in wastewater pond
polycultures
[File: MA – algae type – jan’17]
Credit: Lundquist, T., Spierling, R., Parker, L., Pittner, C., Medina,
L., Steffen, T., Alvarez, J., Adler, N., and Benemmann, J. (2016).
“The RNEW® Process: Recycled Water, Fertilizer, and Power from
Wastewater,” presented at Algae Biomass Summit, Oct. 23, 2016,
Phoenix, Ariz.
Similar to other biological wastewater treatment techniques,
algae treatment can utilize suspended- or attached-grown
methods. Suspended-growth ponds use paddles keep microalgae
suspended for sunlight, coupled with a shallow depth for light
penetration. The layout of these ponds gives rise to the name
raceways, as shown in Figure 2.

Figure 2. Raceway Algae high rate pond
[File: MA – algae racetrack – jan’17]
Credit: Lundquist, T., Spierling, R., Parker, L., Pittner, C., Medina,
L., Steffen, T., Alvarez, J., Adler, N., and Benemmann, J. (2016).
“The RNEW® Process: Recycled Water, Fertilizer, and Power from
Wastewater,” presented at Algae Biomass Summit, Oct. 23, 2016,
Phoenix, Ariz.

Attached growth techniques utilize a substratum that rotates
alternatively through wastewater (to provide nutrients) and
atmosphere (to provide sunlight and carbon dioxide). Two common
types of attached growth algae treatment technologies are biofilm
rotating algae biofilm reactor (RABR) and revolving algal biofilm
(RAB).
In pilot tests in Chicago, an RAB system has demonstrated the
potential for recovering nutrients from wastewater. The RAB system
is capable of producing concentrated algae biomass (10% to 25%
solids), which has value and can be used to produce a variety of
products (Kumar 2016).
Several types of wastewater are applicable for algae treatment
including municipal wastewater, produced water from oil and gas
extraction, dairy farms and swine wastewater. During treatment,
nitrates and phosphates are combined with water and carbon
dioxide to grow the algae. Microalgae often is represented by
the chemical formula C106H263O110N16P1. It is important to note
the phosphorus to nitrogen ratio of 1 to 16 when evaluating the
design, as well as looking to add carbon dioxide to balance the
carbon:nitrogen:phosphorus ratio and achieve completed nutrient
assimilation, according to Ron Sims, who gave the presentation
Microalgae-based approaches to Algae-based tertiary wastewater
treatment at the forum.
Most of our existing laws and regulations that deal with
wastewater were designed with conventional treatment systems in
mind. How does algae fit in the regulatory environment? 40 CFR Part
503 includes definitions for Class A and Class B biosolids. Algae from
municipal wastewater (as part of the treatment system) are subject
to Part 503. Algae solids from municipal treatment could meet
class A or Class A/EQ in a number of ways. Metals are unlikely to be
problematic and consistent low metals and pathogens may provide
basis for reduced monitoring, said Robert Bastian in his presentation,
Algae Biotechnology for Wastewater Treatment: Regulatory Issues,
at the forum.
Bioproducts and Bioenergy
A number of bioproducts can be produced from algae biomass.
Fertilizers from algae solids generally have about 8% to 10% nitrogen
content and 1% to 2% phosphorus content, Bastian said. The
biomass also can be used as feed for aquaculture and agriculture.
Products from phycocyanin include pigments and antioxidants, Sims
also reported.
The first techno-economic analysis (TEA) for algae biofuels
integrated with wastewater treatment was performed in 1960,
according to Algae Biotechnology for Wastewater Treatment:
An Introduction presented by John Benneman. Using anaerobic
digestion, the biomass can produce biogas, especially when mixed
with food wastes and municipal wastewater biosolids to generate
more methane for combined heat and power (CHP). Additional
processing, such as hydrothermal liquefaction (“pressure cooking”)
can convert algae to biocrude oil. Other processes can produce
biodiesel, bioplastics, acetone, butanol, and ethanol, Sims said.
When evaluating any energy resource recovery opportunity, it is
important to calculate the energy return on investment (EROI): Does
the system provide more usable energy than it consumes?
According to recent work in Europe, algae biofuels have an EROI
of 1.9, substantially higher than corn ethanol’s and biodiesel’s value
of 1.3. In addition, biomethane from algae enables greenhouse gas

savings of more than 50% compared to diesel. Furthermore, algae
biofuel production per hectare is 10,000 kg CH4/ha/yr, enough
to fuel 10 vehicles, double sugar bioethanol and palm oil diesel,
reported Frank Rogalla in his presentation, Wastewater Treatment
and Energy Recovery with Cultivation of Microalgae.
Conclusions
State regulators, municipalities, and other industrialized
jurisdictions increasingly are moving toward tertiary wastewater
treatment as a means to mitigate the environmental effects of
nitrogen, phosphorus, heavy metals, and other components of
traditional wastewater treatment systems. But traditional systems
can be an expensive and energy intensive proposition.
Algae-based systems, which make up just a small fraction of
tertiary systems in use today, offer a potential solution, providing
a low input-energy platform for nutrient recovery with a variety of
opportunities for production of value-added coproducts.
Barry Liner is director of the Water Science & Engineering Center
at WEF. Noah Mundt, senior program manager at Siemens, was a
moderator of the forum and is a member of both WEF and ABO
(www.algaebiomass.org).
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historian report
Jon Schladweiler

C

onstructing large diameter sewers through time, especially
in the United States, has never been an easy task. Early on,
large sewers were often made of brick; which took massive
amounts of brick, mortar, and many qualified craftsmen. Over the
years, many other types of materials were tried/used for these large
gravity pipes. In the early 1900’s, concrete became more viable as
the technology allowed the material to be made (and poured) on
site.
The photo below shows a new interceptor sewer under
construction in San Antonio, Texas in 1916. The new 72” diameter
(ID) concrete sewer main (gravity) is being made with “poured in
place” methods. As shown, electrically welded wire reinforcement
is being used. The reinforcement is made of No. 0 and No. 4 wire on
a 3 in. by 8 in. grid pattern. Note how the trench has been shaped
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to create the outside diameter of the planned 72” ID concrete
sewer pipe. Another way of constructing a concrete sewer in
similar times was to dig the trench, cast the concrete pipe in forms
at trench side (concrete was mixed trench side also), place the
concrete in the forms, let it cure, remove the forms from the cured
pipe pieces, lower the pipe into the trench and connect the pipe
segments together via bell and spigot joints (cement mortar was
used to make the joints). Casting the pipe in the trench saved the
need to handle/lower the heavy pieces of concrete pipe into the
trench and then make the joints. Such handling operations were
a difficult task in the early years – prior to affordable steam or fossil
fueled cranes, etc. being available.
Comprehensive shoring of the trench doesn’t appear either to
have been a priority.

GOODYEAR DEMONSTRATION WETLANDS STUDY
WINS NATIONAL AWARDS
By Deborah J. Tosline, R.G., Hydrologist/Program Manager with the U.S. Bureau of Reclamation

R

eclamation’s study partner, the City of Goodyear, won two
national awards for their Inland Brine Feasibility Project, also
known as the Goodyear Demonstration Wetlands study.
Goodyear submitted the Inland Brine Wetland Feasibility Project
to the Water & Wastes Digest national competition and was selected
as the 2016 “Top Project”. National competition for the coveted
award spans States, Cities, and water and wastewater projects.
Awards were presented at the Water Environment Federation
Technical Exhibition and Conference (WEFTEC) in September. The
Water & Wastes Digest is the preeminent source of information for
water and wastewater professionals and will showcase the “Top
Project” in its December issue.
That’s not all….
The National WateReuse Association recognized the City of
Goodyear, Goodyear Demonstration Wetlands, as Innovative
Project of the Year in September during the 31st Annual WateReuse
Symposium. The awards program highlights “extraordinary
leadership in water reuse” advancement. WateReuse Executive
Director Melissa Meeker stated, “…recipients are excellent
examples of how leadership drives innovation.” WateReuse is
an internationally-recognized “thought-leader” and “principal
influencer” on water reuse policy and projects.
Goodyear Wetland treatment history and details
The City of Goodyear groundwater supplies are high in salts or
Total Dissolved Solids (TDS). Groundwater is treated using reverse
osmosis to provide potable supplies. Inland management of reverse
osmosis waste, referred to as concentrate or brine, is challenging.
Industrial management is power intensive and evaporation ponds
have large land requirements; both are expensive, unsightly,
and provide no reuse options. Preliminary analysis of wetland
concentrate treatment indicates that this option potentially
provides a low cost, low technology treatment that has multiple
environmental benefits and increases reuse of “wastewaters”.
Wetland treatment has been used to treat mine waste. Wetland
treatment of reverse osmosis concentrate is novel and innovative.
• 2010 to 2012. Reclamation’s Science and Technology (S&T)
Program awarded funds to construct treatment wetlands at
the City of Goodyear Bullard Water Campus reverse osmosis
facility.
o PXAO Program Development and the Cities of Goodyear
and Phoenix partner. Reclamation contracts with CH2M.
   o 7 fiberglass bins are constructed and filled with a gravel
base, topped by soil and salt loving plants.
   o A small volume of reverse osmosis waste (~8,000 milligrams
per liter (mg/L) TDS) is routed through the wetlands.
   o Flow is introduced at the base of each bin or bioreactor.
Water migrates upward through the soil (where treatment
occurs) and is collected from just beneath the surface
where it exits the bin.
   o Evaporation from the wetland plants concentrates the
salts and the discharge is about ~11,000 mg/L TDS.
   o The system is referred to as a “dry” wetland with no
standing water.
   o Monthly water quality samples were analyzed for
selenium, arsenic, nitrates and more.
   o Laboratory analytical results showed removal rates meet
Arizona Department of Water Quality standards.
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•

2013 to 2016 Reclamation and the City of Goodyear partner
on the Demonstration Wetlands study
o Reclamation conducts GIS analysis to assess potential
locations for a demonstration size wetland treatment
facility.
   o City of Goodyear contracts with CH2M for engineering
work.
   o Estrella Mountain Regional Park is identified as an
optimum location. http://www.maricopacountyparks.net/
park-locator/estrella-mountain-regional-park/
   o Maricopa County Parks and Recreation Department owns
the park and is updating their master plan.
   o Goodyear partners with MCPRD to assess use of the park
for a wetlands treatment facility.

   o CH2M prepares an engineering analysis to assess the
feasibility of constructing a demonstration size wetland
treatment facility and to develop a construction cost
estimate.
   o The concept includes wetland treatment, reducing the
TDS concentration by blending with treated Superfund
water/treated effluent/or pumped effluent credits and
ultimate discharge to the Gila River.
   o Flood Control District of Maricopa County developed a
17 mile plan along the Gila River, adjacent to the Park
titled the El Rio Watercourse Master Plan for rehabilitation,
however the project lacks a water source. http://www.
fcd.maricopa.gov/Projects/PPM/downloads/ElRio/
default.asp
   o The proposed Demonstration Wetlands would discharge
to the Gila River at the upstream boundary of the El Rio
Watercourse.
   o Goodyear is establishing a partnership with the FCDMC.

•

2016 established a new agreement between Reclamation
and Goodyear to continue Pilot Wetlands research
o Coordination with Goodyear to assume responsibility for
operation and management of the Pilot Wetlands in 2014.
   o Goodyear assumes field monitoring and water quality
sampling for laboratory analysis.
   o Reclamation and Goodyear coordinate collaborative
management of the Pilot Wetlands.
•

2016 to 2018 research funds awarded for S&T 5222 study
o PXAO Program Development, Denver Technical Services
Center staff and Goodyear partner to continue research
at the Pilot Wetlands.
   o CH2M participates on an advisory capacity.
   o Monitoring continues to assess potential soil and
vegetation loading rates.
   o Tracer tests are conducted to assess retention times versus
removal rates.
   o A wetland model is being developed to predict and
evaluate changes to the bioreactor system.
   o Coordination with Goodyear Identify ways to optimize
wetland treatment performance and reduce
maintenance requirements.
   o A collaborative effort is underway to prepare a peerreviewed journal article.

•

Following completion of the Demonstration Wetlands Study,
Goodyear will pursue opportunities to fund construction.
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