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president report
Tom Galeziewski
Board President

Managing Change for Continuous Improvement

D

uring a recent flight
home from a business
trip to Las Vegas, I
had a window seat and was
fortunate to get a glimpse of
Lake Mead, the Hoover Dam,
and the Hoover Dam Bridge.
It reminded me of a trip I took
to see the Hoover Dam shortly
after moving to Arizona in the
early 1980’s. During the tour, the guide noted that, other than when
they were tested after installation, the spillway gates had never
been used after the dam was completed. Several years later, in the
early 90’s, I remember seeing news reports of water flowing over the
spillway due to record runoff in the Colorado River system. And now
today, the view of the “bathtub ring” around Lake Mead shows how
far the water levels have dropped in recent years, to the point where
a shortage declaration on the Colorado River may occur by 2018.
River flows change on a continuous basis. However, through
the construction of Hoover Dam and Glen Canyon Dam, those
changes have been well managed for decades, eliminating
flooding in downstream areas and providing a reliable water source
that many communities in Arizona, California, and Nevada have
used to grow and develop. And, those management efforts will
continue and intensify as drought conditions persist in the Colorado
River basin.
On the other end of the spectrum, failure to properly manage
change or understand the impacts of change can result in
situations such as the water quality debacle facing Flint, Michigan
today. Changing the water source, and failing to either identify or
address the corrosive impacts of the new water chemistry on the
pipe materials, created a water quality problem from lead release
that will potentially impact the citizens of Flint for years to come.
Public health is the immediate impact, but an erosion of public trust
in the safety of water delivered to their homes, not just in Flint but
in communities across the country, is another impact of a failure to
manage change.
In our profession, changes to our daily routines and the jobs we
do occur for many reasons. Population growth or new industry/
businesses moving into the area requires facility upgrades to
provide sufficient capacity. Regulatory changes may require the
implementation of new treatment processes, or operating existing
processes in different ways. Changes in source water supplies or in
the types of discharges to the sewer system can have a significant
impact on how the plant is operated or how our systems are
maintained. Changes in funding, or in the costs of materials needed
to operate our facilities, can also impact decisions on equipment
rehabilitation or replacement.
So, how can you prepare to deal with changes that impact
your work as a water professional? One of the best ways is through
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education. Making a conscious effort to learn more about
the processes or the systems you operate is critical to making
appropriate decisions when conditions change. Staying up to
date on regulations, new trends/technologies, and exchanging
ideas and experiences with your peers all play a part in building
up your personal toolbox of knowledge and skills that you need to
be successful. You can accomplish all of these things by attending
our 89th Annual Conference and Exhibition, being held May
11-13th at the Renaissance Hotel & Spa in Glendale. This year’s
conference has an operator certification training track, six technical
presentation tracks with over 170 presentations, and the exhibit
hall with over 180 vendor booths. The conference also includes
a keynote presentation on Arizona’s landmark Groundwater
Management Act, special discussion panels, and a job fair. Special
thanks to our Annual Conference Chair, Patty Kennedy, our
Program Committee Chair, Mike Worlton, and all of the dedicated
members of 2016 Conference Program Task Force for putting
together an outstanding program. I hope you will take advantage
of the educational and networking opportunities available at one
of the best state-level conferences in the country.
Our Annual Conference and Exhibition has evolved over the
years to become the premier event it is today. We have seen
record growth in attendance and exhibitor interest over the past
several years, and as a result have outgrown our current location.
A Conference Site Selection subcommittee was established this
year to evaluate other venues that can accommodate our needs
and allow for future growth, and I am excited to announce that
next year’s conference will be held at the Phoenix Convention
Center in downtown Phoenix, May 3-5, 2017. We will be located in
the South Building, with meeting rooms and exhibitor space on the
same level. We will have more space for exhibitors and more rooms
for additional technical tracks, providing more opportunities for
enhancing your professional development. Change is never easy,
but I hope you will take the opportunity at this year’s conference
to seek out our Board members, ask questions about the new
venue, and provide your suggestions and input to help the transition
process and make next year’s event the best ever.
As I approach the finish line in my term as President, I want
to thank the Board, our Committee members, our Association
Manager, Debbie Muse, and our Executive Director, Dave
Iwanski, for their dedication,
commitment, and effort in
serving the membership during
this past year. It has been an
honor to work with them, and
it has been a tremendously
rewarding experience serving
Arizona’s water professionals you, the membership – as your
President. Thank you!

executive director report
Dave Iwanski
AZ Water Executive Director

educating our elected officials is a must

G

iven the drought in California and the water quality debacle
in Flint, Michigan, it is apparent to me that elected officials at
all levels of government are starting to pay closer attention
to the critical importance of having a safe, reliable and affordable
water supply.
Water, wastewater and stormwater challenges are getting
front-page news coverage and the public is beginning to worry
about whether political subdivisions can effectively respond to all
of the public health related concerns that are on their minds. This is
an opportunity for our association to “shine” given that one of our
top priorities is to educate as many people as possible as to the
water profession – who we are, what we do, how we do it, and why
we do it. This is the blueprint I try to stress in my discussions. Just this
past week, I was in Washington, D.C. and had the opportunity to
participate in sessions and briefings on a litany of natural resource
issues. There is now new focus on the following: (1) the President’s
Executive Order and Federal Flood Risk Management Standards;
(2) new rule-making for lead and copper in drinking water; (3)
authorization and construction of new programs to encourage
and support community based public-private partnerships;
(4) increased federal support for the state revolving fund loan
programs; (5) strengthening the Water Infrastructure and Financing
Innovation Act provisions for water and wastewater infrastructure
and to protect tax-exempt financing options; (6) forest thinning and
watershed management progress or lack thereof; (7) conducting
regional water forums in which EPA and stakeholders will formulate
ways to make investment monies available; (8) finding more
flexible approaches which acknowledges the difference between
“large water systems” and “small/rural water systems”; (9) revision
of the “Waters of the U.S.” rule; and, (10) the always present
climate change dialogue. According to the American Water Works
Association it is estimated that there is over one trillion dollars in pipe
replacements costs to be addressed. Is the American public privy to
this kind of work that needs to be done?
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A key responsibility is to make ourselves available to educate
the public and to encourage decision-makers to use the AZ Water
Association as a resource when they deliberate on these often
complex matters. We have been in existence since 1928 and our
track record is enviable. We are non-partisan, and I always stress the
fact that we should never look at water in terms of “blue molecules”
or “red molecules”. Water does not distinguish between Democrat
or Republican, water is not a luxury that only the rich can afford,
water is the essence of all human and economic development. The
association, given our tax-exempt status is not allowed to lobby;
however, we do have a mandate to educate anyone who will
listen, including elected officials at every level of government. Last
month, Arizona State Representative Michelle Ugenti toured the City
of Peoria Water Treatment Facility. This tour was a result of outreach
from several of our association members. The group spent over two
hours taking in all of the buildings, infrastructure, safety measures,
lab testing, back-up systems and operational components which
are the requisite chain in taking source water, treating it to drinking
water standards and then distributing it to the end-users. Peoria staff
was exemplary in the way they explained the process, and they
underscored the professionalism of individual operators, supervisors
and managers responsible for plant operations and maintenance.
Representative Ugenti should also be given kudos for taking the
time to learn about “how water is produced”.
Early on in my career, several of my mentors stressed to me that if
you want to make a point, you have to do two things – take a news
reporter to breakfast and take an elected official to lunch. This was
worldly advice that I took to heart, and which I continue to practice
to this day. The approach works.
The AZ Water Association represents the men and women best
qualified and best prepared to answer the tough questions and to
be a responsible and accountable resource when it comes to the
water profession. Educating elected officials is a must.

director report
Brandy Kelso
AWWA Director

“don’t cry because it’s over. smile because it happened.”
– dr. seuss

W

ow! It is crazy how time flies. It seems like yesterday I was
sitting down to write my first AWWA Director article. And now
here I am writing my last. I was told by my predecessors that
the three years of service would go by fast, but I really didn’t realize
how fast it would go. As I reflect on the past three years, I’m grateful
for the wonderful opportunity AZ Water has given me to service this
organization as the AZ Water AWWA Director. I’m now excited to be
passing the torch on to your next AWWA Director in June. So as my
last article, I wanted to reflect on some of the great things that have
happened within AWWA over the past three years.
In June 2013, the AWWA Board of Directors adopted an updated
Strategic Plan. At that time I thought it was simply a routine action
by the Board. Of course AWWA already had a plan – wasn’t this
just an update? I soon came to realize that it was really a turning
point in AWWA’s direction and many new initiatives were underway
like AWWA India, Community Engineering Corps, and the Water
Equation. Each taking its place in making AWWA great – well
actually greater. And now we, AZ Water, are participating in many
of these great initiatives. Recently, a project in Chloride, AZ was
selected and approved by the Community Engineering Corps. AZ
Water will be the first AWWA Section to take on a project – way
to go team! The AZ Water Board recently agreed to partner with
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AWWA to bring a new operator scholarship to Arizona as part of the
Water Equation. Stay tuned on how to apply.
Shortly after the adoption of the Strategic Plan, the AWWA
Board of Directors approved AWWA 2020: A Path to One AWWA.
This document lays out the frame work to unite AWWA around our
common goals and objections – essentially how can the Sections
and the Association collaborate. You’ll soon start to see the positive
effects of this partnership. The first most notable one is our new AZ
Water logo. AZ Water has been working with AWWA to update our
logo to include the Arizona Section of AWWA logo and the WEF
logo. I hope you like the new look. One aspect of this renewed
partnership that’s not as noticeable as the logo is the small systems
training being brought to Arizona. In 2015, we sponsored two training
seminars focused on small systems. This was done in collaboration
with the Association as part of an EPA grant. In 2016, we’ll be
bringing another technical training to small systems in early fall.
It’s great to see the transformation of AWWA and the positive
impacts on us here in Arizona. I’m confident that there are many
changes still to come. I hope many of you will get involved and
volunteer so that you can be part of these exciting times. Once
again – thank you for allowing me to serve AZ Water as your AWWA
Director.
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delegate report
Don Manthe
WEF Delegate

SPRING: AZ Water Conference Time and WEF NEWS!

W

e had a relatively cold, wet winter in the high country
of Arizona this year – but as always, we still need more
moisture – Spring is “springing” too soon! It’s AZ Water
Conference Time again! In this issue, and a separate mailer you
should have all the information needed to learn, network, and have
fun! I look forward to seeing all of you in May!
WEF NEWS
New National Poll Finds 95% of Americans Want Public Officials
to Invest in Water Systems, 60% Are Willing to Pay More for Secure
Water Service
The Value of Water Coalition released in late February, the results
of a new national poll on public attitudes and concerns about
water. The Water Environment Federation (WEF), along with thirty
other public and private water agencies, business and community
leaders, and national organizations, is a member of this national
coalition that has come together to advance positive solutions to
America’s pressing water challenges.

Conducted in January 2016, the survey found that Americans
are deeply concerned with the state of water infrastructure and are
willing to support efforts to invest and modernize these systems to
ensure and maintain reliable water and wastewater services.
“It’s clear that a dialogue is needed on appropriate policy
steps to guarantee a sustainable and strong local‐state‐federal
partnership to address America’s enormous water infrastructure
challenges,” said WEF Executive Director Eileen O’Neill. “Everyone
uses water so its management is really a shared responsibility.
We are greatly encouraged by the poll results, which show an
increased public recognition of how essential it is to have clean
water and safe, reliable infrastructure and the importance of
everyone doing their part.”
Respondents were initially evenly split (47/47) with their willingness
to personally spend more on their water bills for increased
investment in water systems. Once poll respondents received
additional information about water issues, there was a 13 percent
increase to 60 percent of Americans in favor of paying more to
invest in water infrastructure.
The Flint, Michigan water contamination was also a
consideration as 95 percent of respondents said it was important or
very important for public officials to invest in water systems so other
communities wouldn’t face a similar situation.
“This is a critical time and important opportunity to have a
conversation across the country about the importance of investing
in our water systems. Being able to drink water straight from the
tap and knowing that wastewater is safely and responsibly treated
are top concerns for Americans. As a nation, we must prioritize
investment in our water systems—to maintain high-quality water
service today and for future generations,” said Radhika Fox, director
of the Value of Water Coalition and CEO of the US Water Alliance.
THIS IS GOOD NEWS! Americans believe that modernizing water
systems should be a priority to ensure safe and reliable water and
wastewater services. We as water professionals need to understand
that we have acceptance from the general public to advocate
our legislative officials and decision makers for investing in water
infrastructure. Rebuilding our public infrastructure should not be a
political football – it is a civic and societal issue, as well as a public
health and safety imperative!
I will see you at our Conference!

REMEMBER
Together we are AZ Water!
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Aquifer Storage and Recovery (ASR) Well System:
An Arizona Experience with Reclaimed Water
Alan Palmquist – Wilson Engineers
John Pinkston – City of Chandler

T

he storage and re-use of reclaimed water is a large part of the
overall water solution for many Arizona communities. The higher
demands placed on utilities during the summer and lower
demands during the winter results in a reclaimed water system that
needs to be flexible. To provide that flexibility, some communities,
such as the City of Chandler, utilize aquifer storage and recovery
(ASR) wells to store excess reclaimed water in the shallow aquifer
during periods of low demand and pump the stored water into
a reclaimed water system during periods of high demand. The
technology and systems to allow ASR wells to operate efficiently
and reliably with reclaimed water are varied, but this article will
describe the City of Chandler’s experience with ASR well systems
utilizing reclaimed water.

Figure 2
Figure 3 and Figure 4 detail the compressed air system which
also incorporates a high pressure nitrogen gas as a back-up
source. The infinitely variable flow control valve can be regulated
by maintaining a water level within the ASR well or an operator
selectable set point.
Figure 3

Overall Need
For some Arizona communities, including the City of Chandler,
there are no viable means to discharge reclaimed water to
an existing wash or river system. In addition, when discharging
reclaimed water to these waters a community does not fully
benefit from this water resource. This could result in a community
purchasing additional water resources to make up the difference in
their overall water portfolio.
Aquifer storage and recovery provides an alternate means
to seasonally store the excess water when demand is low for
landscaping or other reclaimed water needs. Also, this method of
recharge is particularly effective during periods of high rainfall such
as during the annual monsoon season or other extreme events.
When a community has no other means to discharge reclaimed
water, ASR wells can act as an additional discharge point but
without the additional testing to meet NPDES requirements that
would be required for discharging to a wash or river system.
Recharge Technology
The act of recharging water into the shallow aquifer requires
a means to regulate the amount of reclaimed water flow based
upon the surrounding
Figure 1
hydrogeologic
conditions. One
piece of technology
is utilizing an in-hole
stainless steel flow
control valve which
regulates the open/
closed position of an
internal bladder with
compressed air or
nitrogen gas. A higher
pressure setting results
in a partially closed or
fully closed position. A
lower pressure setting
results in a full open or
partially open setting.
Figure 1 and Figure
2 indicate the flow
control valve prior to
installation.
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Figure 4

When recharging water through a well pump, some additional
equipment is required. A key piece of equipment is a check valve
located beneath the pump bowl assembly. The check valve will not
allow the recharge water to escape from the bottom of the bowl

assembly, but through the above mentioned flow control valve.
The check valve will need to be constructed of material to resist
corrosion and repel the high pressure conditions. Another feature
to include in the well pump is within the motor. The motor needs to
include non-reverse ratchets (NRR) to ensure the well pump does
not spin backwards during the recharge mode of operation.
Recharging reclaimed water into the shallow aquifer will diminish
in capacity over a period of time. This is due to a number of factors.
Some may include any remaining suspended solids in Class A+
effluent and possible biological growth. To counter act this effect,
the well pump ceases to recharge and is commanded to turn on to
the purge mode of operation.

Figure 5

Purge Water Management
Purging an ASR well is necessary to maintain its peak
performance over the long term. The act of purging includes
running the well pump for a pre-determined time period to allow
the material built-up during the recharge mode of operation to exit
the surrounding filter pack and well casing louvers. For comparison
between modes of operation, the City of Chandler utilizes the
purge mode of operation for twenty minutes for every eight hours
in the recharge mode of operation. The purge mode of operation
is variable, based upon the specific community, and would be
modified based upon underlying hydrogeologic conditions.
The amount of water generated during a purge mode of
operation, depending upon the capacity of the recharge well,
can be significant. For example, each ASR well within the City
of Chandler purges at a flow rate of 1,000 to 1,500 gallons per
minute. Simply putting the purge water into the sewer system is one
available option, but may require additional hydraulic capacity
at the water reclamation facility to accommodate the flow. One
possible option the City of Chandler is considering is to treat purge
water by mechanically removing the solids and pumping the
remaining flow into the reclaimed water system. Utilizing electrically
actuated valves will control where the flow goes, whether the
well is in the recharge mode of operation or the purge mode of
operation. Refer to Figure 5 and Figure 6 for reference.
Well Pump for Recovery
Similar to purging an ASR well to maintain its recharge capacity,
the well pump can be utilized to recover recharge water and
place it within the reclaimed water system. The well pump would
then operate very similar to any other well placed on a distribution
system. The major difference is ensuring the flow control valve is
closed during operation and the proper electrically actuated valve
configuration is completed.

Figure 6
For many Arizona communities, including the City of Chandler,
utilizing aquifer storage and recovery wells as part of their reclaimed
water systems will ensure reclaimed water disposal is efficient,
reliable, and provides another component to an overall water
portfolio.

2nd Annual Career Fair
MAY 12, 2016
Open to all career levels, including Professionals & Students from Vocational, Technical, Trade,
Community College & Universities. Special Opportunities for Returning Veterans & Tradesmen

Join us at the Annual Conference!
New grads & internships 1-3 pm

|

Career & Seasoned 3-5 pm

For more information and to reserve a booth: recruitment@azwater.org
Spring 2016 | the kachina news | 13

az water association news

AZ Water Board Nominations 2016-2017
The AZ Water Nomination Committee, chaired by John Warner (5th Past President), presented the following slate of Board officers and
directors for the year 2016-2017 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 11 during a regularly scheduled Board meeting.
The slate of officers and directors is subject to a vote of the members during AZ Water’s Annual Business Meeting on May 13, 2016 from
1:00pm – 1:30pm at the Renaissance Glendale Hotel, Glendale, AZ. You are encouraged to attend and cast your vote.

Lisa Jackson has worked in the Arizona water community since moving to Arizona in 1985 and is a long time
member of AZ Water Association even when it was called Arizona Water Pollution Control Association. For AZ Water
Association, she was the 85th Annual Technical Conference chairperson, and is just finishing her third year as the Water
Treatment Committee chairperson. She was a founding member of Energy & Sustainability Committee, and is the
Water Distribution Committee Board Liaison. She has been on the AZ Water Board for three years and was a member
of the 2014 ad-hoc AZ Water Business Plan development group. Lisa is a member of AWWA and WEF.
She is a professional engineer, Phoenix Office Leader and Project Manager for Black & Veatch.
Lisa Jackson
Vice President

AZ Water Officers and Board Members
Officers and Directors
President, Marie Pearthree
President-elect, Bob Hollander
Vice President, Lisa Jackson
Past President, Tom Galeziewski
Treasurer, Asia Philbin (approved for a second term)
Secretary, Jeanne Jensen
AWWA Director, Alan Forrest (will take office June 1)
WEF Delegate, Patty Kennedy (will take office October 1)
Director, Mike Ambroziak
Director, Lisa Culbert

New Nominees
Director, Jesse Black
Director, Patrick Goodfellow
Director, Doug Kobrick
Director, John Masche
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Arizona Section of the American Water Works Association
Officers and National Director
Chair, Marie Pearthree
Chair-elect, Bob Hollander
Vice Chair, Lisa Jackson
Past Chair, Tom Galeziewski
Treasurer, Asia Philbin
Secretary, Jeanne Jensen
AWWA Director, Alan Forrest
Arizona Water Environment Association
Officers and National Delegate
President, Marie Pearthree
President-elect, Bob Hollander
Vice President, Lisa Jackson
Past President, Tom Galeziewski
Treasurer, Asia Philbin
Secretary, Jeanne Jensen
WEF Delegate, Patty Kennedy

Jesse Black
Director

Patrick Goodfellow
Director

Doug Kobrick
Director

John Masche
Director

Jesse Black is a Senior Operator with EPCOR Water (USA) Inc. serving at the Northwest Valley Regional Water
Reclamation Facility.
Jesse has eight years’ experience in the Water/Wastewater industry and carries Grade 4 certification’s across
the board. Jesse has worked in all aspects of the Wastewater industry including: Lead operations role in treatment
facility design teams, Process Control, Maintenance, Collections, Laboratory Analyst, Treatment facility startup, and
Treatment facility decommissioning. Jesse has been in a Senior Staff role for the past three years at EPCOR Water (USA)
Inc. and he is currently working on dual track degree including a Bachelors in Project Management and a Master’s
degree in Business Management at Grand Canyon University. Jesse also serves on the AZ Water Annual Conference
Planning committee, the Wastewater Treatment Committee, and serves as the Chairperson for the Safety Committee.
In Jesse’s opinion, his greatest achievement so far with AZ Water has been the creation of the Annual Meter Mania
Competition; Jesse boasts that his fastest time to date is 1:15:10 (Time still to be verified).

Patrick Goodfellow is a Principal Engineer with Brown and Caldwell. He specializes in project management,
detailed design, and production of multi-discipline 2D and 3D projects. His experience includes both Design-Bid-Build
and Design-Build projects for both municipal and industrial clients. Patrick holds a BS and ME in Civil Engineering from
the University at Buffalo.
Patrick has remained actively involved with AZ Water Association since moving to Arizona in 2006. He has
previously chaired the Young Professionals committee, and currently serves as the Chair of the IT committee and
also participates in the Annual Conference Planning, Member Services, and Scholarship committees. In addition to
committee involvement, he has produced several AZ Water Association videos that were featured at the Annual
Conference, assisted in the development of AZ Water’s current Strategic Plan, and the led the development of the
Associations webpage update.

Doug Kobrick is a Senior Associate with the water/wastewater engineering firm Hazen and Sawyer in Tempe. He
has been an AZ Water member for over 25 years, and has been chairperson of the Wastewater Treatment Committee
for the past four years. He has led the rebirth and growth of that committee to its current group of 45 members with a
very active program of events. Doug is also a member of the Water Resources and Conference Program Committees.
He has been honored by AZ Water as a member of the Select Society of Sanitary Sludge Shovelers. In his 25+ years
in Arizona, Doug has worked with water and wastewater utilities large and small throughout the state. He holds a
B.S. degree from Brown University and an M.S. from Arizona State University, both in Civil Engineering. He is a BoardCertified Environmental Engineer, and also a member of AWWA, WEF, and APWA

John Masche is a civil engineer with the City of Phoenix Water Services Department. He earned his BSCE from
Loyola Marymount University and has 20+ years of experience in public utilities, private industry, and consulting
focusing on public works, water supply and distribution, wastewater collection and wastewater treatment. At the
City, he has been project manager on construction projects in the wastewater collection system, at lift stations, and
at the 91st Ave WWTP. He holds ADEQ Grade IV Operator Certifications in Water Treatment, Water Distribution, and
Wastewater Collection.
A member of ASCE, AWWA and WEF, he has been involved with AZ Water for the past decade including co-chair
of the Construction Committee, chair of the Annual Conference Technical Program Committee, and member of 5S
Society.
John is married to Audra and they have two children, Ava & Jack. His time away from work is spent with his family
and the kid’s sports activities.
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RISK is not a Four Letter Word in the Water Industry

R

isk is quickly becoming one of the most discussed project
related items in the water and wastewater industry. Owners,
Engineers and Contractors have been attempting to pass risk
on to each other since the industrial revolution and the advent of
hard bid construction. Risk is more openly discussed, managed and
mitigated with the growing use of collaborative alternate project
delivery methods. Risk is now being understood and assigned—and
the result is financial savings for Owners. These delivery methods
include Construction Manager at Risk (CMAR), Design Build (DB),
Design Build Operate (DBO) and Job Order Contracting (JOC)
The AZ Water Association Construction Committee is the
local driving force behind these discussions and presents this
article based on an educational workshop presented by the
Committee on August 28th of 2015. The Committee’s intent with
these communications was to better educate our industry on risk
identification, management and mitigation. Over 100 industry
professionals attended the event and 3 professional development
hours were provided to those who attended.
AZ Water Association Construction Committee Risk Workshop 2015

The workshop consisted of two separate panels of seasoned
industry professionals. The first panel discussed how they identify
risk and who should be responsible. The second panel discussed
how to manage and mitigate those risks. Prior to the workshop, the
top ten risks associated with the delivery of water and wastewater
infrastructure in Arizona were identified and ranked by the
committee and panelists. Results are as follows:
Top 10 Risks in Delivering Water and Wastewater Infrastructure in
Arizona
1. Contractual Risks—Is the Scope and Fee Adequate?
2. Budget Escalation
3. Safety
4. Shut Downs and MOPOS
5. Schedule
6. Risk Delegation to Contractor/Supplier
7. Unknown Underground Utilities
8. Start-up Risks
9. Site Utilities
10. Performance Specifications
Risk is subjective in both identification and costs with
perspectives varying between the Owner, Contactor and Engineer.
How did you identify and mitigate risk in the past? As you look
forward, how will you manage risk in the future? Who should be
responsible for the risk or is it shared between some or all of the
entire project team members? These are the questions we asked
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the panel members then gave them each a chance to share their
perspectives for each of the top ten risks identified. The insights from
panel member responses are summarized below along with industry
trends. Understanding the value added to projects when risks
are adequately identified, assigned and managed are the main
takeaways from these sessions and this article.
1. Contractual Risk Identification
Contractual risks were the top concerns identified by our
professionals. Common contractual questions shared by the group
included: 1) Is there adequate scope and fee? 2) How did the
Owner get the budget? 3) How did the Engineer develop the cost
estimate? and 4) How did the Contractor arrive at their bid price?
These are important questions that will drive the success of both the
team members and the project and should be used to help identify
key risks inherent with your projects. Our panelists agreed that the
Owner is ultimately responsible but risk is created by all three sides
(Owner, Contractor and Engineer).
Another common theme was that the scope of a project is
not perfect at the beginning, when the Owner is developing the
budget and when all three parties need to be included in the
scoping for risk identification
including operations. This
is where early project
collaboration through an
alternative delivery method
can provide risk mitigation to
help keep the Contractor from
being the bearer of bad news
at construction bidding time. Collaboration can also prevent the
scope from being cut to meet the budget restraints and potentially
missing the original goal of the project. The final determination of
who is ultimately responsible for contractual risks was identified by
the majority to be the Owner, as they require adequate input for
design, construction schedules and budgets for the project to be
completed. The Owner needs to share in identifying and assigning
risks based on input from the Contractor and Engineer, or assume a
certain amount of risk themselves.
2. Budget Escalation
When you are developing a budget for your project, do you
ask your team, “what if there is a huge run up in commodity costs
between budget development and bid date or Guaranteed
Maximum Price (GMP)
submission”? Do
you include index
factors or provide
contingencies for the
Contractor if such
escalation occurs?
These are all questions
our panel members
agreed on as methods
to identify and assign
the risks associated with escalation. Some of us remember in the
mid-to-late 2000’s when Engineers became part of that process—
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And other members of the AZ Water Association Construction Committee
they had to redesign to meet escalated costs. Contractors have
to be creative to construct infrastructure and manage budget
constraints and overruns. This creativity must occur at the end of the
project for Design-Bid-Build (DBB)—at a time long after the project
budget was developed.
Our panelists agreed that the Owner must first talk about
providing an adequate budget but the Owner relies on the
Contractor to manage risk. If the Contractor is to assume such risk,
the Owner needs to provide contingency or allow for indexing.
How budget escalation is assigned is also dependent on delivery
method. Risk resides more with the Contractor in a DBB project (with
the exception of design accuracy and unforeseen conditions).
However the risk goes back to the Owner as materials arrive
and material costs escalate if an escalation cause is included.
In a CMAR, DB, or DBO delivery method the Contractor is usually
engaged earlier in the project, hopefully early enough to influence
the sharing of material escalation risks. This sharing ultimately helps
protect both the Owner and Contractor. In short, our panel found
that escalation risks are shared amongst the entire team when
the Contractor is engaged early on the project using alternative
delivery methods.
3. Safety
There are no questions about the importance of safety. Owners
are tasked with developing projects for the public. Engineers are
held to ethical standards and fundamental rules to uphold and
protect the health and welfare of the public first and Contractors
assume the most dangerous part of safety by maintaining a safe
working environment during construction. However the question
of how risk is assigned to all three parties of the team remains
subjective.
One way to look at safety responsibility is to recognize the
potential of shotgun lawsuits relating to safety issues. Are Owners,
Contractors and Engineers all at risk? Our panel agreed that all
parties contribute
to the safety of the
project, but the
Owner drives the
safety culture from
the top down. It is
from the Owners lead
that the Engineer
and Contractor take
direction and have
to rise up to the
“safety is job one” level. It is important that Owners are aware that
when project schedules, scope or budgets get stretched or pushed
that the Contractor might be put into an unsafe situation during
construction.
Another risk is Owners requesting Engineers to accelerate designs
to a point where errors and omissions can lead to safety concerns
during construction or operations. The elevated efforts to promote
and maintain a robust safety program, from the top down, may
cause costs to be 1% to 2% higher, but it is worth it to send everyone
home unhurt every night. Project teams must also be safety
vigilant during design when survey, field asbuilts and verifications
will be conducted and during the design phase. Almost half of
construction related accidents are a result of a decision made

during design, therefore adequate schedule and budget should be
provided for such analysis. Our panelists concluded that the Owner
is ultimately responsible for setting the bar for a culture of safety,
but Contractors have elevated safety risks that must be identified,
managed and mitigated.
4. Shut Downs and Maintenance of Plant Operations (MOPOs)
Most water and wastewater projects involve some level of
system shutdown or impact to facility operations, but not all projects
get input from the Operators of those systems or facilities. Important
steps that need to be completed up front during planning, design
and budgeting include coordination and input from maintenance
and operations personnel. Additionally, the operations group should
be engaged throughout the process for integration of operational
strategies of facilities. Operational conditions of these facilities can
change at any time and most projects may take from 6-months to
2-years or more to deliver from planning and design to construction
and operations. Ultimately the responsibility for such coordination
may be regulated by the delivery method.
The Engineer would
be responsible for
coordinating tie-in
and repair locations
and shutdown timing
with the Owner In DBB
projects. However that
responsibility starts
with the Owner and
Operator up front
with the shutdown
time, duration and needs for connections and assemblies. The
operations drive the needs, which answers the questions of timing
and limitations that govern the project. The entire team needs to
understand and share their perspectives of how it will impact the
project. At the end of this discussion our panel members agreed
that the responsibility lies equally with all three parties.
5. Schedule
Our panel of Owners, Contractors and Engineers were able to
sum this up with two words. Be realistic. Owners start this process by
developing a project schedule that delivers infrastructure at the
detail and timeframe
required to serve the
need, knowing the
contractual limitations
based on the delivery method chosen. It is also important for the
Owner to be aware that issues can escalate during procurement
as conditions with other projects may change, and longer/shorter
seasons of demand may occur. Longer engineering time leads to
a shorter construction time which ultimately costs the Owner more.
Our moderator Larry Ayers stated that “On a typical one hour
project, 55 minutes will be used to conceptualize, plan and design
a project and then we have 5 minutes to build it”.
Another consideration presented by our panel is that both the
project team and outsiders influence the schedule which is why
contingency in schedule is as important as contingency in budgets.
It is important to remember that there are differences between
continued on page 18
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the project schedule and the construction schedule. The project
schedule is always developed by the Owner prior to a Contractor
reviewing the project. This is why project schedules need to be
revisited and updated throughout the project delivery process, and
is why contingency in a schedule is a necessary element.
Do you include contingencies in your design or construction
schedule? How about the procurement process? All three parties
require adequate time to execute contracts and participate in
the procurement process and that time is not always considered
during the development of the project schedule. This leads us to
artificial deadlines that are set either by demand, or dates that
are not realistic. Often time frames are not sufficient for the task at
hand, so these should be carefully vetted by the team leaders to be
realistic and valuable to management of the project schedule risk.
An example is submittals during the construction phase of projects.
Review time of submittals by the Owner needs to be realistic and
the Engineer should drive the submittal review schedule.
Our panelists also identified that when liquidated damages for
accelerated schedules are implemented by the Owner, and when
no schedule contingency is provided, the cost from those damages
typically gets paid by the Owner because Contractors include
the damages in their bids. Therefore, a more cost effective way to
manage the risk of
schedule creep should
be shared by all three
parties which can
reduce undue cost to
the project. Upon a
final vote of the panel,
they found the parties
most responsible for
realistic schedules is again shared by all three parties with a greater
responsibility on the Contractors and Engineers. They should provide
realistic timeframes for design and construction and provide this input
early in the process. The Owner should provide schedule contingency
during the budgeting process for adjustments to the project schedule
as input from the Contractor and Engineer becomes available.
6. Risk Delegation to Contractor/Supplier
Our panelists each found slightly different perspectives, based
on both the project delivery method and the type of project,
concerning who is responsible for the delegation of risk to
Contractors and Suppliers. Most found that such responsibility falls
on the Engineer. Contractual obligation is the only way to keep
the Supplier on the hook. A similar perspective was that it is typical
to blame the Contractor, however they are not the designer.
Therefore, the Engineer is ultimately responsible for such project
risk to ensure the Supplier or Contractor can deliver what was
designed.
Sometimes an approach to mitigate risks associated with
Supplier provided equipment is to have the Owner purchase
equipment to save time or money. Our panel finds this approach
typically does not work and would recommend against Owner
supplied equipment. The Contractor takes on more risk to receive
and install the Owner supplied equipment, which ultimately costs
the Owner more which erases any savings the Owner hopes to
achieve.
A lot falls on the Contractor to make the system work. For
complex systems such as advance oxidation systems, or membrane
systems, it is the responsibility of the Supplier to ensure the products
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are delivered on time and they are held to this measure by the
Contractor. When the Owner
supplies that equipment,
the Contractor loses the
ability to effectively manage
the supplier and their
performance associated
with the budget and
schedule of the project.
Alternative project delivery
methods can provide an opportunity for the Contractors to engage
with Suppliers during design and can provide advice to the Owner
and Engineer on steps to minimize the risks associated with Suppliers.
Ultimately our panel found the majority of the responsibility for
equipment risk delegation to Contract/Suppliers is the Engineer.
7. Unknown Underground Utilities
Aren’t the risks associated with identifying underground utilities
always the Engineers responsibility? According to our panelist, the
Engineers are only responsible for identifying the known utilities
through asbuilts, potholing and other field investigations. It is the
underground utilities that are unknown that cause the most trouble
and cost the most in budget and schedule. Our panel members
provided bits of wisdom for how they suggest identifying such risks.
One suggestion is that Owners need to walk the project site prior
to the start of the project, and document unknown utilities when
they are uncovered. Others agreed that the Owners are responsible
for the due diligence with their utilities and need to assume part of
that risk. However as technologies for non-invasive underground
exploration of utilities increases and robust mapping programs are
implemented and maintained by Owners, fewer conflicts should
arise in the field.
Another good practice
would be to always
provide contingency in
the project budget and
schedule to mitigate
the risks of unknown
underground utilities.
When that risk is shifted
entirely to one party that
cost inherently returns
to the Owner, and possibly with little or no value. In whole our
panelists found that the Engineer and Owner are responsible for
risks with unknown underground utilities, and the Contractor should
be afforded the schedule and budget to respond to unknown
conditions in the field.
8. Start-up Risks
On the subject of risks in start-up the Panelists agreed that all
parties have a stake in the task, but the Owner needs to lead with
the Contractor in tow and that
the Engineer needs to adequately
coordinate and communicate
with the Owner’s Operators and
staff to ensure a proper start-up
plan is developed. A concern
of the Contractor is that when shutdown times are identified by
the Owner-Engineer team, were considerations for items such as
mobilization, connection preparation, system checkout, dewatering

and demobilization for the start-up reviewed with the Contractor
to ensure they can actually perform the task in the time provided?
Just because the operations group and Engineer can respond in
the time provided for the start-up or shutdown does not mean the
Contractor has adequate time to implement their scope. Therefore
our panel agreed that risks are equally shared with the three parties,
with the leadership responsibility of the Owner.
9. Site Utilities
This top ten risk is aimed at the provision of utilities to the site for
the Contractor to begin, continue and complete construction.
Our panel found that the Owner is ultimately responsible for
the upgrade and/or extension of basic utilities to the project
site, even if the Contractor is assisting with some of these tasks.
Greenfield water and wastewater projects typically require the
provision of an address for new utility services which needs to be
provided by the Owner since they are the property owner and
the connection owner. However, if the Owner can get this part of
scope of the project correct by thoroughly researching this issue
during preconstruction, meeting with the utility early and often and
negotiating a solution before it is needed this risk can be reduced.
Another consideration is that
most utilities do not finalize their
designs until the project design is
complete which leads to budget
changes and schedule delays
for the Contractor. This is again
where adequate schedule contingency and realistic schedule
development aid in minimizing and properly assigning the risks
associated with the provision of site utilities.
10. Performance Specifications
The final top ten risk in delivering water and wastewater projects
in Arizona could also be its own four letter word, but performance
specifications may be
necessary to meet the
goals of the project. The
Engineer starts and usually
drives the performance
specifications, but
these are based on the
needs of the Owner. The
Contractor will usually
bear the brunt of this risk although they are not involved in the
selection or design of the equipment. This is where the risk is typically
not adequately assigned. In this case the Contractor typically
escalates costs and schedules to manage that risk, which should be
managed by the Owner and Engineer.
In short our panel found that those who provide influence on
the performance specifications are ultimately responsible, which is
the Engineer and Owner. The more assurances this team writes into
the specifications, the more cost the Contractor has to apply to
the Project to mitigate the operational performance risk. Instead,
the Owner should carry a large portion of that risk, and should keep
the Engineer and Supplier in check with their own performance
requirements. This should reduce unnecessary costs from the
Contractor to manage and mitigate the Owner’s, Engineer’s and
Supplier’s risks related to performance specifications.

Conclusion
The consensus from the risk panel comprised of Owners,
Engineers and Contractors is that open communication and
collaboration are the best tools for risk identification, management
and mitigation. The open communication should occur with all
stakeholders on a project including utility companies and regulatory
agencies throughout design and construction. This communication
should lead to the assignment of risk to the party best able to
manage and mitigate the risk. Each party should collaborate on
risk mitigation methods and incorporate the appropriate amount
of time or money contingencies into the project. If risk is not treated
as a four letter word, it can be discussed frequently amongst the
Owner, Engineer and Contractor and can be managed in such a
way that it does not impact projects in a significant manner.
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The 2015 Legislative Year in Review
Last year brought victories for WEF and water agencies
Steve Dye, WEF Government Affairs

T

he final months of 2015 were busy for the Water Environment
Federation (WEF; Alexandria, Va.) government affairs efforts in
Congress. Several major funding priorities for WEF and water
were accomplished, and several significant policy goals were
enacted into law.
Final FY16 Omnibus Appropriations Bill Restores Funding
In mid-December, the U.S. Congress reached a final agreement
for the fiscal year (FY) 2016 budget for the federal government, the
Consolidated Appropriations Act of 2016. The bill provides $1.067
trillion in base funding, which includes $73.7 billion for overseas
contingency operations, $7.1 billion in disaster aid, $1.5 billion for
program integrity, and $700 million in emergency funding. Read the
Consolidated Appropriations Act of 2016 at https://rules.house.gov/
bill/114/hr-2029-sa.
Funding to all federal agencies is included in the bill, and it
retains or increases the funding amounts for the agencies from
FY 2015. The bill holds the U.S. Environmental Protection (EPA) at
the FY 2015 enacted level of $8.139 billion. The Clean Water State
Revolving Fund is funded at $1.394 billion and the Drinking Water
State Revolving Fund is funded at $863 million, restoring severe cuts
proposed in 2015 in the draft House and Senate committee bills.
The bill did not include funding for Water Infrastructure Finance and
Innovation Act (WIFIA) loans and loan guarantees, but it did include
language directing EPA to continue to use administrative monies to
establish the program.
The bill was free of many of the policy riders that had been
hotly debated in Congress, including any restrictions on EPA in
proceeding with the implementation of the Clean Water Rule and
the Clean Power Rule.
In 2016, WEF will be advocating before Congress and the
Administration for full funding for the SRF programs, as well as
funding for the WIFIA program to provide low interest loans for
infrastructure projects.
Rider That Banned CSO and Wet Weather Bypassing Excluded
Also, in the FY16 Omnibus bill, a major effort to strip an unfunded
mandate was successful. The Senate version of the appropriations
bill that funds EPA included a rider that would have forbidden
wet weather bypassing and combined sewer overflows (CSOs)
in the Great Lakes watershed. The compromise language in the
final bill will require some additional reporting for CSO events only,
but it makes no changes to the Clean Water Act requirements or
additional fines.
The Senate’s FY16 appropriations bill contained a policy rider
(Sec. 428 of S. 1645) requiring all combined sewer overflows (CSO)
in the Great Lakes watershed to be eliminated, including overflows
discharged in compliance with a CSO Long Term Control Plan
(LTCP) or consent decrees. The rider would have also required
water resource recovery facilities (WRRFs) to eliminate discharges
of blended effluent that otherwise meet standards established in
a WRRF’s National Pollution Discharge Elimination System (NPDES)
permit during peak wet weather events.
A recently completed survey of Great Lakes WRRFs estimated
the cost-of-compliance to the policy rider exceeded $72 billion
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in the region. A coalition of cities, counties, and associations is
aggressively lobbying Congress in opposition to this policy rider
because it has the potential to be extremely costly, requiring
massive infrastructure expansion, ratepayer increases, and
reopening of consent decrees and/or LTCPs. More than 45 letters
were sent to Congress from public agencies and organizations
opposed to the policy rider, including WEF; the Water Environment
Associations of Indiana, Michigan, New England, New York, and
Ohio; and WEF members at agencies throughout the Great Lakes
region.
WIFIA Fix and Better Highway Stormwater Management
The highway reauthorization bill, known as the Fixing American
Surface Transportation Act (FAST Act) that was enacted into law in
December, included a fix to the WIFIA program that WEF helped
create and a stormwater management provision that WEF helped
draft.
The fix removed a restriction on the use of tax-exempt financing
on WIFIA-financed projects. WEF and other water associations have
been advocating for the provision since the program was enacted
in 2014. The WIFIA program required that WIFIA can finance only
up to 49% of a total project cost, and the remaining 51% could not
come from a tax-exempt source, such as tax-exempt municipal
bonds or private activity bonds. This was limited by Congress in
2014 to keep the cost of creating WIFIA budgets neutral, with the
intent of fixing it later. The restriction on tax-exempt financing was
removed by the provision in the FAST Act that WEF and other water
associations strongly advocated.
Also included in the FAST Act was a stormwater management
provision that WEF helped draft that directs metropolitan,
nonmetropolitan, and statewide transportation planning agencies
to “improve the resiliency and reliability of the transportation
system and reduce or mitigate stormwater impacts of surface
transportation,” among the list of items to be included when
agencies are planning surface transportation projects that use
federal funding.
Rep. Donna Edwards (D-Md.), who was a member of the
conference committee negotiating the final bill, included
the provision. Language similar to the provision was originally
developed by Sen. Ben Cardin (D-Md.) with WEF staff assistance
and was introduced as the Highway Stormwater Management
Act as stand-alone legislation in 2014 and 2015 (S. 518). On behalf
of WEF, Dr. Dan Medina of Atkins Global (Epsom, U.K.) and Jim
Gibson of Sanitation District #1 in Fort Wright, Ky., participated
in a hearing in May 2014 before the Senate Water & Wildlife
Subcommittee chaired by Sen. Cardin. During the hearing, the WEF
members testified on the importance of better stormwater runoff
management during the surface transportation planning process.
Sen. Cardin introduced his legislation shortly after the hearing.
The provision that Rep. Edwards included in the bill is a significant
step toward better stormwater management included early in
the planning process of surface transportation bills. Currently,
planning agencies that use federal dollars for projects are given
continued on page 22
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eight criteria to consider during the planning process, such as
increased safety, economic growth, and intermodal connectivity.
The Edwards provision amends U.S. Code 23, Section 134(h)(1) and
135(D)(1), and will urge planning agencies to “reduce and mitigate
stormwater impacts of surface transportation.” Planning agencies
are not required to include these criteria in projects, but projects
that meet more criteria will score higher.
In 2016, WEF will be working closely with EPA to help complete
the formation of the WIFIA program and establish another federally
backed source of low-interest financing. WEF will also be working
with the Federal Highway Administration to incorporate the
stormwater management provisions into the project planning
process so that stormwater management costs are built into
the federally funded highway projects and are not left to local
agencies to address after a project is completed.
Save the Date: WaterWeek 2016
WEF invites everyone to attend the National Water Policy
Forum, Fly-In, and Expo on April 11-13, in Washington, D.C. Save
the date and plan on joining your colleagues from around the
nation to participate in the 2-1/2 day meeting, which will feature
congressional speakers, policy briefings, visits to Capitol Hill, and
roundtable dialogues with key policymakers and experts on
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important regulatory and policy matters. The Forum, Fly-In, and
Expo are hosted by WEF, the National Association of Clean Water
Agencies, the Water Environment Research Foundation (WERF), and
the WateReuse Association. It will take place during WaterWeek
2016 (April 10-15). Registration and more details about the event
will be coming shortly. The WEF Government Affairs Committee will
also hold a full committee meeting on the morning of April 11 for
committee members. We hope to see you there!
Since 2011 Steve Dye has served as Legislative Director for the
Water Environment Federation (WEF). In his government relations
role Steve represents the Federation before Congress, monitors key
legislation and federal policies, develops and executes legislative
strategies and proposals, and maintains WEF’s excellent reputations
before public and private interests in the water sector. He also leads
WEF’s Water Advocates Program, a grassroots program designed to
mobilize and train WEF members to advocate before federal, state,
and local officials.
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Insight to Refinery Secondary Clarifier Operation
The relationship between sludge settling
and sludge volume index

Everett L. Gill and T. Houston Flippin, WEF Industrial Wastewater Committee Members

O

perators of refinery wastewater treatment facilities routinely
measure sludge volume index (SVI), allowing them to detect
deteriorating sludge settling quality. This test, however, does
not allow the operator to accurately analyze secondary clarifier
performance, including clarifier capacity and the required return
activated sludge (RAS) flow. A settling flux analysis is required to
predict clarifier operation, yet the constants required to generate
the settling flux curve are difficult to develop.
For state-point analyses, settling flux curves must be
representative of the biomass in the system or use a previously
developed relationship between SVI and empirical sludge settling
parameters (such as those developed by Daigger and Roper
[1985], Daigger [1995], and Wahlberg and Keinath [1988/1995]).
These relationships were developed using municipal facilities with
varied industrial contributions. Due to the inherent differences in the
biomass at both facilities, revised parameters were created for use
in the previously developed correlations between SVI and settling
parameters for refinery biomass.
METHODOLGY
Zone settling velocities (ZSV) were obtained from settling column
tests and used to generate empirical sludge settling constants Vo
and K (Vesilind, 1974) at four separate refineries. The facilities that
contain two sets of data were analyzed during periods with different
biomass settling characteristics (SVI values). The columns were large
(4- to 5-feet deep and at least 3 inches in diameter), mechanically
stirred, and water-jacketed using a submersible pump located in the
effluent lauder to maintain a steady effluent temperature during the
tests. An example of a settling apparatus is presented in Figure 1.

Vs = Vo ∙ e-K∙Xi 	

(1)

Where:
Vs = zone settling velocity (m/hr),
Xi = initial solids concentration (g/L), and
Vo (m/hr) and K (L/g) = sludge specific parameters.
The settling flux, Gs, is defined as the product of the settling velocity
and solids concentration.
Gs = Vo ∙ Xi ∙ e-KXi 	

(2)

Where:
Gs = settling flux (kg/m2·hr),
Xi = initial solids concentration (g/L), and
Vo (m/hr) and K (L/g) = sludge specific parameters.
The SVI for each test condition was obtained using a 1-L unstirred
settling apparatus. All SVI values fell within the range used by
Wahlberg and Keinath (47.9≤SVI≤235) for an SVI performed in a
1-L graduated cylinder not stirred (SVIGN). Table 1 summarizes the
data.
Table 1. Summary of refinery Vesilind and SVI data
  Vo
(m/hr)

  K
(L/g)

SVI
(L/g)

SVI type

A-1

10.0

0.50

110

1-L unstirred graduated cylinder

B-1

9.3

0.40

112

1-L unstirred graduated cylinder

B-2

9.8

0.37

112

1-L unstirred graduated cylinder

C-1

11.9

0.36

89

1-L unstirred graduated cylinder

C-2

12.5

0.33

59

1-L unstirred graduated cylinder

D-1

9.5

0.26

113

1-L unstirred graduated beaker

D-2

15.5

0.35

128

1-L unstirred graduated beaker

The empirical model for predicting setting flux that was
developed by Wahlberg and Keinath for the 1-L SVIGN is
demonstrated in Equation 3.
Gs = Xi ∙

g ∙ e^[- d·SVI - (a+ b ∙ SVI) ∙ X ]	
i

Where:
Gs = solids flux (kg/m2·d).
Figure 1. Typical column test apparatus
The initial solids concentration, Xi, was varied by dilution with
secondary effluent or concentrated by the addition of return
activated sludge (RAS) or settling. Settling tests were performed at
different mixed liquor concentrations (Xi) to develop the empirical
parameters Vo and K of the Vesilind (1974) equation.
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d

g

Average model parameters , , , and generated for the
SVIGN and their standard deviation was reported as follows:
= 0.351 ± 0.071 L/g
= 0.00058 ± 0.00053 L/mL
= 0.00602 ± 0.00115 g/mL
= 18.2 ± 3.2 m/h

ab

a
b

dg

(3)

Substituting these model parameters into Equation 3 yields the
following:

Substituting these model parameters into Equation 6 yields the
following:

Gs = Xi ∙ 18.2 ∙ e^[- 0.00602 ∙ SVI - (0.351 + 0.00058 ∙ SVI) ∙ Xi]

ln Vs = 1.871 – (0.1646 + 0.001586∙SVI) ∙ Xi	

(4)

Using Equation 2, a settling flux curve was generated for each
data set in Table 2 by plotting Gs as a function of Xi, Vo, and K.
A second flux curve was generated using Equation 3. The model
parameters , , , and were generated for each of the seven
settling runs by adjusting the four parameters to obtain a minimum
of squared differences between the two models using the Wahlberg
and Keinath parameters as the starting parameters.

ab

g

d

(8)

Equation 2 was used to generate a settling flux curve for each
data set by plotting Gs as a function of Xi, Vo, and K. A second flux
curve was generated using Equation 7. The model parameters Vo,
k1, and k2 were generated for the seven refinery runs by adjusting
the three parameters to obtain a minimum of squared differences
between the two models using Daigger’s original parameters as the
starting parameters. Table 3 demonstrates the calculated model
parameters for each of the settling test.

Table 2. Wahlberg and Keinath refinery model parameter estimates

a

(L/g)

b

(L/mL)

g

d

(m/h)

(g/mL)

Table 3. Daigger refinery model parameter estimates

A-1

0.428

0.00062

0.00000

10.0

B-1

0.333

0.00057

0.00000

9.26

B-2

0.299

0.00060

0.00000

9.79

C-1

0.310

0.00057

0.00002

11.9

C-2

0.292

0.00057

0.00000

12.5

D-1

0.283

0.00056

0.00000

15.5

D-2

0.198

0.00052

0.00004

9.50

Average

0.306

0.00057

0.000009*

11.2*

Standard deviation

0.068

0.00003

0.000015

2.3

Vo
(m/h)

ln Vo
(m/h)

k1
(L/g)

k2
(L/g)

A-1

9.97

2.30

0.2383

0.002339

B-1

9.26

2.23

0.1915

0.002339

B-2

9.79

2.28

0.1767

0.001681

C-1

11.86

2.47

0.1951

0.001862

C-2

12.51

2.53

0.2106

0.001946

D-1

15.53

2.74

0.1633

0.001491

D-2

9.46

2.25

0.1262

0.001153

Average

11.196

2.40*

0.18598*

0.001830

Standard deviation

2.283

0.19

0.03567

0.000434

Refinery-run

*Outside of mean ± standard deviation of original Wahlberg parameters.
* Outside mean ± standard deviation of original Daigger parameters.
Substituting the revised model parameters in Equation 3 yields
the following equation presented by Wahlberg and Keinath:
Gs = Xi ∙ 11.2 ∙ e^[- 0.000009·SVI-(0.306 + 0.00057·SVI) ∙ Xi]		

(5)

Daigger developed a best-fit relationship for a combined data
set using the following equation suggested by Wahlberg (1988).
ln Vs = ln Vo – (k1 + k2 ∙ SVI) ∙ Xi	
(6)

This equation can also be represented as a settling flux, Gs, by
the multiplying the setting velocity and solids concentration.
Gs = Xi ∙ Vo ∙ e^[-(k1 + k2 ∙ SVI) ∙ Xi]	

Substituting the revised model parameters in Equation 7 yields
the following:
ln Vs = 2.40 – (0.1860 + 0.00183∙SVI)∙Xi				

(9)

A settling flux curve was generated using the original model
parameters and the revised model parameters generated with the
refinery biomass. Figures 2 and 3 illustrate the flux curve generated
for an SVI of 100 mL/g for the original and revised Wahlberg and
Keinath and Daigger parameters, respectively.

(7)

Average model parameters ln Vo, k1, and k2 generated for the
SVI and their standard deviation was reported by Daigger:
ln Vo = 1.871 ± 0.546 m/h
k1 = 0.1646 ± 0.0070 L/g
k2 = 0.001586 ± 0.000546 L/mL

continued on page 26
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Insight 

Figure 2. Settling flux curves using original and revised Wahlberg
and Keinath model parameters

continued from page 25

Figure 4. Settling flux curves using refinery-specific derived Wahlberg
model parameters and revised combined model parameters
This revised correlation can be used for better insight on clarifier
capacity and operation at a refinery activated sludge treatment
facility than could be discerned with prior published correlations.
However, the variation in refinery model predicted settling flux data
and actual data is significant and warrants careful consideration
when using a correlation.
Everett L. Gill is a supervising engineer at the Sunrise, Fla., office,
and T. Houston Flippin is a chief engineer at the Nashville office of
Brown and Caldwell (Walnut Creek, Calif.)

Figure 3. Settling flux curves using original and revised Daigger
model parameters
Both curves indicate the refinery biomass has greater settling
properties compared to the settling properties the previous models
indicated.
Figure 4 presents the individual derived Wahlberg and Keinath
model parameters plotted at an SVI of 100 mL/g (Table 2) as well
as the combined revised Wahlberg and Keinath parameters for the
same SVI (Equation 5).
As demonstrated, there is a significant variation in the settling
flux curves generated for each refinery compared to the combined
parameters.
SUMMARY AND CONCLUSIONS
Seven separate model runs using biomass from refinery
wastewater treatment facilities were used to evaluate the existing
relationships for generating settling flux curves from SVI data. This
comparison developed revised model parameters for refinery
biomass, as expressed in Equation 5:
Gs = Xi ∙ 11.2 ∙ e^[- 0.000009·SVI-(0.306 + 0.00057·SVI) ∙ Xi]
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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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the university of arizona west center
water & energy sustainable technology

Dr. Ian Pepper, Co-Director and Dr. Shane Snyder, Co-Director

Figure 2. Real-time Sensor
Laboratory
Figure 1. The new Water & Energy Sustainable Technology (WEST)
Center
Overview
he WEST Center (Fig. 1) is a world renowned venue focused on
water and wastewater treatment and monitoring, alternative
energy and related technologies. WEST is co-located with
the Pima County, brand new 21st Century Water Reclamation
Facility, “Agua Nueva.” WEST is also adjacent to reclaimed water
recharge basins and constructed wetlands, all of which is part of a
Water Reclamation Campus. WEST is unique in its ability to conduct
the translational research necessary to advance the sustainable
technologies of the future.
Construction of the new WEST Center was completed in early
October 2015. Following this, UA personnel began to move into the
facility, and the Grand Opening of WEST was on the afternoon of
November 20. The ceremony was attended by county, city and UA
dignitaries including Chuck Huckleberry, Mayor John Rothschild,
and Kimberley Espy. The morning of November 20 was also the date
for the inaugural meeting of the WEST Industrial Advisory Board,
with representatives of all WEST private and public sector members
attending.
The move-in continues, including the relocation of the Real-Time
Sensor Lab which has required extensive electrical engineering
and the plumbing of reclaimed water from the Agua Nueva Water
Reclamation Plant (Fig. 2). Additionally, the first component of
the advanced treatment train has been installed in the High Bay
Area, namely the Calgon granular activated carbon tower (Fig. 3).
Other activities include the beginning of the evaluation of a new
membrane bioreactor provided by Dow Chemical.
The overall objectives of WEST include:
• Develop, evaluate and demonstrate technologies that
advance water and energy sustainable solutions
• Provide an holistic view/life cycle analysis of the critical
water/energy nexus through state-of-the-art research
• Facilitate technology transfer between UA, public utilities,
and the private sector
• Promote jobs and economic stimulus within the community
• Educate and train technicians, utility personnel, and UA
students
• Educate the community with respect to the water/energy
nexus

T
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Figure 3. Activated carbon
technology provided by
Calgon

• Directly assist the region and the world in demonstrating the
safety and reliability of recycled water
Table 1. The new WEST building
• Administrative offices, conference rooms, student study areas
•

Molecular Microbiology Lab

•

Real-Time Sensor Lab

•

Aquatic Toxicology Lab

•

Water Treatment Lab

• Hi-Bay area for Demonstration Laboratory Water Treatment
Technologies
The inaugural Co-Directors of WEST are Ian Pepper and Shane
Snyder. Together they specialize in the detection of microbial and
chemical contaminants utilizing state-of-the-art methodologies and
technologies. Both see a bright viable future for WEST.
Ian Pepper
The WEST Center will target the water-energy nexus by ensuring
a supply of safe drinking water to meet community needs for the
foreseeable future, while meeting sustainable energy requirements.
In addition, the WEST Center aspires to not only become a global
leader in new water and energy technologies, but also focus on
creating additional jobs and economic development in the region,
while simultaneously providing advanced educational and training
opportunities.
Shane Snyder
Overall, WEST will be a project driven facility with multiple UA
faculty working on extramurally funded projects that require WEST’s
unique capabilities. Initial research project involve:
• Evaluation of the efficacy of virus removal via Bardenpho
wastewater treatment
• Integrating management of sensor data for a real-time
decision making and response system
• Evaluation of advanced treatment trains for reclaimed water
prior to potable reuse

• Evaluation of the survival of Ebola virus during wastewater
treatment.
Overall, WEST represents a unique opportunity to ensure the
sustainability of water resources in the arid southwest and providing
the community with tangible benefits.
Dr. Ian Pepper
Co-Director
Phone: 520-626-2322
E-Mail: ipepper@email.arizona.edu

2959 W. Calle Agua Nueva
Tucson, AZ 85745
Phone: 520-626-3322
Fax: 520-621-1032
Visit us on the web!
http://west.arizona.edu

Dr. Shane Snyder
Co-Director
Phone: 520-626-3322
E-Mail: snyders2@email.arizona.edu
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the pipeline – operator certification challenge
Ted Bailey
Baileytb@att.net

WATER TREATMENT GRADES 1 AND 2

1.	The amount of hardness in surface
water depends primarily upon which of
the following chemical ions?
A. Arsenic
B. Calcium
C. Magnesium
D. B & C
2.	Jar testing indicates 16.0 mg/L alum
is required. Calculate how much 48%
alum in gallons per hour with a specific
gravity of 1.33 is needed to treat 8.5
million gallons per day.
A. 3.60 gph
B. 8.88 gph
C. 12.1 gph
D. 15.0 gph
3.	What usually happens to the pH of
surface water when 20 mg/L of Alum is
added?
A. It decreases
B. It stays the same
C. It increases
D. It consumes the alkalinity
4.	What is the term for organisms in
surface water that may cause illness if
consumed by humans?
A. Bacteria
B. Heterotrophs
C. Pathogens
D. Viruses
5.	How many gallons can a circular
reservoir hold if it is 70 feet in diameter
and 14 feet deep?
A. 325,000 gal
B. 662,000 gal
C. 915,000 gal
D. 1,610,000 gal

WATER TREATMENT GRADES 3 AND 4

1.	Which of the following chemicals will
etch glass?
A. Chlorine gas
B. Hydrofluosilicic acid
C. Sodium Hydroxide
D. Alum
2.	What is the chemical formula for
sodium hypochlorite?
A. H2CO3
B. NaOCl
C. SiHCO3
D. Ca(OCl)2
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3.	You’ve just completed a jar test on
CAP water with a raw turbidity of 1.4
and found the best dosage of ferric
chloride to be 3.0 mg/L. Calculate the
feed rate in gal/hr of ferric chloride
when your water production is 12
MGD. Your ferric chloride is 60% with a
specific gravity of 1.5.
A. 1.67 gal/hr
B. 2.77 gal/hr
C. 3.03 gal/hr
D. 4.88 gal/hr
4.	You feed an average of 0.5 mg/L
fluoride using Fluorosilicic Acid and
produce 27.5 billion gallons per year.
Your Fluorosilicic Acid costs $1.45 per
pound of fluoride. How much does your
Fluorosilicic Acid cost you every year?
A.	There is not enough information to
determine costs.
B. $167,000.00 per year
C. $286,000.00 per year
D. $885,000.00 per year

4.	How many pounds per day of chlorine
gas are needed to disinfect 695 gpm well
water flow with 1.2 mg/L chlorine?
A. 7.5 lbs/day
B. 8.1 lbs/day
C. 8.34 lbs/day
D. 10.0 lbs/day
5.	Which type of hydrant has no main
valve but has a separate valve for each
nozzle?
A. Wet barrel
B. Warm climate
C. Breakaway
D. Dry barrel

WATER DISTRIBUTION GRADES 3 & 4

1.	Distribution system valves should be
exercised at least:
A. Weekly
B. Monthly
C. Quarterly
D. Annually

5.	What is the concentration of gaseous
chlorine in the air that is IDLH?
A. 1.0 ppm
B. 3.0 ppm
C. 10.0 ppm
D. 30.0 ppm

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

WATER DISTRIBUTION GRADES 1 & 2

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

1.	What type of ductile-iron pipe joint is
used primarily for river crossings and
underwater intakes, and occasionally in
rough terrain?
A. Restrained
B. Mechanical
C. Flanged
D. Ball-and-socket
2.	What is the term for a framework of wood
or metal installed to prevent caving of
trench walls?
A. Sheeting
B. Sloping
C. Shielding
D. Shoring
3.	How many cubic feet are inside a 16”
pipe that is 400 feet long?
A. 183 cu.ft.
B. 555 cu.ft.
C. 711 cu.ft.
D. 4151 cu.ft.

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.	A device used to allow access to
sewers to remove solids which cause
stoppages is called a:
A. Building sewer cleanout.
B. Building sewer connection.
C. Flusher branch.
D. Lamphole.
2.
A.
B.
C.
D.

All traffic control devices must be kept:
Clean.
Clear.
Lighted.
Polished.

3.	A float is dropped in one manhole
and appears in a manhole 700 feet
downstream in 2 minutes 20 seconds.
Wheat is the average velocity?
A. 1.55 ft/sec
B. 2.0 ft/sec
C. 3.5 ft/sec
D. 5.0 ft/sec
4.	The underside of a manhole lid can be:
A. A source of inflow.
B. Contribute to odor problems.
C. Fail due to corrosion.
D. Harbor dangerous insects.
5.	A sewer ball is very effective in:
A.	Avoiding flooding of dwellings
connected to sewers.
B. Cleaning sewers on steep grades.
C. Passing badly offset joints.
D. Removing grit from sewers.

WASTEWATER COLLECTION 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 lbs
B. 750 lbs
C. 900 lbs
D. 1225 lbs

C. 12,500
D. 120,000

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

WASTEWATER TREATMENT GRADES 3 & 4

5.	Wearing rings are installed in a pump to:
A. Hold the shaft in place.
B.	Keep the impeller in place.
C. Plug internal water leakage.
D. Wear out instead of the impeller.

WASTEWATER TREATMENT GRADES 1 & 2

1.	How many days are normally required
to produce a properly digested sludge
in an anaerobic digester?
A. 15 days
B. 20 days
C. 25 days
D. 30 days
2.	Secondary clarifiers are designed to
remove solids following a biological
process.
A. True
B. False
3.	Estimate the detention time of a
clarifier that measures 40 feet in
diameter and 16 feet deep if the flow
through the tank is 1.0 MGD. Select the
closest answer:
A. 1.5 hrs
B. 2.0 hrs
C. 3.5 hrs
D. 5.4 hrs
4.	Estimate the pounds of BOD removed
daily by a clarifier that handles 12
MGD. The inlet BOD is 150 and the
outlet BOD is 25.
A. 1,200
B. 6,000

5.	Chlorine can be detected by an LEL
sensor:
A. True
B. False

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 lbs
B. 750 lbs
C. 900 lbs
D. 1225 lbs
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. Plug internal water leakage.
D. Wear out instead of the impeller.

SEE ANSWERS ON PAGE 52
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engaging a new generation of water professionals:
it’s all of our duty, it’s fun, and it’s rewarding
Bob Hollander, AZ Water Board Vice President

I

n the last year I have had two opportunities to stand in front of
young students to talk about jobs in the water sector and to
educate them about specific water topics. I have spoken in front
of adult audiences on environmental regulatory and technical
topics many times, but the idea of speaking in front of young
students (4th and 6th graders), I somehow found more daunting. I
could say something that would forever ruin their desire to work in
the water sector. As a water professional and member of the Board
of Directors and Officer of the State’s premier water education and
outreach organization, this could be embarrassing.
Last November, I participated in a Water Professionals Career
Outreach event developed and co-sponsored by Arizona State
University and the Kyrene Elementary School District through a
Science, Technology, Engineering, and Math (STEM) grant, to inform
6th grade students about careers in the water industry. A number
of water professionals, most of them members of the AZ Water
Association, met with small groups of 6th grade students from the
Kyrene School District, in the southeast valley, to talk about what
we do for a living and how we got to where we were. As small
groups of students came to tables that several of us were manning,
I provided a demonstration on how we test the chlorine level in the
drinking water and why we do it, talked about careers in the water
industry and how important they are (just a notch below police and
fire), what level of education they generally require, and that jobs
could potentially take them all around the world. The kids also had
specific questions they needed to ask me and record the answers
on a work sheet.
On March 2, I participated in a Project WET (Water Education
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for Teachers) Arizona Water Festival, in Peoria, developed by the
University of Arizona and and presented in partnership with the City
of Peoria, where I gave a presentation on Ground Water to about
200 4th graders (luckily in groups of about 30). First, I want to say
that I was very impressed with how organized the Project WET staff
were. I introduced myself to the students as “Mr. Bob” (I needed to
retain proper adult authority while avoiding a long last name that
no one would remember.), to which one student remarked “Sponge
Bob”? My response, of course, was, yes, just like a sponge, the earth
absorbs water to become groundwater (You have to have fun with
these things.). I had several demonstrations and models, informing
the students on concepts (“Big Ideas”) of how water moves through
different earth materials, that groundwater moves in response
to gravity (gravity works underground just like it works above
ground), how pumping from wells can influence groundwater
flow, how groundwater and surface water are connected and the
importance of groundwater.
As kids are, some were more engaged than others, but they all
wanted to volunteer to assist me in my demonstrations.
While daunting at first, both experiences were a blast. Not
only did I have fun, but it was invigorating and energizing to me
personally, reminding me of why I love the water business. While
I cannot definitively say that all of these young students are now
planning to work in the water industry, I was able to engage
students at a young age about the science of water and exciting
careers in the water field.
While we were finishing and cleaning up one young girl came up
to me and gave me a hug. That made it all worth it.
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an open letter to the az water community
Eric Braun, Co-Chair Water Resources Committee & the Water Resources Committee Members

Dear AZ Water Members,
It seems like every week there’s another study, story or crisis in the news that revolves around water. California’s
drought. The shrinking Colorado River. Flint’s water quality. El Nino. Groundwater contamination from fracking. The
impending infrastructure collapse due to insufficient funding. It seems that the media and the public are fixated on our
industry like no other time before. As the operators, engineers and stewards of these resources and systems, we should
welcome the spotlight when it shines in our direction. We do great work that is overlooked until calamity strikes, which
isn’t very often due to our vigilance.
The rub is that the operators, engineers and stewards are rarely the folks who get interviewed by the media. It can be
tough to relay the message that our water is clean and reliable when nobody seeks you out. But the media isn’t the only
way to share our message.
Let’s go old school for now: All my friends know I work in the water industry, and I’m willing to share my expert insight
and knowledge on current events. I’m ready to correct a misconception when it is repeated. When I do so, my personal
network gets educated in a way that makes them more accurately knowledgeable than they ever could be by reading
an article that quotes a person with no direct operations experience talking about infrastructure. It works the other way
too; my teacher friends are the go to resource for all education propositions and override measures. This was how social
networking happened before the internet (or so I’m told).
The new school method works just as well. I usually keep my social media activities to the personal effect, but every
once in a while I’ll share an article that’s relevant and well informed about our industry. I’m surprised by how much
activity this generates. When you’re a known expert in a field and you share your thoughts, people listen and take note.
So, this begs the question: are you an expert in your field? Absolutely! If you work in water distribution or wastewater
collections, you have an up close view of the intensive nature of operating and maintaining a mostly invisible to the
public infrastructure- an infrastructure that means reliability beyond what most of the world could imagine. Plant
operators and water quality staff know the multitude of tests, samples, chemicals and processes that are performed
to ensure the safety of our product. Engineers and project managers are keenly aware of the robust nature of our built
systems, and the redundancies developed to ensure continuity of service.
You may take this experience and knowledge for granted. Don’t. The water conversation needs you, and it needs
your input. Don’t let the New York Times or the Pacific Institute or anyone else define us. We should drive the narrative as
the industry experts.
The AZ Water Annual Conference & Exhibition is a great time to develop a greater understanding in an area of the
water industry that you may have a weakness in. If the complexities of water policy in Arizona interest you, the Water
Resource Committee invites you to our “Municipal Provider’s Overview” session where seasoned water veterans will
describe the foundations of our water law, and you’ll leave with a better understanding of the challenges facing us and
some of the potential solutions. If you’re interested in water conservation and wondering if that’s the solution to a drier
future, check out the “Urban Water Use Trends: Past, Present and Future” talk. You’ll see why Arizona rightly claims it is the
leader in water conservation, and is helping the state fit within its water budget.
I’m excited that the Water Resources track is robust this year, because we want it to be an empowering resource for
AZ Water members to tell our story.
							

Yours in water,

							
							

Eric Braun, Co-Chair Water Resources Committee
& the Water Resources Committee Members
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Tap Into Quality Committee
Tap Into Quality Launches New Website
When it comes to
water, quality is always a
top priority. That’s why,
more than 15 years ago,
the Valley’s water quality
experts created Tap Into
Quality as a resource
where residents could
easily learn more about
the quality of their water.
The resulting public
education campaign
is supported by Valley
cities, CAP, SRP, and the
AZ Water Association
with a goal of increasing
awareness about the
safety, convenience and affordability of the region’s tap water.
TIQ recently launched a new website, which was developed by
CAP. As a founding TIQ member, CAP supports the effort to spread
information regarding the Valley’s water quality. The new site
features:
• Links to city water quality reports where residents can get
information
about their
specific water
supply
• A 15-minute
video with an
overview about
central Arizona
water sources,
treatment,
distribution and
sampling
• Mobile-friendly
technology
On the site, residents will find messages about their water quality
– letting them know that regionally, 100s of tests are performed on

40 | the kachina news | Spring 2016

their drinking water each day to ensure water meets every health
and safety standard set by the state and federal government. The
site also addresses the affordability of tap water – you can fill more
than five one-gallon jugs for just one penny! And regardless of
whether you prefer your water on ice or at room temperature, with
or without a slice of citrus, TIQ wants residents to make informed
decisions regarding how they use the water coming from their tap.
TIQ is a committee of the AZ Water Association. If you are
interested in participating in the outreach effort, contact Cindy
Garcia @ cynthia.garcia@peoriaaz.gov for more information.

Biosolids and Residuals Committee
On May 29, 2015, the Arizona Department of Environmental
Quality (ADEQ) published the Notice of Final Rulemaking repealing
the prohibition on incineration of biosolids as a means of disposal of
biosolids. Arizona has prohibited the incineration of biosolids since
2001 under Arizona Administrative Code (A.A.C) R18-9-1002(G).
ADEQ initiated this change due to inquiries about the prohibition
by groups including the AZ Water Association, who are interested
in alternative energy generation. ADEQ cited emerging trends
for “best-practices” for the management of biosolids advocating
energy neutrality at wastewater treatment plants. The revised
rule removes the prohibition on the incineration of biosolids and
incorporates by reference the federal rule 40CFR Part 503 Subpart E,
which regulates biosolids incinerators. Subpart E includes monitoring
the exit gas from the incinerator to ensure National Emissions
Standards for air quality are not exceeded. An owner of a biosolids
incinerator will need to comply with both the Clean Water Act and
the Air Quality Act.
The amended parts of the rule (A.A.C. R18-9-1002 and R18-91015) went into effect July 4, 2015. Removing the prohibition allows
the use of evolving technologies such as pyrolysis, gasification and
incineration to achieve energy recovery from biosolids. The Biosolids
and Residuals Committee will be presenting a series of webinars
on the rule change, the possible technologies that can now be
discussed and how it will affect future projects.

Water For People Committee
WFP 25th Anniversary
Water For People is celebrating its
25th Anniversary!
Born out of a vision shared by
Ken Miller, Wayne Weiss and John
B. Mannion for a world where all
people have access to safe water
and adequate sanitation, Water For
People was created in 1991, to provide
scientific and educational resources to
managing and treating water.
Water For People works to reach every family, every school and
every clinic across Africa, Asia, Central and South America with
reliable access to water. This means we work to reach every single
person—the most vulnerable, hardest to reach and marginalized—
Everyone, with safe drinking water and sanitation services that last
not just today but for years, for generations, forever.
The success Water For People has experienced would not be
possible without you! As dedicated water professionals, we want to
thank you for your commitment to improving the quality of life in the
local Arizona community and abroad. Your hard work, advocacy,
technical skills and collaboration, makes WFPs goal possible: Water
for Everyone |Forever!
International Programs
AZ Water Association – your contributions are making an impact!
The international programs recently highlighted the following:
- Rwanda: After many years of looking for a solution to
household sanitation crisis, WFP-Rwanda acquired and tested
an electronic vacuum (e-vac). The equipment will be used to
empty latrines.
- Bolivia: WFP brought together 24 water and sanitation
committees to participate in a best practices contest. In
addition to exchanging ideas, winners received tools for

equipment maintenance.
- Peru: WFP finished installing 10 chlorination systems in
Asuncion. They also continue to train staff from the health
section on water quality monitoring.
Are you a passionate water professional interested in using your
skill set to make a global impact? Consider getting involved with the
World Water Corps (WWC) the technical volunteer arm for Water For
People. You will have an opportunity to support international efforts
to reach Everyone |Forever. For more information about WWC, visit:
https://www.waterforpeople.org/get-involved/volunteer.
AZ Water’s 20th Annual Water For People Golf Tournament,
Troon North Golf Club
Relax a bit after the Conference Golf Tournament and
prepare for a pleasant day on the links at Troon North Golf Club
on Saturday, June 25, 2016. Experience one of Arizona’s most
challenging courses, while supporting Water For People at the 20th
annual tournament. See the flyer on pages 38-39 for information
about Sponsorship opportunities and registration. Not a golfer but
interested in supporting this event? Contact Amy Baker about
volunteer opportunities at Amy.Baker@peoriaaz.gov.
Water for People, Water Bottles
To celebrate the 25th anniversary of Water
For People the AZ Water Association Committee
will be selling 25th Anniversary Ecovessel Water
Bottles. Come get your limited edition bottle
especially designed to commemorate this
milestone. Water bottles will be available online
and at the Annual Conference. 100% of net
proceeds go to Water For People. Don’t miss the
opportunity to show your support in ending water
poverty and making water accessible to Everyone
|Forever!

continued on page 42
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continued from page 41

Young Professionals Committee
The AZ Water YP Committee started off 2016 hitting the ground
running with several educational outreach and networking events
that have become annual events for us. YP Committee members
also participated and volunteered at the Water For People 2016
Run for World Water 5K in March. The YP Committee has plenty of
social events to offer a relaxed environment for Young Professionals
to get to know each other and create a strong bond amongst
committee members. One example of this is our networking lunches
and our happy hours. Some of our upcoming events include a
presentation at ASU, a networking lunch, dinner with the AZ Water
Board, night golf and hiking.
The YP Committee has been busy with early education outreach
by judging at the Future City Competition. We had several YP’s
volunteer as judges at the weekday model display in Phoenix’s
Burton Barr Library, and spend a Saturday at ASU judging the
presentations. The winner for the AZ Water award, Best Use of Water
& Environmental Resources, was the Boardwalk City team from
Kyrene Aprende Middle School. We plan to have this team present
at the YP Committee meeting being held Thursday, May 12, 2016
at 4:30 pm at the AZ Water Annual Conference. The YP Committee
would like to thank Chelsea Francis for all her work with this event.

Cities of the Future YP Happy Hour with ASU students at
Culinary Dropout in Tempe

March monthly meeting at Dave and Buster’s

Each year AZ Water sends a handful of YPs to the AWWA/WEF
YP Summit. The 2016 YP summit was held in San Diego, California
in conjunction with the Utility Management Conference. Arizona
was well represented at the YP Summit, with eight Arizona YP’s in
attendance. At the event, AWWA also put on a YP Chair training
where the YP leadership of the Arizona section interacted with other
YP section leaders and shared ideas. This training was attended by
Lourdes Lopez and Clayton Freed.
Cities of the Future Competition
The YP Committee also loves networking with each other and
university students. This year so far we’ve held a happy hour at
Culinary Dropout where we had around 40 YP’s and Students
attend. We also held our March meeting at Dave and Buster’s
where attendees were able to hang out and get to know each
other after the meeting. Thanks to Victaulic and American Pipe
for sponsoring these two events! These were great opportunities to
reach out and spread the AZ Water message and discover new
members.

WEF/AWWA YP Summit in San Diego
continued on page 44

Spring 2016 | the kachina news | 43

Collection Systems Committee

Engineer’s Day at the Arizona Science Center
E-Day at the Science Center was another great event to
introduce elementary & middle school students to the world
of engineering and science. AZ Water YP hosted a booth with
giveaways and educational activities. Interactive displays included
a pH testing station and the bottled vs. tap blind taste test. Similar
to last year, the results of which tasted better were quite close and
participants were surprised by the results! The YP Committee would
like to thank Jacqueline Corey for all her work with this event.
With the Conference approaching soon, the YP Committee
will be busy organizing their events. The scholarship awards will be
presented to winners at the lunch program, Friday, May 13th at
the Annual Conference. We encourage conference attendees
of all ages to attend the YP Block at this year’s conference titled
“Learning from Lessons of the Past - A panel discussion on water
issues from Michigan to Arizona.” We will also be coordinating
a student poster contest on Wednesday, May 11 at the Annual
Conference and Exhibition. The judging of the posters will take
place in the exhibit hall from 5:00 pm to 6:00 pm, with winners
being announced at the BBQ afterwards that evening. Finally, the
YP Committee will coordinate the raffle during the BBQ, tickets will
be sold throughout the day on Wednesday at the conference.
If you are interested in donating a prize or getting involved with
the YP Committee, please contact LLopez@pcl.com or Clayton.
Freed@phoenix.gov for more information.
Follow us on Facebook: https://www.facebook.com/
AZWaterYPs/.
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The AZ Water Collection Systems Committee is looking for
committee members!
The purpose of the AZ Water Collection Systems Committee is to
help Arizona wastewater municipalities with challenges associated
with operating and
maintaining sewer
collection systems
including inspection,
condition assessment,
cleaning, root control,
rehabilitation, safety,
and other activities
to provide a safe and
reliable collection
system and protect
public health. Our
mission is to provide
a platform for
collaboration to meet
current and future
training needs of Arizona’s municipal wastewater community.
The committee has historically provided 2-3 one-day workshops
per year at various locations throughout Arizona. The workshops
are strategically developed to include presentations that address
municipality interests and needs for training.
Committee meetings are typically held on a monthly basis
by teleconference. If you are interested in participating in the
Collection Systems Committee or for more information, please
contact Mark Poppe, P.E. at mpoppe@brwncald.com or
(520) 918-2314.
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success and fun
Paul Hendricks

no excuses!

I

recently heard a presentation from a speaker named Paul Tsika
titled “No Excuses”. I trust that this will help you in your work and
personal life relationships.
We cannot find an excuse for our failures. We should not look for
a way out, but for a way through. So how do we overcome making
excuses? The best day of your life is when you decide that your life
is your own and there will be no more excuses for challenges or
failures to accomplish your task or goals. Each of us have unique
gifts and opportunities. The most successful among us are those that
allow themselves the least excuses.
There are many people that say “If Only”. If only I had this or that
or more education, money, time, help, etc. We need to stop the
practice of using excuses. An excuse is the skin of reason stuffed
with a lie. If you are in the practice of making excuses, it will have a
negative impact on your reputation and effectiveness with others.
A leader who makes excuses will have a team that makes excuses.
Do not waste time on self-blame. Make a decision today to stop
making excuses. Success and excuses cannot dwell in the same
arena or space.
So what can we do to overcome excuses? Here are four (4)
excuses that we must stop using if we want to increase our success
and effectiveness:
1. “I do not have enough time”- We all have the same amount
of time. Spending time on the futile and the mundane is to
strip talent of its dignity. Instead of watching four hours of TV,
rearrange your priorities to a better focus toward a dream or
goal or purpose. If someone says they do not have time, they
are really saying, finding my purpose and accomplishing my
dream is not my top priority in life.
2. “I do not have enough resources available”- We have
virtually unlimited access to the resources and tools required
for success. What we need is a FOCUS and DETERMINATION
that will not allow you to give up on your intended purpose
or dream. Most people find a way to get what they really
want. We all started where we are with what we have. Some
will move forward without excuses and succeed.
3. “I am not educated enough”- Any excuse will do. There are
all kinds of successful people that have started with little
education. Many great people who never attended college

have become successful. Living in the United States allows
success if you really want it.
4. “I just don’t have the ability of others”- We can look around
and find many successful people that were not the brightest
bulb in the box and still accomplished their goals and
dreams. It was not because they were lucky, but they had
a laser focus and did not accept excuses. Stop the error of
comparison. Commitment overshadows talent every time.
Choose success and not excuses.
So how do we stop repeating these four excuses? There are five
(5) keys.
1. Look at the person in the mirror and be honest. Acknowledge
the problem of the heart. Stop procrastinating. Excuses are
the nails used to build a house of failure. Procrastination is
suicide on the installment plan.
2. Stop believing everyone wants you to fail. Generally
speaking people in your life want you to succeed. There will
always be detractors, move on.
3. Set realistic expectation with your mentor or coach. Be
honest with your mentor. Be reasonable and you will build
momentum and grow in your confidence.
4. Stop making up alibies or lies about your failures. No one
wants to hear them and it adds stress to you. Be honest and
real about how you are doing. Others will become distrustful
of you if you exaggerate and you will lose influence. Be
confident in human nature and be honest with yourself. An
excuse conceals the facts rather than expose the facts. No
one can help you if they do not know the truth.
5. Quit whining. No good can come from this behavior. Drive
yourself to change your attitude and behavior. Face up to
your circumstances. Keep your reason and explanation for
failure short, it will help you avoid making an excuse.
Life is about choices, so if you want to be successful stop making
excuses and start down the road to “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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historian report
Jon Schladweiler

E

arly on in communities around the United States, residents were
pleased if the roads were dirt and graded to some degree. As
time went along, people wanted smoother streets, ones with
less bumps, etc., and ones that were safe to travel on in all types of
inclement weather. All this sounds familiar, even in today’s world.
As with early types of water pipe – where wood was often used
because wood was readily available and people had the talent
and tools to work with it – wood was utilized early on to surface the
dirt streets to try and achieve a smoother, quieter and more durable
road surface. As time went on, different treatment methods were
tried, to make the wood last longer; then cut stone (granite setts
or Belgian block) was used…followed thereafter by early forms of
asphalt.
The following provides more information on the use of wood for
“paving/surfacing” our early streets.

TREATED WOOD BLOCK
ROAD SURFACES

In the early days, untreated wood
was used as pavers in streets…as
soon as 1835 in New York City. The
kinds of wood used ranged from
Douglas Fir, to Tamarack to Redwood
to Oak. The untreated wood paver
blocks were good but they were
soon found to be susceptible to
decay over time – some had to be
removed and replaced within a few
short years. Early wood pavers were
often directly laid on native soil; then,
later, on sand bedding, on a layer of
hydraulic cement, on a layer of wood
planking or, on a combination of these
foundation materials.
Treated (creosote, oil, etc.) wood
pavers started to be used as early as
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the late1880’s. In Indianapolis, several streets were paved in 1896
with wood blocks treated by emerging them in heated (210˚F)
creosote. Later, even better results were achieved by pressure
treating the blocks with creosote. As time progressed, Long Leaf
Yellow Pine was the wood most used for treated wood pavers.
Other woods also used were Birch, Tamarack and Larch. The
dimensions of the wood block pavers varied by the respective
manufacturers. Wood pavers were also used for the surfacing of
floors in industrial shops and warehouses.
One of the common names given to wood block road surfaces
was “Nicolson” pavement. Samuel Nicolson was the Supt. of
the Boston and Roxbury Mill Corp. when he made significant
improvements to the wood paver concept in 1848.

Note: Wood paving blocks were
but one of the many ideas tried
by early public works officials to
surface their communities’ streets.
They soon found out that the
“foundation” material (wood planks,
sand, a layer of concrete, etc.)
placed beneath the paver blocks
was more important than the pavers
themselves! It was the “combination”
of materials that dictated how well
the overall paver process would
last/perform. Soon, stone pavers,
etc., became a viable alternative
– followed later by sheet surfacing
(asphalt[aka vulcanite]; used in
conjunction with one or more of
the foundation materials noted
above…positioned beneath it!). It
was indeed an evolutionary/time
consuming process!
Street surfaced with both wood pavers and with brick. Wood provided a much quieter ride
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Clean Watersheds Needs Survey Report to Congress
Every four years, WIFA takes part in a very important data
collection effort to help capture the national wastewater
infrastructure needs for the next 20-year horizon. After a long
approval process, EPA has finalized the 16th Clean Watersheds
Needs Survey (CWNS) Report to Congress. The survey, which is
a collaboration between the states and EPA, shows $271 billion
in capital improvement needs for the nation’s wastewater
infrastructure over the next 20 years. The vast majority of the
needs identified, however, are for projects requiring action in the
immediate future, or within the next couple of years.
Arizona’s needs totaled $6.7 billion, with advanced wastewater
treatment, new wastewater conveyance systems, and recycled
water distribution as the top three need categories. The advanced
treatment and recycled water distribution needs reflect our state’s
continuing commitment to treat wastewater as a resource, and
recycled and recharged water as critical components of our water
supply.
WIFA would like to thank all the communities who provided
their information to complete this effort. Once again we achieved

NEW PROJECTS
Financing Update:
$1 Million Drinking Water Loan for East Slope Water Company
In December, WIFA issued a loan for just over $1 million for East
Slope Water Company to resolve storage, pressure and supply
problems. East Slope Water Company, a privately-owned water
company located in Cochise County, serves approximately 2,265
people just outside of Sierra Vista. In 2012, the company received a
WIFA design loan to obtain a thorough system evaluation from an
engineering consultant and then begin design of selected highpriority projects. After identifying the most critical system problems,
the Company is utilizing this new WIFA construction loan to resolve
the issues. The Company will replace water mains, construct
tie-overs and interconnect water lines to move water efficiently
through the system to resolve pressure problems and well outages.
For more information, please visit WIFA’s Media Releases
webpage at http://www.azwifa.gov/media-releases/.
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nearly 100% participation. If you would like more information on the
survey results, visit www.epa.gov/cwns to access the survey and
accompanying tools, which for the first time includes online data
and GIS Map Visualization tools. These tools allow users to access
needs data on the state, congressional district, county and facility
level.

WIFA Awards Water Infrastructure
Projects of the Year
PHOENIX (March 10, 2016) – The Water Infrastructure Finance
Authority of Arizona (WIFA) announced today that the City of Bisbee
and Sunrise Water Co. 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 2015 Clean Water Project of the Year was the City of Bisbee’s
San Jose Wastewater Treatment Plant Solar Addition, a $1.6 million
infrastructure project to mitigate increasing energy costs. Realizing
the environmental and economic benefits of using a renewable
energy source like solar power, Bisbee officials decided to install a
400kW solar system to produce electricity to run their wastewater
treatment plant. According to the City, the solar panel array that
was designed exceeded expectations, producing 87% of the

electricity required to the run the plant and saving the City of Bisbee
nearly $110,000 per year.
In recognition of their focus on water and energy sustainability,
and commitment to improving Arizona’s quality of life through
investments in wastewater infrastructure, the award was presented
at the City of Bisbee Council Meeting on March 15, 2016.
WIFA’s Drinking Water Project of the Year award went to Sunrise
Water Co. for their arsenic treatment, booster pumps and storage
tank project. In addition to providing better quality water for their
customers by improving production and storage, this project also
protected customers from water outages during the summer peak
season.
“We were extremely impressed with the level of professionalism
and attention to detail by Sunrise’s system manager, Marvin
Collins,” said Andrew Smith, WIFA Project Manager.” “Mr. Collins was
responsible for all of the various aspects of project management
from procurement, to serving as the construction manager and site
inspector, and more.”
The $755,000 project was selected based on the advances
made to ensure system reliability, as well as the Company’s
excellent project management and commitment to protecting
public health through water infrastructure improvement. The award
presentation will take place at the next WIFA Board of Director’s
meeting on April 20, 2016.
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.

MAKING A DIFFERENCE IN ARIZONA
Completed Projects: Q4 2015 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:
11 projects completed (6 loans, 5 technical assistance projects)
• $49,085,490
$49,000,010 in loans
$85,480 in technical assistance funding
• 9 drinking water projects
7 completed by small/rural communities (less than 10,000)
• 2 clean water (wastewater) projects
1 completed by small/rural communities (less than 10,000)
Completed Loans
Casa Grande, City of
Population: 38,445
Water Reclamation Facility Expansion
Loan Amount: $25,000,000
Project Results: The City expanded
its Water Reclamation Facility and
improved effluent quality from B+ to A+
to allow for open-access irrigation uses.
The project included significant improvements to all stages of the
treatment process. Completion of the facility expansion is part of
the City’s long term planning goal to maximize use of its reclaimed
water.

Parker Springs Water Company
Population: 126
Replacement Well, Storage and Water
Line Renovation
Loan Amount: $271,000
Project Results: Parker Springs drilled a
new well to replace an existing well that
was subject to surface water influence
from Parker Canyon Lake. The project also included a new well
building, solar power for the well site, a replacement storage tank,
and leak detection and line replacement.
Show Low, City of
Population: 12,000
Private Water Companies Acquisition
Loan Amount: $2,000,000
Project Results: The City acquired the Park Valley Water Company
and Fools Hollow Water Company, two small private water systems
within the City’s municipal boundaries. The consolidation of the
systems provided increased flow and improved efficiencies and
consistency of service.
Big Park Domestic Wastewater Improvement District
Population: 2,500
New WWTP
Loan Amount: $5,505,900
Project Results: In 1995 when the District’s previous plant was
constructed, the County chose to keep costs as low as possible to
stay within budget. As a result, the plant was constructed with no
redundancy. The plant had been constantly in service and had
never been drained for routine maintenance and repair. With this
loan, the District has installed a biological nutrient removal (BNR)
system that can be fully maintained without taking the system
offline.
Prescott, City of
Population: 39,843
Zone 12, 19 and 27 Water Infrastructure Improvements
Loan Amount: $15,921,582
Project Results: The City of Prescott implemented numerous projects
to resolve capacity deficiencies within three pressure zones. An
additional benefit of these projects was increased fire flow. Projects
included three new reservoirs, totaling six millions gallons in storage
capacity, 6,500 linear feet of pipeline, and two new pump stations.
Humboldt Water System
Population: 690
Water Treatment Facility
Loan Amount: $301,528
Project Results: The Company installed
an arsenic and nitrate treatment system
to treat the water to below the required MCL. A new booster station
and isolation valves were also installed as part of this project that
allows for redundancy and minimal disruption of service in the event
that a repair is needed due to a line break.
Completed Technical Assistance Projects
Alpine Domestic Water Improvement District
Population: 1,002
San Francisco River Waterline Relocation Project
TA Amount: $15,900
Project Results: This District was able to complete the required
Preliminary Engineering Report and Environmental Review in order
to move forward with funding for a new waterline that replaces one
damaged in the 2011 Wallow Fire through USDA Rural Development.
continued on page 52
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Clay Springs Domestic Water Improvement District
Population: 429
Clay Springs Water Loss Remediation Project
TA Amount: $14,612
Project Results: The District was able to complete a Preliminary
Engineering Report to reduce water loss and identify current
deficiencies in the system. The District has already implemented
some of the recommendations from the report and is working on a
plan to implement others as well.

continued from page 51

Snowflake, Town of
Population: 5,697
Citywide Water Distribution Leak Detection
TA Amount: $19,266
Project Results: The Town completed a leak detection survey that
identified leaks within the distribution system. Elimination of the leaks
will save money and reduce water loss.

Fredonia, Town of
Population: 1,314
Fredonia Filtration Plant Backwash Basin Re-Engineering
TA Amount: $18,602
Project Results: The Town completed the design of a backwash
recovery basin that will improve the operations of their system and
reduce chemical costs.
Picacho Water Improvement Corporation
Population: 270
Design of Replacement Water System Campus
TA Amount: $17,100
Project Results: Picacho’s current storage tank is over 50 years old
and failing. This project provided engineering and design for a
replacement storage tank, booster pump, hydropneumatic tank
and chlorination system.

PIPELINE ANSWERS
See questions on pages 30-31

Water Treatment Grades 1 & 2
1. D

2. B

3. A

4. C

5. D

Water Treatment Grades 3 & 4
1. B

2. B

3. A

4. B

5. C

Water Distribution Grades 1 & 2
1. D

2. D

3. B

4. D

5. A

Water Distribution Grades 3 & 4
1. D

2. B

3.D

4. B

5. B

Wastewater Collection Grades 1 & 2
1. C

2. A

3. D

4. D

5. D

Wastewater Collection Grades 3 & 4
1. C

2. C

3.A

4. B

5. B

Wastewater Treatment Grades 1 & 2
1. D

2. A

3. C

4. C

5. B

Wastewater Treatment Grades 3 & 4
1. A
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2.CB

3. C

4. D

5. C
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member news

New Surprise-GateWay Training Center to Open in the West Valley, Fall 2016
The city of Surprise, Arizona in partnership with GateWay
Community College, broke ground in February 2016 on the future
site of the Surprise-GateWay Training Center, a facility that will
provide new, mission critical labs, assembly facilities and classrooms
for city water professionals and individuals interested in water
resource management careers. When completed, GateWay
Community College enrollees in the West Valley will have an
opportunity to train adjacent to professional staff and experience
the complete water reclamation and treatment process for both
groundwater and drinking water.
The 13,100 square foot training center is being constructed on
the grounds of one of Surprise’s Water Reclamation Facility. This
facility currently processes over 8 million gallons of water per day.
Construction on the Surprise-GateWay Training Center is anticipated
to be completed this summer and training opportunities opening as
early as Fall 2016. The unique situation for the training center to be
located inside a wastewater treatment facility will provide for more
hands-on training opportunities for the individuals pursuing this type
of training.
The Water Resources Technologies program at GateWay
Community College offers certificate of completions in water and
wastewater treatment as well as Associate of Applied Science
degree in Water Resources Technologies (WRT) with two tracks:
Water and Wastewater Treatment and Hydrologic Studies. The plan
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is to provide the same educational opportunities for West Valley
students as the college will continue offering the same educational
opportunities at its main campus located in Washington and 40th
streets.
For information, contact Dr. Craig Urbanski at 602-286-8616 or
craig.urbanski@gatewaycc.edu; Mario Castaneda at 602-286-8663
or castaneda@gatewaycc.edu or click the city of Surprise website
or visit http://www.gatewaycc.edu/environment.

Water Buffalos Ready to Ride to ACE ‘16
By Mark Stratton, Past AZ Water Board President
As we enter our 11th year as Ride with Purpose, the enthusiasm
of our riders continues to come up with numerous ideas to raise
money for Water For People. Through our first 10 years, we have
raised over $800,000 and the AZ Water Association has been an
active participant for the entire ride. But this year, we are again
going to be raffling a motorcycle as part of this year’s fundraising
activities at both ACE ’16 and at WEFTEC. There will be a choice
between three different models of Victory motorcycles for the
eventual winner. The drawing will occur in October when the
Ride with Purpose Board of Directors have their annual retreat in
Georgia.
What we really need is for more bikers to join us on our venture to
Chicago for this year’s annual event. As the sole participant from AZ
Water, the ride across the country gets a little lonely until eventually
gathering with other members of the Water Buffalo herd along the
way. All bikers pay their own expenses along the way and the entire
herd gathers at a location near ACE the day before our mass ride
on Sunday morning to invade the AWWA Board meeting. As you
might expect, it’s all about the journey and not the destination.
We plan our routes through some of the most scenic areas of the
country and avoid freeways as much as possible. As we gather
more members of the herd along the way, the opportunities for
adventure seem to grow.
All it takes to join us on this adventure is a willingness to ride the
entire way to Chicago (and back), commit to raising at least $1000
through sponsors and/or donations, and purchase a vest to get all
the sponsor patches attached so you can proudly display all the
sponsors while walking around ACE ’16. The rest is helping to plan

the route from Arizona to Chicago and participating in the all-herd
conference calls as we finalize the planning and details for our
arrival.
With this being our 11th year, we would like to take this
opportunity to express our sincerest gratitude to the AZ Water
Association for their continued support of the Water Buffalos and
Ride with Purpose. What started as a small group of 12 riders in San
Antonio in 2006 has grown to over 80 members (so far). And our
sponsorships have grown from $20,000 the first year to over $100,000
raised for last year’s ride to Anaheim. Our goal for this year is to
reach a total of $1,000,000 since we started this ride. So come and
join us for the ride of a lifetime. Information about Ride with Purpose
can be found at Ridewithpurpose.org or you can contact me at
mstratton215@gmail.com.

continued on page 56
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WELCOME
Welcome! I want to extend

Patty Kennedy
Conference
Committee Chair

an invitation to join us for the 89th
Annual Conference and Exhibition.
I look forward to the annual
conference every year. It gives
me a chance attend technical
presentations and network with
others from around the state.

The 2016 Conference & Exhibition
is May 11-13 at the Renaissance
Glendale Hotel & Spa. This year’s
Conference Program is better than ever. We received a
record number of abstract submittals and have expanded
the program to include additional technical tracks to
accommodate the 178 accepted papers. Each day there
will be eight full tracks: six technical presentation tracks, an
operator certification training track, and a track dedicated
to AZ Water committee meetings. Don’t forget to also check
out some of our other exciting events:
• Golf on Tuesday at Coldwater Golf Club in
Avondale, AZ. This is a new venue for us this year. All
proceeds go to the AZ Water Scholarship Fund.
•

Manufacturer’s Happy Hour on Wednesday at 5pm

• Student Poster Competition on display in front of the
Exhibition Hall all day Wednesday
• BBQ at Saddle Ranch Chop House on Wednesday
at 6pm
• 107th Arizona Town Hall Panel Discussion on Thursday
at 1pm
•

Job Fair on Thursday

I am also looking forward to our keynote speakers. This
year, our keynote address will focus on our water history,
specifically the Groundwater Management Act. Kathy
Ferris will give us her firsthand knowledge of the events that
led up to the signing of the Groundwater Management
Act. Michael Schiffer, a prominent writer and producer, will
describe his journey in documenting this important historical
water event. The keynote will conclude with a viewing of the
Groundwater Management Act Documentary. I know that
you will be amazed and captivated by the documentary. I
have seen the film and was impressed by the way Michael
and Kathy were able to tie everything together. The
documentary conveys important historic water facts, tells a
realistic story, and incorporates some lighthearted humor. I
give it 5 stars.
To our conference program volunteers and Program Chair,
Mike Worlton - THANK YOU! These individuals spent numerous
hours putting together an awesome program. I would also
like to thank each of the sponsors that are helping to make
this the best water conference in Arizona.
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89th Annual Conference & Exhibition ~ REGISTRATION FORM
May 11-13, 2016
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

MUNICIPAL UTILITY

UTILITY MANAGER

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

Day(s) MODERATING___________________________________________________________________________________

PLEASE CHECK HERE IF YOU REQUIRE A VEGETARIAN MEAL
Do you require any special accommodations to fully participate? _____________________________________________________________________________________

REGISTRATION CATEGORY

	MEMBER	NON-MEMBER	

Early Bird     After 4/22/16	Early Bird     After 4/22/16

FULL ANNUAL CONFERENCE May 11 - May 13, 2016			
Includes Sessions/Exhibits
Exhibitor Happy Hour Wednesday
BBQ Party Wednesday		
Are You Attending the BBQ Party?

Coffee/Tea
W
Lunch			
W
Breaks			
W
Yes		
No

ONE DAY REGISTRATION Wednesday, May 11

TH
TH
TH

			

TOTAL

$350

$390

$400

$440

_________

$180

same

$210

same

_________

same

$200

same

_________

same

$190

same

_________

Quantity
Quantity
Quantity
Quantity
Quantity

__________
__________
__________
__________
__________

F
F
F

Includes Sessions/Exhibits
Coffee/Tea • Breaks • Lunch
Exhibitior Happy Hour
BBQ Party 		
Are You Attending the BBQ Party? Yes		
No

Thursday, May 12							
Includes Sessions/Exhibits

Friday, May 13							
Includes Sessions		

STUDENTS

$170

Coffee/Tea • Breaks • Lunch

$160

Coffee/Tea • Break • Lunch

Sessions & Exhibits Free (meals extra)		

OPTIONAL EVENTS
Golf Tournament		

Tuesday, May 10			Register online at www.azwater.org

EXTRA MEAL TICKETS
	Keynote Luncheon Program
Barbecue (children 5 and under free)
Barbecue (children 6 to 12)
Luncheon Program		
Luncheon Program		

Wednesday, May 11		
Wednesday, May 11		
Wednesday, May 11		
Thursday, May 12			
Friday, May 13				

$40.00		
$35.00		
$10.00		
$40.00		
$40.00		

AZ WATER MEMBERSHIP RENEWAL

(if not current)				

$50.00			

__________

AZ WATER NEW MEMBERSHIP							

$50.00			

__________

											
Make checks payable to
“AZ Water” & mail to:

Mastercard

VISA

American Express

TOTAL ENCLOSED

Check Enclosed

__________

Municipal PO #____________

Credit Card Number________________________________________________________________________________

Conference Registrar
Expiration Date__________________________________ 3-Digit Security Code from Back of Card ___________
c/o Metro Water
Cardholder Name__________________________________________________________________________________
P.O. Box 36870
Cardholder Signature_______________________________________________________________________________
Tucson, AZ 85740
Fax to: 520-877-1189
Email
Address
for Receipt___________________________________________________________________________
Public Investment in Water for a Strong
Economy
and Healthy
Communities 
87th Annual Conference & Exhibition AZ Water Association ~ 59

Online registration is encouraged — Go to www.azwater.org and click on Events.

GENERAL INFORMATION
HOTEL RESERVATIONS
Renaissance Glendale Hotel & Spa
9495 W. Coyotes Boulevard, Glendale, AZ 85305
Special AZ Water Group Rate: $159 single/double. To receive this
rate call 1-800-HOTELS1 (1-800-468-3571) and mention the AZ Water
Annual Conference.
Reservations must be made by April 22. The hotel will continue
to accept reservations at the group rate after the cut-off date, but
only if rooms are still available.

CONFERENCE LOCATION
Renaissance Glendale Hotel & Spa
9495 W. Coyotes Boulevard, Glendale, AZ 85305
http://www.renaissanceglendale.com

moderators as well). This year, you will receive your conference
confirmation package in the mail. This package will include your
badge, tickets, and other related conference materials. When you
arrive at the conference venue you will no longer stand in a long
line to pick up your materials. Just stop by the registration desk to
pick up your conference (giveaway) and updated program guide.

Full Conference Registration:
Coffee and Tea:		
Breaks:			
Lunch:			
Exhibition Happy Hour:
BBQ Party:			

W, TH, F
W, TH, F
W, TH, F
W
W

One-day Registration:
Wednesday:	Coffee and Tea, Breaks, Lunch, Exhibitor Happy Hour,
BBQ Party
Thursday:
Coffee and Tea, Breaks, Lunch
Friday:
Coffee and Tea, Breaks, Lunch

CANCELLATIONS & REFUNDS
If you must cancel your conference enrollment, please notify
AZ Water in writing. Cancellations received before the start of
the conference will receive a full refund, minus a $35 handling
charge. No refunds will be issued for cancellations received
after the conference has begun. Refunds will be issued after the
conference. Substitutions are allowed for individuals unable to
attend the conference.

The Renaissance Glendale Hotel & Spa offers:
• 320 beautifully appointed guest rooms
• 	Spa Botanica – full-service spa with outdoor treatment rooms
• 	Center with indoor lap pool and exercise equipment
• 	Fully-equipped 24-hour business center
• 	Soleil restaurant serving breakfast, lunch and dinner
• 	Ray’s lounge with outdoor seating surrounded by water and fire
features
• 	Caffeina’s Marketplace Café – proudly brewing Starbucks®
coffee

PARKING INFORMATION
The parking lots to the north and southeast sides of the Hotel do not
belong to the Renaissance Glendale Hotel & Spa and therefore
are not liable for any damage or towing that may ensue. Currently
these parking lots can be used for conference attendees during
the day, but are subject to towing if left overnight (signs are
posted). Therefore, if you are staying at the Hotel overnight, please
use the Hotel parking options.
• Day Valet Parking: $8 (includes drive in/out privileges)
• Overnight Valet parking: $15 (includes drive in/out privileges)
•	Self-parking: $4 for first hour, $1 each additional hour ($10
maximum – including overnight). Self-parking comes with drive
in/out privileges.

REGISTRATION
Registration is located in the meeting room lobby (see page 32).
Pre-registration is highly encouraged, however on-site registration
will be accepted. To register online, go to www.azwater.org and
click on Events. We will continue to accept mailed and faxed
registration forms, but encourage you to use the online registration
method.
A new online registration program has been developed to
streamline the registration process (this includes speakers and
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PROFESSIONAL DEVELOPMENT HOURS
Professional Development Hours (PDHs) are available for attending
the opening session, technical sessions, and exhibition. A maximum
of 18 PDHs will be awarded based on your attendance. The
licensee is responsible for choosing sessions that meet the PDH
requirements for their specific certification. AZ Water will issue a
certificate to indicate the number of PDHs awarded during the
conference, but cannot guarantee that all PDHs will qualify for
every licensee.
AZ Water uses an automated PDH tracking system to provide
attendees a quicker retrieval of their PDH certificate. Each
registrant will have a bar code on their name badge and when
scanned, a time stamp will record attendance at each technical
session and operator certification training. The process of recording
your attendance is simple. There will be badge scanners for self-use
located inside each technical session room. To get credit you must
scan the bar code on your badge in and out for each session
you attend. Your attendance will be registered electronically
and your record of attendance and certificate will be available
for download on the AZ Water web site four weeks following the
conference.

EXHIBIT INFORMATION
Exhibits will be in the Media Room at the Renaissance Glendale
Hotel. Prize drawings and raffles will be presented during the
dedicated exhibit hours on both days.

Wednesday, May 11

Exhibit Hall Hours . ...................................................... 10:30am – 6:30pm
Exhibition Happy Hour ................................................ 5:00pm – 6:30pm

Thursday, May 12

Exhibit Hall Hours........................................................... 8:00am – 3:00pm
Exhibits Close.................................................................................3:00pm

GENERAL INFORMATION
Competition gets underway, the Young Professionals raffle off great
gifts, and our DJ takes you into the night with your favorite tunes.

EXHIBITION HAPPY HOUR
Wednesday, May 11

5:00pm – 6:30pm
AZ Water and our vendor partners are excited to host a happy
hour in the Exhibit Hall at the conclusion of Wednesday’s technical
sessions. Before you head over to the BBQ Party at The Saddle
Ranch Chop House be sure to stop by the Exhibit Hall to mingle
and network with fellow conference attendees and AZ Water’s
vendor partners. Snacks and drinks will be available.

CONFERENCE BBQ PARTY

OPERATOR TRAINING TRACK
Wednesday

• Operator Math I
• Operator Math II
• Water Operation and Maintenance: Hydraulically Operated
Control Valves

Thursday

Wednesday, May 11

6:00pm – 10:00pm
The Saddle Ranch Chop House, Westgate Entertainment District
9375 W. Coyotes Blvd, Glendale, AZ 85305
For the second year we have chosen the Saddle Ranch Chop House
for it’s STEAKS, BULLS, & ROCK N ROLL! With a rustic over-sized bar,
mechanical bull (rides are free), and outdoor stone fire pits, Saddle
Ranch provides the atmosphere for fellow conference attendees
to gather and eat, drink and celebrate while the Meter Mania

• Wastewater Operator Panel
• Water Operator Panel
• Sewer Valve Operation and Maintenance

Friday

• Mock Exam
• Exam Review
• Gravity and Pressure Pipe Assessment, Renewal, and
Rehabilitation Technologies

2016 AZ Water BEST OF THE YEAR AWARDS program
Wednesday, May 11

8:00am – 8:30am
Projects of the Year
Water System
Water Treatment
Wastewater System
Wastewater Treatment
Water Reuse
Environmental Stewardship Award
Kachina Award for Outstanding
Service
11:30am – 12:00pm
Plant and System Operations Awards
Plants
Systems
Operators
Operations Supervisor
Electrician
Maintenance Mechanic
Technology Professional
Laboratory Analyst
Safety Awards
Engineer of the Year
Operations Leadership Award
Construction Professional of the Year

Evening BBQ
Gimmicks and Gadgets Awards
Young Professional of the Year
Nathan Burbank Environmental Educator
Award
Lab Analyst Excellence Award

Thursday, May 12

11:30am – 1:00pm — AWWA Luncheon
AWWA Life Members and
Gold Drop Awards
George Warren Fuller Award
WFP Kenneth J. Miller Award
Gift for the National Representative
AZ Water Life Members
Best Abstract Award
Separate Late Afternoon Event
Select Society of Sanitary Sludge
Shovelers

FRIDAY, May 13

12:00pm – 1:30pm — WEF Luncheon
AZ Water Scholarships
Arthur Sydney Bedell Award

George W. Burke Award
WEF Life Members
President Award
Water Environment Research Foundation
Gift for the National Representative
Water Research Foundation
Quentin Mees Research Award
Outgoing Board Member Recognition
Kachina Pin (Past-President)
Gavel Passing

AZ Water’s Annual
Business Meeting
THURSDAY, May 12

12:45pm
Agenda Items
• A
 pprove 2016-2017 Arizona Section
American Water Works Association
Board of Trustees
• A
 pprove 2016-2017 Arizona Water
Environment Association Board of
Directors
• A
 pprove 2016-2017 AZ Water
Association Board of Directors

CONTACT INFORMATION
General Information:
Registration:
Exhibits:

Debbie Muse����������������� 480-987-4888
Cindy Martinez�������������� 520-575-8100
Mike Ambroziak������������ 602-228-5040

Golf Tournament:
AZ Water Web Site:

Dave Iwanski���������������� 623-693-9304
���������������������������������www.azwater.org
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SCHEDULE | WEDNESDAY, MAY 11, 2016

REGISTRATION 7:00 - 5:00.......................................................................................................................................................................................... Renaissance Glendale Hotel

TIME
7:00 - 8:00
8:00 - 8:30
8:30 - 5:00
8:00 - 5:00
10:00 - 6:30

AZ WATER 89TH ANNUAL CONFERENCE PROGRAM — WEDNESDAY, MAY 11, 2016
REGISTRATION OPENS (Coffee Served)
WELCOME REMARKS & AWARDS [Solana E]
TECHNICAL PROGRAM …………The Renaissance Glendale Hotel
STUDENT POSTERS (ON-DISPLAY) …………In Front of Exhibition Hall
MANUFACTURER’S EXHIBITION …………Exhibit Hall / Renaissance Glendale Hotel
TRACK 1 –
UTILITY MANAGEMENT

TRACK 2 –
ENERGY/SUSTAINABILITY

TRACK 3 –
WASTEWATER TREATMENT

TRACK 4 –
WATER TREATMENT

Cira A

Cira B

Cira C

Solana F - G

Moderator: James Taylor

Moderator: Andy Terrey

Moderator: Curt Courter

Moderator: Richard Sacks

8:30 - 9:00

Adding Another Step; City of Mesa
Residential Tiered Rate Structure.
Gretchen Baumgardner

From Toilet to Turbine:
Converting Waste to Energy in the Nation’s Capital
Jason Wiser

Decision Processes for Greenfield
Water Reclamation Plant Phase III Expansion
Hebi Li

Partnership for Safe Water Improves
Water Quality and Operations
Barbara Martin

9:00 - 9:30

Expense, Project and Budget Management
Tactics to Provide Wastewater Service Delivery
Without Increasing Rates
Andrew Rheem

Energy Evaluation of Central Arizona Project (CAP)
Operational and Pumping Efficiency
Ty W. Morton

Chandler Ocotillo Water Reclamation
Plant Expansion
Andrew Gilmore

9:30 - 10:00

Transitioning from Meter Size to Equivalent Residential
Unit Base Charges to Improve Customer Equity  
Frank Davis

Sustainable Wastewater Treatment
Plant Improvements Using Envision
Brad Tackett

Traveling Bridge Filter Rehabilitation with
Horizontal-Type Cloth Media Filter
Chad D. Meyer

10:00 - 10:30

Clear and Confident Utilities - the Key to
Transforming Automated Meter Projects
David Allen

Solar Energy Applications for Water and
Wastewater Treatment Facilities
Michael Krebs

Butler Water Reclamation Facility LEAPmbr
Upgrade and Conversion.
Robert Garcia

AJWD Commissions First Surface WTP                                    
Michael Loggins
Challenges in Sludge Treatment at the Jonny G.
Martinez Water Treatment Plant, Tempe, Arizona                       
Luiza S. Yordanova
Conversion from Gaseous Chlorine to Sodium
Hypochlorite Utilizing Onsite Generation
Jason Bobko

MANUFACTURER’S EXHIBITION GRAND OPENING [Media Center]
LUNCHEON & KEYNOTE SPEAKER [Solana E]

10:30 - 11:30
11:30 - 1:00
TRACK 1 –
INNOVATIVE TECHNOLOGY

TRACK 2 –
WASTEWATER COLLECTIONS

TRACK 3 –
WASTEWATER TREATMENT

TRACK 4 –
DESALINATION PANEL

Cira A

Cira B

Cira C

Solana F - G

Moderator: Jesse Black

Moderator: Seth Fronk

Moderator: Annette Reese

Moderator: Sharon Megdal

1:00 - 1:30

Lessons Learned from Building and Commissioning
the Greenfield Welded Steel Pipe
Manufacturing Facility
David Tantalean

Magnesium Hydroxide Odor Mitigation and
Struvite Formation Evaluation
Johnny L. Nogales

Diving In: From Conception to Construction
of a New WRF
Jared Carr

1:30 - 2:00

Fiberglass Pipe Helping Solve the World’s
Drinking Water Shortage
Jeffrey LeBlanc

When Nobody Nose:
A Case Study on Odor Control
Matthew Shroll

The Challenges of Expanding with a
Small Footprint and Close Properties
Shannon Hutchings

Lessons Learned from a Comprehensive
City of Phoenix 24-Inch Force Main Inspection
Ryan Riggs

City of Yuma Planning for the Future an Innovative Approach to Master Planning
Wille Farmer

2:00 -2:30

Managing Asbestos-Cement Drinking Water Mains                                                 
Kay Gehring

MANUFACTURER’S EXHIBITION BREAK [Media Center]

2:30 - 3:00
TRACK 1 –
INNOVATIVE TECHNOLOGY

TRACK 2 –
RESEARCH

TRACK 3 –
WASTEWATER TREATMENT

TRACK 4 –
YP-UTILITY MANAGEMENT

Moderator: Chris MacDonald

Moderator: Craig Caggiano

Moderator: Steve Wedwick

Moderator: Lourdes Lopez

3:00 -3:30

Getting New Life Out of an Aging
Wastewater Lagoon System
Tom Daugherty

3:30 - 4:00

The Various Analyses Applicable to
Vertical Turbine Pumps
Alex Walker

4:00 - 4:30

Transforming Data into Knowledge and
Knowledge into Optimization
Bryan Sharpnack

Vulnerability of Urban Water Systems to
Climate Change and Mitigating the Potential
for Cascading Failures
Emily Bondank

4:30 - 5:00

Gate 5 Energy Partners, Inc. Sustainable Energy from Sewage Sludge
Steve Delson

Multi-Scale Water Resources Planning
and Management
Hwee Hwang

5:00 - 6:30
6:00 - 9:30

Connecting Israeli Water Management
and Technology Innovations to Arizona
Sharon Megdal
Glenn Hammer
Craig Gooch
Samuel Kramer

Utility Evaluation of a Cupric Ion Solution
for Quagga Mussel Control in Arizona                                              
Joe Hernandez
An Investigation of Factors Affecting the
Spread of D. Bugensis in Arizona’s Reservoirs                                       
Andrew Buell

Process Considerations for Changing Times:  
Process Optimization and Doing More with Less.
Ron Latimer
Re-Evaluating State-Point Analysis with
Ballasted Mixed Liquor Systems
Nathan Antonneau
Characterization of Sustainable Struvite Control in
Wastewater Treatment Plants Using Residual Biogas                   
Sarah Moore

Learning from Lessons of the Past A panel discussion on water issues from
Michigan to Arizona.
Dave Modeer
Richard Sacks
Al Brown

A Novel Approach to Managing Carbon Sources
for Biological Nutrient Removal Process                       
Srikanth Grandhi

EXHIBITION HAPPY HOUR AND STUDENT POSTER COMPETITION
BBQ PARTY @ SADDLE RANCH CHOP HOUSE
Sessions and speakers are tentative and subject to change. Refer to the final conference program guide when you pick up your registration package.
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SCHEDULE | WEDNESDAY, MAY 11, 2016
TIME
7:00 - 8:00
8:00 - 8:30
8:30 - 5:00
8:00 - 5:00
10:00 - 6:30

AZ WATER 89TH ANNUAL CONFERENCE PROGRAM — WEDNESDAY, MAY 11, 2016
REGISTRATION OPENS (Coffee Served)
WELCOME REMARKS & AWARDS [Solana E]
TECHNICAL PROGRAM …………The Renaissance Glendale Hotel
STUDENT POSTERS (ON-DISPLAY) …………In Front of Exhibition Hall
MANUFACTURER’S EXHIBITION …………Exhibit Hall / Renaissance Glendale Hotel
TRACK 5 –
CONSTRUCTION

TRACK 6 –
WATER RESOURCES

TRACK 7 –
OPERATOR TRAINING

TRACK 8 –
COMMITTEES

Solana H

Solana I

Aurora A - B

Asteria Boardroom

Moderator: Dave Dill

Moderator: Robin Bain

Moderator: Doug Berschauer

Committee Meetings

Val Vista Water Transmission Main
Rehabilitation - Steel Slip Lining of 90” PCCP
David Markert
Rehabilitation of T-Lock Pipe on an Arizona
Power Plant Recirculation Pipeline
Mike Ambroziak

Get to Know Us: Building Rapport with Customers
through the Glendale Water Services Department’s
Branding and Public Outreach Committee                        
Joanne E. Toms

Select Society of Sanitary Sludge Shovelers
Committee

Landscape Water Savings Program
for HOA Landscapes
Jeff Lee

8:30 - 9:00
9:00 - 9:30

Operator Math I
Planning Challenging Tie-Ins During Palo Verde
Nuclear Generating Station Plant Outages
David Fagerstrom
Trenchless Technology for Sewers and Waterlines;
Large and Small
Bob Owens

Progressive Water Conservation Practices in Schools                    
Darren Sversvold
Water Conservation Rebate Audit
Claudia Christo

Information Technology Committee

9:30 - 10:00

Research Committee

10:00 - 10:30

MANUFACTURER’S EXHIBITION GRAND OPENING [Media Center]
LUNCHEON & KEYNOTE SPEAKER [Solana E]

10:30 - 11:30
11:30 - 1:00

TRACK 5 –
PRETREATMENT

TRACK 6 –
WATER RESOURCES

TRACK 7 –
OPERATOR TRAINING

TRACK 8 –
COMMITTEES

Solana H

Solana I

Aurora A - B

Asteria Boardroom

Moderator: Richard Dalton

Moderator: Guy Carpenter

Moderator: Doug Berschauer

Committee Meetings

EPA Region 9 Regulatory Update
Amelia Whitson

ADEQ Pretreatment Regulatory Update                           
Galileo Gutierrez

Sustainability in the Tucson Management Area:
Application Using the Colorado River
Simulation System                    
Luis Huizar
One Water Los Angeles 2040 Plan:
Managing All Water as One Water Using a
Novel Water Balance Model
Qun (Charlie) He

AZWARN Committee

1:30 - 2:00

Operator Math II
Energy Committee

Projecting Goodyear’s Future with Development
Entitlement-based Water Demands
Eric McLeskey

2:00 -2:30

MANUFACTURER’S EXHIBITION BREAK [Media Center]

2:30 - 3:00

TRACK 5 –
YOUNG PROFESSIONALS

TRACK 6 –
WATER RESOURCES

TRACK 7 –
OPERATOR TRAINING

TRACK 8 –
COMMITTEES

Moderator: Bill Roberts

Moderator: Mike Worlton

Moderator: Jesse Black

Committee Meetings

Implementing a Leading Groundwater Treatment
Program in the Coachella Valley
Ryan Rhoades
Lessons Learned while Designing, Permitting,
Starting-Up, and Operating a Wellhead
Groundwater Cooling System
David Highfield

Lab Practices Committee
Arizona’s Water Resources A Municipal Provider’s Overview
Wally Wilson

Lessons of History and a
Reality Check for Arizona’s Water Future                   
Doug Kobrick

Emerging Technology for Small Systems
Drinking Water Treatment: Nitrate Removal
Heather Stancl

Water Supply: Mid-Xentury or Modern?
Tracy Moraca

3:00 -3:30
3:30 - 4:00

Water Operation and Maintenance

CAP Industrial Water Treatment Systems:
How Revit 3D Modeling
Made Equipment Layout “Real”
Blake E. Abts

1:00 - 1:30

Hydraulically Operated Control Valves

Phoenix Luncheon Committee

4:00 - 4:30
4:30 - 5:00

EXHIBITION HAPPY HOUR AND STUDENT POSTER COMPETITION
BBQ PARTY @ SADDLE RANCH CHOP HOUSE

5:00 - 6:30
6:00 - 9:30

Sessions and speakers are tentative and subject to change. Refer to the final conference program guide when you pick up your registration package.
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SCHEDULE | THURSDAY, MAY 12, 2016
AZ WATER 89TH ANNUAL CONFERENCE PROGRAM — THURSDAY, MAY 12, 2016
COFFEE [Solana E]
MANUFACTURER’S EXHIBITION …………The Renaissance Glendale Hotel
TECHNICAL PROGRAM …………The Renaissance Glendale Hotel

REGISTRATION 7:00 - 5:00.......................................................................................................................................................................................... Renaissance Glendale Hotel

TIME
7:00 - 8:00
8:00 - 3:00
8:00 - 5:00

TRACK 1 –
INNOVATIVE TECHNOLOGY

TRACK 2 –
UTILITY MANAGEMENT

TRACK 3 –
DISTRIBUTION

TRACK 4 –
REGULATORY

Cira A

Cira B

Cira C

Solana F - G

Moderator: Andy Mally

Moderator: Doug Berschauer

Moderator: Melanie Sikes

Moderator: Bob Hollander

8:00 - 8:30

Impacting Your Non-Revenue Water
Through a Water Audit
Michael Simpson

AWWA Effective Utility Management Process
Kathryn Sorensen

Water Booster Pump Station Design A Regulatory Review Perspective from
ADEQ Engineering Review Unit
Tanveer Faiz

8:30 - 9:00

The Benefits of PEXa for Water Service
Applications through Performance Data,
Installation Techniques and Case Studies
Whit Hall

Management Strategies to Optimizing
Water Operations
Jessica L. Marlow

Coordination of Pump Control Valves
& Variable Speed Pumps is
Critical to Preventing Pressure Surges
Michael Georgalas

Revised Total Coliform Rule Implementation Update:
Arizona Prospective
Korissa Entringer

9:00 - 9:30

Utilizing Remote Intelligence Monitoring and
Management Systems to Conserve Water
and Reduce Operational Expenses
Harold Mosley

Building a Workforce For the Future
“Diversity Isn’t a Bad Word”
David Burks

New Orleans Water Hammer Mitigation Project
and the 170 mgd Booster Pump
Station Improvements
Larry Leischner

Introduction to Electronic Reporting
for Water Quality Permitees
Mindi Cross

9:30 - 10:00

MANUFACTURER’S EXHIBITION BREAK [Media Center]
TRACK 1 –
WASTEWATER COLLECTIONS

TRACK 2 –
UTILITY MANAGEMENT

TRACK 3 –
DISTRIBUTION

TRACK 4 –
REGULATORY

Moderator: Tom Braatelien

Moderator: Jeanne Jensen

Moderator: Larry Hanson

Moderator: Korissa Entringer

10:00 - 10:30

Sewer Lift Station Design A Regulatory Review Perspective from
ADEQ Engineering Review Unit
Tanveer Faiz

10:30 - 11:00

Manhole and Sewer Inspections at
Davis Monthan Air Force Base, Tucson, Arizona
Erin Lansey

Improving Agency Cooperation for a
Successful Project
Mario Mendez

Condition Assessment of Critical Transmission
Pipelines at the Central Arizona Project
Jim Geisbush

11:00 -11:30

Sinclair Sewer Interceptor - Replacing a segment of
30” Sewer within a Casing Pipe
Mike Farley

Safety in Design (SiD)
James Taylor

Moving Water in Mesa - Upgrades to
Transfer Station No. 3
Melanie Sikes

Assessment of Large Diameter Transmission Mains:
Triple Bottom Line Analysis Helps Tucson Water
to Concrete and Metallic Pipe
Identify Alternative to Building Expensive Pipeline                          Moving Beyond PCCP
Assessment
Alan Forrest
Bethany McDonald

11:30 - 1:00

 LUNCHEON, AWWA SPEAKER, & BUSINESS MEETING [Solana E]

1:00 - 2:30

107TH ARIZONA TOWN HALL PANEL DISCUSSION

City of Peoria Efforts to Comply with the Renewed
AZPDES General Permit for Small MS4s.
Robert A. Hollander
Operation and Maintenance of Low Pressure
Sewer: Critical Issues and ADEQ’s Standpoint                      
Fahmida Maula

TRACK 1 – WATER QUALITY
COMMUNICATION

TRACK 2 –
SPECIAL TOPICS / SCADA

TRACK 3 –
DISTRIBUTION

TRACK 4 –
REGULATORY

Cira A

Cira B

Cira C

Solana F - G

Moderator: Christina Hoppes

Moderator: Patrick Goodfellow

Moderator: Seth Morales

Moderator: Anupa Jain

Tap Into Quality – Your Source for Helping to
Communicate the Safety, Reliability, and Convenience
of Tap Water with Your Community.
Rebecca Hamel

Our SCADA System is Secure, Right? Wrong.
Top Mistakes Utilities Make on Cyber Security
and How to AvoidThem.
Daniel Groves

Utility Optimization through Productivity Management
and Benchmarking
Andrew Jackson

Read Your Permit!
Fred Mashburn

Cyber Security - Protecting What You Can’t See
Tom Powell

Operational Resiliency through Effective Water Meter
Maintenance Programs
Angie Darnell

3:30 - 4:00

The Advisory Panel on Emerging Contaminants                        
Daniel R. Quintanar

4:00 - 4:30

Water…Wastewater…..What’s in a Name?                       
Roger Carr

4:30 - 5:00

Understanding Your AZPDES Permit and
New Electronic Reporting Requirements
Andy Koester

MANUFACTURER’S EXHIBITION BREAK [Media Center]

2:30 - 3:00

3:00 - 3:30

EPA Drinking Water Regulation Updates                              
Daria Evans-Walker

The 5 Deadly Sins of SCADA/PCS Cybersecurity                              
Robert L. George

Communicating with the Public: Tools and Techniques Can You Handle the Pressure? Tempe’s Experience
for Educating your Community About Tap Water                      
with Pressure Optimization
Rebecca Hamel
Craig Caggiano

6:00 - 9:00

Main Breaks, Leakage, and Distribution System
Evaluations
Frank J. Blaha
Those Pesky TTHMs!
Simon Horsley

Source Water Protection: Protecting Your
Sources of Drinking Water for Future Generations                           
Victor Scherer
1,4-Dioxane Discovery in Scottsdale Groundwater.
Evaluation of the Analytical Method, Monitoring Data
and Regulatory Perception.
Suzanne Grendahl
US Bureau of Reclamation Grant Opportunities                             
Jessica Asbill-Case

NETWORK ON YOUR OWN
Sessions and speakers are tentative and subject to change. Refer to the final conference program guide when you pick up your registration package.
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SCHEDULE | THURSDAY, MAY 12, 2016
AZ WATER 89TH ANNUAL CONFERENCE PROGRAM — THURSDAY, MAY 12, 2016
COFFEE [Solana E]
MANUFACTURER’S EXHIBITION …………The Renaissance Glendale Hotel
TECHNICAL PROGRAM …………The Renaissance Glendale Hotel

TIME
7:00 - 8:00
8:00 - 3:00
8:00 - 5:00

TRACK 5 –
CONSTRUCTION

TRACK 6 –
WATER RESOURCES

TRACK 7 –
OPERATOR TRAINING

TRACK 8 –
COMMITTEES

Solana H

Solana I

Aurora A - B

Asteria Boardroom

Moderator: Richard Distler

Moderator: Nashita Naureen

Moderator: Doug Kobrick

Committee Meetings

Tempe Town Lake Dam Project                                    
Adam Gordon

How Construction Documents Differ for
Alternative Delivery Projects
Tom Paul

Innovative Financing for your Not-So-Traditional
Infrastructure Projects
Susan Craig
Improvements in Infiltration Due to Water Quality
Improvements at the Sweetwater Reclaim Facility                        
Dick Thompson

8:00 - 8:30

Wastewater Operator
Panel Discussion

8:30 - 9:00
Water Distribution Committee

Risk Management Tools and How to Conduct a
Risk Management Workshop
Chris Wilson

Artificial Recharge - Better Accuracy Through
Site-Specific Data Collection
Donald Hanson

9:00 - 9:30
9:30 - 10:00

MANUFACTURER’S EXHIBITION BREAK [Media Center]
TRACK 5 –
PRETREATMENT

TRACK 6 –
WATER RESOURCES

TRACK 7 –
OPERATOR TRAINING

TRACK 8 –
COMMITTEES

Moderator: Kevin Chadwick

Moderator: W. F. McCarthy

Moderator: Lisa Jackson

Committee Meetings

Evidence Collection and Technical Support                  
Richard Dalton

Case Study: Developing Salinity Management
Strategies for Reclaimed Water in Chandler
Michael Hwang

Pretreatment - POTW Police                                       
Lacey James

Prospering with Limited Water Supplies:
The Role of Desalination in Israel
Sharon B. Megdal

The War Against Fats, Oil, and Grease (FOG)                       
Lee Robinson

Scottsdale Unsalted: Results Revealed for
Two-Year Pilot Rebate Program
Chris Hassert

10:00 - 10:30

Water Operator Panel Discussion

Panel Discussion Meeting

11:00 -11:30

 LUNCHEON, AWWA SPEAKER, & BUSINESS MEETING [Solana ABCDE]

11:30 - 1:00

107TH ARIZONA TOWN HALL PANEL DISCUSSION

1:00 - 2:30

MANUFACTURER’S EXHIBITION BREAK [Media Center]

2:30 - 3:00

TRACK 5 –
RESEARCH

TRACK 6 –
WATER RESOURCES

TRACK 7 –
OPERATOR TRAINING

TRACK 8 –
COMMITTEES

Solana H

Solana I

Aurora A - B

Asteria Boardroom

Moderator: Jean E. McLain

Moderator: Gretchen Baumgardner

Moderator: Jesse Black

Committee Meetings

Continuous Hydrogen Peroxide Production
in Microbial Electrochemical Cells
Michelle N Young

Roadmap to the 21st Century Well Field An Updated Perspective on
Well Assessment Programs
Lauren Handley

Liquid Chromatography Paired Ion Positive Electrospray Predicting Reverse Flow Hydraulics in Aquifer Storage
Ionization Tandem Mass Spectrometry - A Novel
Wells - How Does It Work?                        
Analytical Technique for Analysis of Haloacetic Acids.              and Recovery (ASR)
Nathan Nutter
Ivo Hrabovsky
Sorptive Nanomaterials Integrated into Polymer Mats
Via Electrospinning for Reduction of
Organic Contaminants
Natalia Hoogesteijn von Reitzenstein

10:30 - 11:00

Construction Committee

3:00 - 3:30

Scholarship Committee

3:30 - 4:00

Young Professionals Committee

4:00 - 4:30

Future Cities

4:30 - 5:00

Sewer Valve Operator and Maintenance

Part 2: Phoenix’s ASR Well: Glass Beads Versus
Silica Sand Filter Pack: Is There a Difference?                      
Gary M. Gin

Phosphate Removal from Domestic Wastewater Using City of Chandler Aquifer Storage and Recovery Wells
Cerium Chloride and Using Cerium-Impregnated Media                                     
Expansion and Future Planning
John Michael Gonzales
Alan Palmquist

NETWORK ON YOUR OWN

6:00 - 9:00

Sessions and speakers are tentative and subject to change. Refer to the final conference program guide when you pick up your registration package.
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SCHEDULE | FRIDAY, MAY 13, 2016
AZ WATER 89TH ANNUAL CONFERENCE PROGRAM — FRIDAY, MAY 12, 2016
COFFEE [Solana E]
TECHNICAL PROGRAM …………The Renaissance Glendale Hotel

TIME
7:00 - 8:00
8:00 - 3:30
TRACK 1 –
DISTRIBUTION

TRACK 2 –
SPECIAL TOPICS / SCADA

TRACK 3 –
RESEARCH

TRACK 4 –
WASTEWATER TREATMENT

Cira A

Cira B

Cira C

Solana F - G

Moderator: Erin Pysell

Moderator: Frederick Tack

Moderator: Charlie He

Moderator: Doug Kobrick

Developing and Implementing Standards
in your SCADA System
Philip Glass

Solving Salinity Problem Without Generating a Brine?
Mono-Valent Selective Ion Exchange Membrane for
Reuse and Desalination Enhancement
Qun (Charlie) He

Lessons Learned from Applying Extractive
Nutrient Recovery for Managing Phosphorus in
Sidestreams and Biosolids
Wendell Khunjar

O&M Improvements from Situation
Awareness Concepts
Calvin R. Rooker

Electrochemical Ion Exchange Regeneration and
Fluidized Bed Crystallization for Zero Liquid
Discharge Water Softening
Yingying Chen

8:00 - 8:30

Water Distribution System Valve Assessment
Program - An Asset Management Approach for Valves                 
Michael Vrolyks

8:30 - 9:00

Butterfly Valve Failure Modes and the Huge
Cost Benefit of Repairing the Gearbox and Replacing
the Valve Seat Versus Total Valve Replacement
Britt Klein

9:00 - 9:30

Critical Large Valve Assessment and
Replacement for the City of Chandler
Lloyd Hiser

9:30 - 10:00

Infrastructure Optimization Through Effective Valve
Maintenance Programs
Steve Notch

11:00 -11:30

11:30 - 12:00

2:00 - 2:30

2:30 - 3:00

Coliphages – What Are They and Why They Might
Be an Appropriate New Indicator of Fecal
Contamination of Water?
Charles P. Gerba

Recovery Opportunities for Metals and Energy
from Sewage Sludges
Anjali Mulchandani

TRACK 1 –
DISTRIBUTION

TRACK 2 –
WATER FOR PEOPLE

TRACK 3 –
WATER TREATMENT

TRACK 4 –
WASTEWATER TREATMENT

Moderator: Eric French

Moderator: Lisa Melton

Moderator: Clayton Freed

Moderator: Mike Weber

Water For People: Making a Difference
for Everyone, Forever
Corin Marron

Think Outside the GAC Box:
Can Prechlorination Extend GAC Media Life
and Also Reduce DBP Formation?
Amlan Ghosh

Municipal Steel Water Storage Tank Condition
Assessment and Rehabilitation - A Case Study                                        
Brindha Dhanasekaran
Selecting and Installing Geomembrane Liners for
Potable Water Storage Facilities
Jonathan Boitano

Static Pressure Maps for Water Systems                           
Jamie Patterson

12:00 - 1:30

1:30 - 2:00

How to Maximize Polymer Value
for Improved Sludge Treatment
Yong Kim

BREAK

10:00 - 10:30

10:30 - 11:00

Impact of Irrigation Canal Sediment on
Microbial Water Quality
Christina Morrison

Technology Master Planning at the Speed of Change                      
Esteban Azagra

Virtualization for SCADA Infrastructure                        
Derek Schell

Evaluating the Association of Gold Nanoparticles
with Wastewater Treatment Activated Sludge                           
Justin Kidd

Water For People - Working Towards Full Coverage                         
Laura L. McCasland

Chlorine Gas Disinfection: A Regulatory Perspective                           
Eric Laurin

What’s (Staying) in your GAC?                                          Control of Trihalomethanes at the 23rd Avenue WWTP                        
Mike Caruso
Gustavo Lopez

Engineers Without Borders - University of Arizona:   Pre-Chlorination and Granular-Activated Carbon as a
Challenges and Lessons Learned During
Strategy to Reduce Formation of Total Trihalomethanes
Sanitation Project in Bolivia
(TTHM) and Haloacetic Acids (HAA5)
Vicky Karanikola
Natalia Fischer

Energy Management Strategies for UV Disinfection                                
Taylor A Reynolds

 LUNCHEON, WEF SPEAKER, & GAVEL PASSING [Solana E]
TRACK 1 –
ENERGY / SUSTAINABILITY

TRACK 2 –
UTILITY MANAGEMENT

TRACK 3 –
WATER TREATMENT

TRACK 4 –
WASTEWATER COLLECTIONS

Cira A

Cira B

Cira C

Solana F - G

Moderator: Haley Paul

Moderator: Fred Rouse

Moderator: Mike Caruso

Moderator: Carol Johnson

How Lake Havasu City’s Pro-Active Wastewater Asset
Alternative Thought Processes in Funding
Management Program Makes Every Dollar Count
Energy Efficient Infrastructure Improvements                         While
Keeping Rates Low and Service Delivery High                           
Rob Wax
Doug Thomas
Turning Data Into Action to drive System
Optimization and Performance
Steve Wortendyke
Water Buffering Capacity of Urban Green
Infrastructure in Phoenix Metropolitan Area                                    
Jiachuan Yang

Signal Butte Water Treatment Plant Update                          
Reid B. Guzy

A Pro-Active and Integrated Asset Management
Program - City of Phoenix Steel Tank
Rehabilitation Program                                                   
Can Xiao

Calculating Log Removal/Inactivation Credits
for Surface Water Treatment
William Kenning

The Integration of Technology into Pretreatment                                
Edward Meza

Filtration Technology for High Turbidity Variety
Source Water - A Feasibility Study
Chao-An Chiu

Benefits of Sewer Collection System Modeling                              
Benjamin R. Fyock

Sun City Wastewater Condition Assessment,
Phase 1 and 2
Marc Allen
Doing It Right – Developing a Truly Comprehensive
Sewer Assessment/Rehab Program                                         
Mark Courtney

Sessions and speakers are tentative and subject to change. Refer to the final conference program guide when you pick up your registration package.
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SCHEDULE | FRIDAY, MAY 13, 2016
AZ WATER 89TH ANNUAL CONFERENCE PROGRAM — FRIDAY, MAY 12, 2016
COFFEE [Solana E]
TECHNICAL PROGRAM …………The Renaissance Glendale Hotel

TIME
7:00 - 8:00
8:00 - 3:30

TRACK 5 –
SPECIAL TOPICS – STORMWATER

TRACK 6 –
WATER RESOURCES

TRACK 7 –
OPERATOR TRAINING

TRACK 8 –
COMMITTEES

Solana H

Solana I

Aurora A - B

Asteria Boardroom

Moderator: Misti Burkman

Moderator: Jason Bobko

Moderator: Gary Whitten

Committee Meetings

How Low (Impact) Can You Go?  
Award-Winning Low-Impact Development Toolkit
from the Cities of Mesa and Glendale
Megan Sheldon
Preparing for Intense Storms at Arizona Airports                                               
Lisa Farinas
Asset Management for ADOT Stormwater
Pump Stations: Central District Pump Station
Condition Assessment
Rezaur Rahman

Communicating Tucson’s Recycled Water Program                              
Corin Marron

8:00 - 8:30

Planning Goodyear’s Growth When
Easy Water is Nearly Gone Paradigm Shifts in Water Supply Planning
Richard A. Humpherys

8:30 - 9:00
Mock Exam

Primary Data of Water Use Trends in Single Family
Residences: Evidence from Research in Phoenix                 
Paulette Fenderson

Utility Council Committee

Installed Stormwater BMPs from an Inspector’s
Point of View, the Good and the Bad of BMP Usage                           HOA Water Budgeting Using GIS and Theoretical Need                      
Jennifer Davidson
John E Eyre

9:30 - 10:00

BREAK

10:00 - 10:30

TRACK 5 – SPECIAL 
TOPICS

TRACK 6 –
WATER RESOURCES

TRACK 7 –
OPERATOR TRAINING

TRACK 8 –
COMMITTEES

Moderator: Kari Tobin

Moderator: Carol M. Ward-Morris

Moderator: Gary Whitten

Committee Meetings

Construction Ingenuity and Benefits of Low-Loaded
Activated Sludge Technology at Big Park WWTP
Todd Hansen

Where Can You See Water Disappearing
Before Your Eyes?
Esmie Avila

Construction of Hydrogen Sulfide Mitigation System                        
Eric Christian Vechan

City of Phoenix Water Services Department,
RTU Replacement at 26 Wastewater Lift Stations                            
Tony Leibold

9:00 - 9:30

Water Treatment Committee

11:00 -11:30

Exam Review
Urban Water Use Trends:
Past, Present, and Future
Carol M. Ward-Morris

10:30 - 11:00

Water Distribution Committee

11:30 - 12:00
12:00 - 1:30

 LUNCHEON, WEF SPEAKER, & GAVEL PASSING [Solana E]
TRACK 5 –
CONSTRUCTION

TRACK 6 –
WATER RESOURCES

TRACK 7 –
OPERATOR TRAINING

TRACK 8 –
COMMITTEES

Solana H

Solana I

Aurora A - B

Asteria Boardroom

Moderator: Richard Jaquay

Moderator: Mario Castaneda

Moderator: Tyson Glock

Committee Meetings

Solids Handling Facilities Improvements
at the Union Hills WTP
Gordon Thelin

DPR Pilot Plant Operation Tips,
Tricks, and Insights for Design
Chelsea Francis

1:30 - 2:00
Water For People Committee

Accelerated Reservoir Construction on Postage Stamp                         
Lance Seifert

Booster Pump Replacement Challenges
in Affluent Neighborhoods
Bryan J. Forster

Development of a Framework
for Direct Potable Reuse
Jeff Mosher
Membrane Concentrate Management Alternatives
for Inland Potable Reuse
Viking Edeback

Gravity and Pressure Pipe Assessment, Renewal, and
Rehabilitation Technologies

2:00 - 2:30

Annual Conference Committee

2:30 - 3:00

Sessions and speakers are tentative and subject to change. Refer to the final conference program guide when you pick up your registration package.
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SPONSORSHIP OPPORTUNITY

SPONSORSHIP
OPPORTUNITY
89th Annual Conference & Exhibition
May 11-13, 2016
Renaissance Glendale Hotel & Spa, Glendale, AZ

For additional information please contact Debbie Muse at 480-987-4888 or by email musegroup@aol.com
Return completed form and payment to:
AZ Water Association
18521 E. Queen Creek Rd., Ste. 105-611
Queen Creek, AZ 85142
480-816-7039 FAX

Online registration is encouraged — Go
to www.azwater.org and click on Events.
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