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MR. AVERY: Good evening. I'm Chris

A Brief History of Water and Aver nd I'm the Interim ir r
Wastewater Systems in Pima County very, a d the Inte Deputy Directo

4 . o« e
Prasustation SR Dvarsidit Commitiea; of Tucson Water, and I'm going to be joined
Water Infrastructure, Supply and Planning Study

tonight by Ed Curley, who'’s the Long-Range
Planning Man- - Long-Range Planning
Manager for the Pima County Regional
Water Reclamation Department.

And we’d like to start our presentation
tonight by giving you a brief overview of the
history of water and wastewater in the area,

it and then we’ll proceed to an overview of
how water and wastewater systems currently Work and we’ll be followed by a
presentation from Harlan Agnew of the ™
Pima County Attorney’s Office on the
regulations that govern water and
wastewater issues in the area.

This is a photograph of a 30-inch
main replacement in the Tucson Water

“Sowing
for
Diphtheria™

Sanitation is the greatest
medical advance in the last
150 years, more important
than antibiotics and modern
medical technology.

- British Medical Journal
expert polf, 2007

service area below "A" Mountain in 1930 -in
1939, and one of the interesting things
about this presentation is the quality of the

work lighting and the age of the

f

ies (al an se
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equipment. It ’s - it’s no - it’s no surprise that today any kind of infrastructure
replacement or program costs more in real dollars than it did in 1939.

And last year the British Medical Journal commissioned a poll of experts about the most
important medical advances of the last 150 years, and experts selected sanitation, which
they defined as the provision of clean piped water and the disposal of flushed sewage
into a wastewater treatment plant system as being more important than anesthesia or
vaccines, and I'm not sure I'd want do without any one of those three, but the
importance of water and wastewater systems to the health of a modern community and
to the cities that have grown up in the last 150 years can’t be denied. And the history of
the water and the wastewater system in Tucson, in the beginning at least, is an effort to
try to provide those basic necessities to a community that lacks them.

| 19901 \with the Tucson City Government

w e Te e~ In 1881, Tucson Water Company was formed
‘ T851-| Tycson Water Company formed in cooperatlon Wlth the Cooperatlon Of the TUCSOH Cl’fY

government. Tucson Water, at that point,
was a private company, but the City of
Tucson gave the former Mayor an

wiey  Opportunity to use the City streets and

by mule
(T

w5 franchise in order to collect water to provide
a safe water supply to the citizens. I thinkit’s
no surprise that the Tucson Fire Department
was also formed by Tucson City government
R et . that same year.

For the first few years of Tucson Water Company’s existence, it provided water
directly from the Santa Cruz River. But, by 1890 or so, following a devastating series of
floods on the Santa Cruz River that lowered the surface of the Santa Cruz by about 20
feet, it had to rely on groundwater for its supply, and the initial groundwater pumping
through - in - in - in those wells along the river was through a series of shallow 20-foot
wells. And, if you've ever wondered why some of the streets south of downtown are a
little crooked and curve toward the Santa
Cruz as you go south toward Twenty-Second
Street, the reason is they follow those old
canals and irrigation systems that brought
water into town.

This is a - a photo of a water delivery
truck in front of the old Victorian Pima
County Courthouse in 1900.

p—r
1890s  Groundwater pumping began with

Tucson Water Company constructing
20-foot wells

1900 Tucson Population: 7,531 (PC: 14,689)

Installation of

1900 | First sewer installed
on Main Avenue

1900 Tucson
sewer plans
[PCRWRL)

MR. CURLEY: Picking up on the wastewater
side of things. In 1900, the first sewer was

Sewer installation in Tucson, cirra 1910
[Arizoea Historleal Socioby #AG7RT
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installed on Main Avenue. These photographs are from the Arizona Historical Society,
which has been very kind to allow us to use them and to put them up on the website so

you can access all these on our website.

We've also got an example of sewer plans over on the right-hand side and you
can see that, in some cases, they even had to go to New York City to get engineers to

put in the sewers.

1910 Tucson Population: 13,191 (PC: 22,818)

1900 City of Tucson purchased the
Tucson Water Company and
formed the Water and Sewerage
Department

« Sewage conveyed to sewage
farm near A Mountain

Dairy Farm near A Mountain,
& probably the site of the City of
Tucson Sewage Farm
{frizona Historical Soeiety)

ey

New reservolr for Clty of Tucson R

Plant 1, circa 1914
(Turzon Water Congress Street, 1910
(Ariznna Histarical Saclety)

1930 Tucson Population: 32,506 (PC: 55,676)

R ——
‘ 1920s High-powered “deep well” turbine
| pumps allowed groundwater to
become major source

1928 | City built first Wastewater
Treatment Facility west of
the Santa Cruz River on
Fort Lowell Road

Construction of well, Tucson
[Tuson Water)

Ft. Lowell Road treatment plant
(PCRWRD, prato daie 1957

On the next side, then the Tucson Water
Company was taken over by the City, formed
the Water and Sewage Department, and the
sewage was conveyed to a sewage farm near
"A" Mountain, which you can see in the
upper, right-hand picture; that was a dairy
farm. And then things started getting really
intense; they put a new reservoir in. And
you can see in the bottom right photo, the
streetcar on Congress Street and the
population figures as we go along.

MR. AVERY: In the 1920s, high-powered,
deep-well, turbine pumps allowed
groundwater to become a major water source
for a growing city. About the same time,
Tucson Water began the revolutionary
practice of metering its services. Before 1920,
water was available at a flat rate to its
customers.

MR. CURLEY: The first real
Wastewater Facility was west of the Santa
Cruz River on Ft. Lowell, and you can see the

Ft Lowell Road Treatment Plant there in the lower, left-hand side; and, again, Congress
Street for 1926 in the upper, right-hand side - but now Tucson’s population started to
increase and has real effects on the wastewater and water systems.

1940 Tucson Population: 35,752 (PC: 72,838)

‘ 1940 | ast year that Tucson’s water table was balanced

« Groundwater was withdrawn in some areas at greater rate
than natural replenishment

!E;jzs End of any perennial

surface flow in the
Santa Cruz River near
Tucson

Ground subsidence
[Tuson Water)

Volume 3

MR. AVERY: Experts believe - and you can
challenge me on this - experts believe that in
1940 or so was the last year that Tucson’s
water table was balanced. You'll notice that
the population of Tucson in 1940 was 35,752,
and the entire population of Pima County
that same year was 72,838.

As the groundwater supply became
unbalanced, and wells pumped more water
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from the local aquifer than was naturally replenished, the Santa Cruz ceased to flow by
the end of the 1940s was - was the end of perennial surface flow on the Santa Cruz River
near Tucson. And the consequences of over-pumping a local aquifer - illustrated here -
this is a rather famous USGS marker on the surface of the ground in - near Eloy,
Arizona - this flag shows the surface of the ground as it was in 1952, 1977, and here in
1985. This photograph was taken by a Tucson Water employee in the mid- to

late-1990s.

-
1947 Joint City/County study 1953 ad
recommends construction showing the

of Roger Road WWTP

1948 Pima County Sanitary District
formed for areas outside g
city limits

| City of Tucson completed
Phase I of Roger Road
WWTP with capacity of
12 million gallons per day
(mgd)

Roger Road WWTP, 1950

| %-
| 1950 Tucson Population: 45,454 (PC: 141,216)

MR. CURLEY: To deal with the population
then, the City and the County jointly
constructed a wastewater facility at Roger
Road. The Pima County Sanitary District
was formed because areas outside the City
limits began to have higher densities and
need sewage treatment, and so Phase I of the
Roger Road Facility with 12 million gallons
per day was done in 1951.

And the easiest way to look at

(PRWRD)

the 1-million-gallon-per-day figure is to think
that 1 million gallons per day is about the output of 10,000 to 12,000 people, depending
on each individual per capita usage. So, you can see we've got a population here of
45,000 for the City, and a 141,000 for the entire County.

\ 1980 Tt o ey~ At this point then, in the “60s, the Roger Road
" % Roger Road WWTP expanded to 24 mgd Treatment Plant was expanded. Lagoons
TG were begun at Ina Road for the growing
SRR northwest area. The Sanitary District was
dissolved, and Pima County then had to take
it over as the governmental entity that would
regulate it, and the Pima County Department
of Sanitation was formed at the same time
that we're expanding Roger Road on the City

N i <
| 1970 Tucson Population: 262,933 (PC: 351,661)

Slde tO about 37 mlHlOH gallons per day ' }g;gs COT purchased and retired over 22,500 acres of farm land
| in Avra Valley

I
1975 COT submitted letter of =
intent to begin using its CAP |
allotment I
« Implementation goal —
1992

EPA demonstration grantto |
build pilot plant at Randolph
Park. First reclaimed water
system in Arizona; effluent
used for city golf course

irrigation ?F' ’
Tucson Water — s o
Avra Valley Retired | — ===
Farm Holdings i)
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_| 1968 Pima County Sanitary District
dissolved and Pima County
Department of Sanitation formed

Roger Road WWTP
expanded to 36.9 mgd

Construction at Roger Road WWTP
(FIRMR)

MR. AVERY: Following World War II,
Tucson coped with what can only be
considered explosive population growth.
By 1960, the Tucson population expanded
to 212,000; and, by 1970, Tucson’s
population was 262,000 people. And, as the
population grew, the effects of




groundwater withdrawals became increasingly apparent. So, beginning in the
mid-1960s, and continuing on throughout the 1970s, Tucson began to try to develop
new sources of supply to replace groundwater.

1975 was a particularly important year; in that year, Tucson first submitted its

Letter of Intent to begin the process of obtaining a CAP allotment. And, even in 1975,
35 years after the groundwater was out of balance, the benefits of CAP water were not
universally accepted. In fact, I have an editorial from the Star and The Citizen in late
1974 arguing that the City should not allocate water from the - from the CAP because
abundant groundwater was available, and because CAP water would be too costly.

In 1975, the City also built and developed the first reclaimed water system in the

entire State of Arizona; that EPA Demonstration Grant developed a package plant at the
Randolph Park here, and this golf course out the back window was the first site where
reclaimed water was actually put to use in a reclaimed water system.

Also, in - starting in 1970 - in the early - late - mid-1960s to the mid-1980s, Tucson

Water began purchasing large amounts of farm land in the Avra Valley Basin, about 20
miles west of town, for the purpose of obtaining groundwater rights that were formerly
used for irrigation of cotton farms and fields. Though those lands were initially
purchased to obtain the water from Avra Valley, they’ve become an important site
where we put water into the Avra Valley Basin these days.

1970 Tucson Population: 262,933 (PC: 351,661)

1970s  Creation of the Environmental Protection

Agency and the Clean Water Act led to
availability of funds for treatment
improvements and a push for coordinated
infrastructure

Pima Association of Governments (PAG)
created for crass-jurisdictional planning
issues
« Estahlished PAG 208 planning process
and Designated Management Agency

2 2 Pima Association
infrastructure to obtain federal grants for of Governments

Ina and Roger Road facilities

EPA requested consolidation of wastewater

Pima County Ina Road WPCF (25 mgd)
completed in 1977

MR. CURLEY: Moving into the ‘70s, many of
you may be aware that the Clean Water Act
was passed by Congress in 1972, and,
concurrently with that, the Environmental
Protection Agency was created - and two
things happened. They began to give out
funding for treatment improvements to bring
everybody up to secondary treatment
standards, and there was a big push for a
coordinated system of local planning. So, the
Pima Association of Governments was

Created and designated as the local Water Quality Planning Agency, and they were to

choose a designated management agency.
At the same time, the EPA looked

at the request for $25 million from the

City and $25 million from the County for
two facilities five miles apart and said,
"Perhaps, you all need to consolidate and
coordinate your infrastructure." So, at the

same time they’re finishing that plant in
1977,...
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| %
| 1980 Tucson Population: 330,537 (PC: 531,443)

1979 = Through City/County IGA, Pima County Government assumed
responsibility for sanitary sewerage service in City and County

« County received consolidated City/County wastewater
conveyance and treatment system

« City received 90% of effluent

—_—
1980 = Groundwater Management Act led to creation of Arizona
Department of Water Resources (ADWR)
« Established goal of safe yield in the Tucson Active
Management Area by 2025

ources
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in 1979 we went to the City/County IGA in which the County government assumed
responsibility for the wastewater and City government kept the water system. So, the
County took the wastewater treatment system and Conveyance System from the City,
and the City received 90% of the effluent as a water supply in exchange.

MR. AVERY: In 1980, the Arizona Legislature passed the Landmark
Groundwater Management Act which led to the department - the creation of the
Arizona Department of Water Resources, and established the management goal of safe
yield groundwater pumping in the Tucson Active Management Area by 2025. As we
move forward through this process, we'll discuss the Groundwater Management Act in
- in more detail, but it was one of the most important things that happened in - with
respect to water quantity legislation in the State of Arizona and still a landmark piece of
legislation nationwide.

N 1990 Tucson Population: 405,390 (PC: 666,881) AS a Consequence Of the City,s effort tO
QR ister delivered to customars obtain CAP water starting in 1975, the City
' e eea recoey Y recmetoretum o gpent most of the ‘80s building a complex
 [oes | Citizen's initiative prevented Tucson Water from directly dthel‘Y SYStem to bl‘ing water fI'OIIl the

QY < At Central Arizona Project canal through a

Tucson Water developed the Central Avra Valley Storage and

Recovery Profect (CAVSARP) to blend ground and CAPwater  Service Water Treatment Plant and into the
Fed kot W eencE s R City of Tucson. When that facility was
complete in 1992, Tucson first began to
deliver CAP water to its customers. And for
customers located in most of the City of
. Tucson, the changeover was immediate.

There were significant water quality differences between the Colorado River
water that was developed - that was being provided to customers, and the groundwater
that had been the source of Tucson’s water supply up until then. Most notably, the
Colorado River water had a higher pH than the native groundwater and was, therefore,
more - more corrosive, and the subsequent water quality complaints caused the City to
discontinue delivery of Colorado River water in 1994, and resulted in the passage of a
citizens’ initiative in 1995 that prevented Tucson Water from directly delivering CAP
water to its customers.

In response, the City of Tucson developed the Avra Valley Storage and Recovery
Projects; those Storage and Recovery

Projects, which are shown here, allow r‘w 3000 Tucson Popuntions 100,509 el the
Clty to take its allocation Of COIOI'adO " 2001 Delivery of blended water started through CAVSARP project
River WateI‘, I‘eChaI‘ge 1t on about 500 2008 = City of Tucson begins recharge of CAP water to Southern Avra

. Valley Storage and Recovery Project (SAVSARP)
surface acres in Avra Valley, pump the

water to the surface again as a mixture
with Colorado River water and
groundwater, and deliver it to its
customers.

S 1995 Arid West Water Quality Research
2007 | project (AWWQRP)

0 - Renewal of discharge permits for Ina
200% | and Roger Road WRFs: requirement
for reduction of nitragen concentrations
in effluent discharged to the Santa Cruz
River

Effluent discharged into
the Santa Cruz River
A supports riparian habitat
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In 1998, the Roger Road Wastewater Treatment Plant was expanded to its current
capacity.

In 2001, the City began delivering the blend of water from the Avra Valley Storage and
Recovery Projects. And just this last month, the City of Tucson began recharging
Central Arizona Project water in the new facility, the Southern Avra Valley Storage and
Recovery Project, located about five miles south of the initial CAVSARP Project.
MR. CURLEY: As Pima County Wastewater moved from being a teenager into more of
an adult status, the EPA contracted with us to run a $5 million, 12-year study to look at
appropriate water quality standards for the arid west. And so we retained researchers
and engineers to look at all aspects of water quality for ephemeral streams and
effluent-dependent streams, and the results from this project have been used all across
the west, in Colorado, California, and even into Canada - who asked us if they could
have our standards for aluminum which is a big water quality issue in Canada.

About the same time, we had our discharge permits for Ina and Roger Road
Wastewater Reclamation Facilities, which were on a five-year cycle, and we worked
W with the Department of Environmental

Planning for the Future: 2006 County Population: 1,000,000 (COT: 534,685) Quahty to come up with a schedule because,

‘ 2006 Pima County Metrapolitan
| Facility Plan Update

as we moved forward into the 21* Century,
we wanted to bring the nitrogen
concentrations in the effluent down, and so
we are now implementing that.

2007 = Pima County Regional Optimization
Master Plan (ROMP)

« Deadlines of 2014,/2015 for
regulatory compliance at Tna
and Roger Road WRFs

We're now planning for that through the
Metropolitan Facility Plan Update and what

~ Q\ Nl we call our "Regional Optimization Master
R e I P D (el A e e e Plan," in which we’ve said, “What should

happen at Ina and Roger Road?” Those are
two pictures of what the new facilities will look like - which we’ll deal with later in this
presentation. So, basically, these are more of the adult years as we’re maturing and
growing as an agency and doing a lot of planning for the future.

MR. AVERY: In 2008, Tucson Water completed its Water Plan 2000-2050 Update,
which also is a systematic process by
Tucson Water to try to incorporate plans for
the future of TucsonWater up until 2050.

MR. CURLEY: We can take questions now
if anyone has some about any of those
historical issues.

CHAIRMAN JIM BARRY: Let me say the -
the slides, we will have hard copies of that
available and it'll be on the website; it’s just
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- there was a snafu that we didn’t have them beforehand. Dan Sullivan?
MEMBER DAN SULLIVAN: We will be getting then a written digest of these Power
Points from Staff at some point for the Committee; is that correct?

MR. AVERY: Yes.

CHAIRMAN JIM BARRY: Yes, that’s - that’s my understanding.

MEMBER DAN SULLIVAN: Second question: Is there a story behind the story
of the 1979 IGA between the County and the City?

CHAIRMAN JIM BARRY: That’s just a "yes" or "no" answer; let’s not get into
that.

MR. AVERY: Yes.

MEMBER DAN SULLIVAN: Uh-huh. Big is the imagination that such a
one-sided agreement could’ve been negotiated by the County.

CHAIRMAN JIM BARRY: Moving right along. Now, the procedure was we
were going to hold questions until the end, unless there was a direct question from a
Committee member that could be answered simply.

MR. CURLEY: Right. Well, we just need to have time to set up. Yeah, we have
to have a little time.

CHAIRMAN JIM BARRY: Okay. If - if you - ma’am, I see your hand -

MARGOT GARCIA: Yeah.

CHAIRMAN JIM BARRY: - and I'm trying to tell you the procedure is: Fill outa
card, and there will be a time when we will - we will call on you, but we're not going to
call on the audience as they raise their hand, okay? We'll just never get through this
process if we - if we do it that way.

So, you're setting up for - for the next? So ... why don’t we take your question
then? Go ahead and ask it. Yes, please, go ahead.

MARGOT GARCIA: I'm just writing down my question, so -

CHAIRMAN JIM BARRY: Okay. Could you have - give us your name, please?

MARGOT GARCIA: Sure. My name’s Margot Garcia. My question to you is: If
there was a time in the late ‘70s where there was something called MUM, which was the
City and County cooperating on water and sewers. Do you want to just add that little
piece about what happened to MUM? Why it was put in there? Why it was (inaudible;
not speaking into a microphone)?

MR. AVERY: I wanna report that in 1979, I was a sophomore in high school in
Flagstaff, Arizona.

CHAIRMAN JIM BARRY: There are people who know that history, Margot, and
we will make sure that that’s reflected in the report; that - that was important and it
should be included.

Are we ready to go on now? Please.

Volume 3 June 11, 2008 Transcript 8



Inﬁmfmduu‘ Supply &
S Llannng %lud\;

MR. AVERY: So, we spent the first few
minutes of our evening tonight telling
you about the history of Tucson Water
and Wastewater. Now we’d like to
present to you a short overview of how
the systems are currently configured @
today, and we’ve tried to do this in

figurative or graphic form as much as possible in order to try to convey information.
And, as we go forward in this educational process throughout the summer and into the
fall, we hope that we’ll be able to fill in some of the basic information that we're
providing to you today with more sophisticated and detailed information going
forward.

Urban Water Cycle

- This is where Tucson Water System is
poduesenwater - today, and I'll talk about Tucson Water first,
pemenme ., and - and then we'll talk about Pima County

' Wastewater in a second. Tucson Water
System today, relative to the Tucson City
limits, is primarily located to the north. One
of the interesting things about Tucson Water,
compared to most other water providers in
the west United States, is the amount of
water service that Tucson Water provides

i okt outside the Tucson City limits; the Catalina

' "j_ L 7B Foothills in here, and Marana in here, and on
the southwest side. About 40% of Tucson Water ’s customers are located outside the
City limits, correspondingly 60% of its customers are inside the City.

The Water Department sells about $115 million worth of water todays; its total
revenues are about $140 million. And we provide service through 225,000 metered
connections to approximately 800,000 customers. We have a large and complex facility;
it has 212 production wells, 20,000 or so fire hydrants, and 80,000 or so valves.

5 In addition to being complex from a plan
view, Tucson Water System is also fairly
complex if you look at it sideways. Every
one of these individuals bands on this map is,
in fact, an entirely separate water system,
separated by approximate 100-foot
boundaries. The connections between these
water systems are either pressure-reducing
. valves, which allows water to flow at - under
controllable conditions into a lower elevation,
or boosters that pump water up into the next
higher elevation, but each of these little

System
$116.000,000 in Water Sales.
$141,000,000 in Total Rev.
~B00.000 Customers.
226,000 Metered Services
212 Production Wells
=65 Water Storage Fac.

=100 Boosters
20,000 Fire Hydrants

“‘l
50,000 Valves rﬂ Fak

Tucson

65 Waler sm.w Facilitios
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bands shows a separate water system as we move up in elevation; and it’s this drop in
elevation that Pima County uses to collect water in its sewer system to its treatment
plants that are located about here at the intersection to the watersheds in the Tucson
Basin. And anyone who ’s every climbed "A" Mountain or Tumamoc Hill knows that
this is not an exaggerated vertical scale.

This is where we started. A couple of million years ago it was a lot shorter drive
to San Diego than it is today. But as California essentially tried to pull away from the
rest of the United States, a process which continues, a large series of - of what's called
basin and range topography formed; Tucson’s pretty near the eastern edge of that
topography. But, basically, the mountains that surround Tucson are large blocks of
relatively intact rock that have, essentially, been buried in their own debris. The Central
Tucson Basin is probably several miles deep and, from time in memorial, those
sediments and sands were filled by water that flowed down from the adjacent
mountains.

Tucson has some topographical advantages, if you - if you think about it, from a
geologic point of view. Santa Catalina Mountains are relatively high and full of granite;
the Rincon Mountains are relatively high and full of granite; and then they produce a
lot of core sediments that doesn’t degrade very seriously in - in arid conditions. So,
when the first settlers arrived in Tucson, they found a flowing Santa Cruz River and a
shallow aquifer.

We immediately - as discussed in the history
slide - proceeded to develop that aquifer to
provide water to a growing community. The
- primary method of accessing the
groundwater is through our wells. And this
is a side view of a typical well installation;
several hundred of these occur in - in the
Tucson Water Service Area prior to 2001.

Generally, about - in 2001, the depth to
the water table in the Tucson area is
approximately 350 feet. Water is pumped
from the aquifer through a well to the
surface. The water is then disinfected, pressurized, and boosted into our system. So, in
many ways, the Tucson Water System prior to 2001 was a fairly complex distribution
that were supplied by 200 or so different sources of supply.

Once water reaches the surface of the ground, Tucson Water uses a piece of
infrastructure called "boosters" to lift water up to higher elevations in order to get water
to the reservoirs where it’s distributed out to our customers, commercial, industrial, as
well as residential.

Along the way, Tucson Water’s distribution system provides fire service for the
Tucson community. And fire hydrants - there are 20,000 of them as noted on Tucson
Water’s system - fire hydrants derive essentially no revenue for the Department, but
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they’re a major driver in terms of our infrastructure requirements, both in terms of the
size of the pipes that are in the streets, as well as in the sizes of the reservoir that make
water available to protect the community.

Once Tucson Water pumps water uphill to a reservoir, it then flows by gravity
which creates the pressure to deliver water to homes and businesses. Whatever -
generally, as an easy way to think about it: Whatever makes it into a home or business,
subject to very minor losses, is captured by the plumbing system in the home, collected
by the Pima County Wastewater Sewage System and delivered to treatment plants on
the Santa Cruz River. The reclaim system takes advantage of this collection.
In essence, the sewer system is a watershed of itself; it's a pipe - it's a series of pipelines,
but in - in many ways it's a watershed. And - and Tucson Water takes advantage of this
watershed by collecting water after it’s treated at Pima County treatment plants. It
further treats the water either through groundwater recharge, or through filtration; it
disinfects the water and - and delivers it through an entirely separate distribution
system to its customers on the reclaim system. This is reclaimed purple; and, as a
matter of safety, reclaim water facilities and piping are required to be purple, so we use
it as - as the marker for that system. Most of our customers on the reclaim system are -
are large-scale customers.

And, in 2001, you can see our - our water supply balance. Almost all of the water
that we pumped and delivered to customers in the year 2000 was native groundwater;
only about 8% of our total supply was reclaimed water; and this water was primarily
used on - on turf irrigation.

— R mem— This is a little bit of a representation of the
Reclaimed System e
ik e Potabte A veteme " combined system and plan view. With the

Tucson City Limits

—neneswone —rsowswis | recClaim system laid over the top of Tucson
] S Water’s distribution system, you can see that
the primary drivers for the reclaim system
are golf courses. And, although there are 700
single-family residences that are served from
the reclaim system, those residences are
. clustered near existing pipelines in the
N 0 Sovana area, and there’s some - also some
e 4 Sz E customers in the Tucson Country Club area.
N But, primarily, it’s the golf courses, the
schools, and the parks that are the customers of the reclaim system.
Now, here we are today in 2007, and what’s changed? We are now connected to
a much larger system than just the Tucson Basin. The water that - that supplies Tucson
generally originates in the Wind River or Rocky Mountains in Wyoming and Colorado;
it flows through some of the most spectacular scenery in the United States, and down to
Lake Havasu where the Central Arizona Project pumps the water uphill to Phoenix and
Tucson.

10 MGD Filration Plant
Recharge & Recovery Facilities
Dellveries - 16,203 acft [
520 Sites, 1073 maters Iy
18 galf courses ’
704 SF residences

AT parks (43Chy, 4 County) |
61 schools

' 8

18 Golf Courses.

&
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As a result of the failure - initial failure of
delivery of Central Arizona Project water in
1992, Tucson Water developed the Avra
Valley Recov- - Storage and Recovery
Projects. The way they work is that water is
pumped from the CAP aqueduct to the
recharge basins where the water percolates at
a very rapid rate, resulting in small
evapo-transfer losses.

As a noted before, in order to recharge
the entire Colorado River water allocation of
the City of Tucson, it takes about 500 surface acres. The water flows rapidly into the
ground where it mixes with native groundwater; it's pumped up through an entirely
new system of wells and distribution system back to Tucson Water’s main distribution
system on the west side of the Tucson Mountains.

In 2007, though, we are now not only
connected to the Colorado River as an
ecological system, we're also connected to the
major cities in the western United States:
Denver, Las Vegas, Los Angeles, San Diego,
and Phoenix also rely on the Colorado River
for supply. In addition to supplying these
rapidly-growing western cities, the Colorado
River also supports some of the most
spectacular ecosystem (sic) in - in the world.
It was my pleasure as a smarter and stronger
guy to work on the Colorado River for a few
summers as a river guide, and it was one of the great experiences of my life.

The use of Colorado River, though, allows us
to reduce our dependence on groundwater.
Today we use Colorado River water for
about half of our supply; about 40% is
groundwater and about 10% is reclaimed
water.

As we move forward, though,
Colorado River water poses its unique set of
challenges; some of those challenges are
based on water quality; some are based on
the infrastructure that’s necessary to deliver
Colorado River water to Tucson; and some of

it'’s based on energy.
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When we operated Tucson Water in 2000,
energy was an important part of our financial
portfolio. In order to lift water from the
water table to the surface, it takes energy.
And, in order to lift water from the surface to
the reservoirs, it takes an additional energy
supply. We do the same thing for the reclaim
system: We pump some percentage of the
reclaimed water from wells to the surface of
the ground and then boost it out to our
~ customers.
But, in 2020, that local energy portfolio
just a small picture, because in 2020
we’ve reduced our dependence on
native groundwater, we’ve essentially
replaced this water pumping from the
surface of the aquifer to the surface of
ground with delivery from Lake Havasu
Tucson; that requires us to lift water
from Lake Havasu at 500 feet to our _-“1.45:.}3'153[ RS . S
recharge facilities in Avra Valley and
then deliver water, again, from Avra
Valley to Tucson.

These facility are, essentially, a brand-new system of wells, a brand-new
recharge, a brand-new recovery system and distribution system, and some of these
energy costs are paid for by Tucson Water ratepayers. This infrastructure here, the
Central Arizona Project Canal, the lifting and boosting costs are paid for by the Central
Arizona Water Conservation District, and Larry Dozier’s going to talk about that later
this evening.

But, as we move forward then, not only are we connected to the Colorado River
for water, but we’re connected to the western energy grid. This local Tucson system
was supplied electricity by one supplier, Tucson Electric Power. This system is
supplied energy by Trico Electric, and this system
is supplied by Central Arizona Water
Conservation District through some
federally-subsidized power and contracts. So, in
addition to - to building a more expensive energy
portfolio, we’ve also developed a more diverse
energy portfolio.

Walls 5,600af
Water Table Filtered 5,000af

is

the
to

And, as we move forward to 2020, the benefits of
that diversity start to become apparent also in
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water supply. By 2020, as this fully-integrated system starts to work, our dependence
on groundwater reduces back to about 10% or less of our total supply; in fact, it
becomes exceeded by reclaimed water as a water supply source, and Colorado River
forms the bulk of our supply.

If you think about the history presentation that I made earlier tonight, we talked about
Tucson water’s aquifer coming out of

balance in 1940, which meant that in 1940

we were pumping - probably at least - (Sbiigaisa
pumping more groundwater than was nasmciy Lo |
being naturally replenished.

What this reliance on Colorado River
allows us to do is turn the clock back; it
allows us to use a diverse portfolio of
supplies to - to supply our existing
customers located in blue, as well as the
areas we're legally obligated to serve by
contract, or by virtue of the fact that our
City limits extend outside the area where we currently provide water. And, as we
move forward to do that, and as we start to discuss our options to do that, I'd like you
to keep this graph in mind.

Currerstly Nt

Here we are in the year 2000, we supplied
about 128,000 acre feet of water to our
customers. This year, we’'ll supply about

136,000 acre feet to our customers. And, in
2020, we expect to serve about 175,000 acre
feet to our customers. We'll show you some
of the tricks of the trade that come in making

Year 2000  Year 2007  Year 2020 these kinds of projections as we move
e g e forward in this educational process. But,
whether it’s 2020 or 2017, or 2023, this is a
reasonable assumption of what our future

will look like.

The most important thing to remember, though, is that our reliance on
groundwater in 2020 is back to sustainable levels, with some additional supplies
available to us in the future, even in 2020. In essence, Colorado River water allows us to
go back to the future; it allows us to rely on the same kind of water supply portfolio, in
terms of its local effects on the groundwater system as we had in 1920. 1920, what did
we have? We had a renewable supply that in 20 years might become out of balance.
The Colorado River allows us in 2020 to be about in the same position.

" Total Water Demand

@ Ground Water () Colorado River Water @ Reclaimed Water
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So, as we move forward to meet those challenges, we'll - we look forward to
talking with you about all of the infrastructure, energy, and water supplies portfolio
that’ll be necessary to move us along. Thank you very much.

CHAIRMAN JIM BARRY: Dan, if it's a question that can be answered quickly.

MEMBER DAN SULLIVAN: Chris, are there any other entities that access the
Colorado River water in the same elaborate way that Tucson does, or are there - the
other entities, do they have a more direct access to CAP water than we do? In other
words, are we the only ones that go through this whole recharge process?

MR. AVERY: As far as I know, we are the only entity that goes through the
recharge process to such a large scale, but that recharge process allows us some
advantages that aren’t available to folks who rely on Colorado River directly for supply.

MEMBER DAN SULLIVAN: Such as?

MR. AVERY: For example, there’s a - a nasty contaminant in - in surface water
supplies that results from organic compounds in the water mixing with chlorine. By
recharging our water through the Central Avra Valley Recharge Projects we, essentially,
eliminate organics from our water supply portfolio. So, Tucson water that’s recovered
from those projects is low in chlorination byproducts.

In addition, we can use the aquifer in Central Avra Valley to mitigate any
long-term, or - or short-term effects, in water supply quality or quantity. If something
interesting starts happening on the Colorado River, we have time to react and, if
something interesting started happening in Colorado River in terms of supply, we have
a recharge profile in Central Avra Valley that allows us to live off that profile for a
while, while we can adapt.

MEMBER DAN SULLIVAN: Is it worth the cost in the meantime?

MR. AVERY: In my opinion, it is.

CHAIRMAN JIM BARRY: Now, let me - the ground rules - short questions - if
you got more elaborate questions, let’s figure out a way -

MEMBER DAN SULLIVAN: Ididn’t think it was that elaborate. Ijust simply
asked whether it was worth it.

MR. AVERY: And - and my opinion doesn’t really matter, so much as the fact
that it’s a decision that 's been made by the Mayor and Council in consultation with the
Tucson Water Department over the last 13 years.

CHAIRMAN JIM BARRY: Okay. John Carlson and then Bruce.

MEMBER JOHN CARLSON: Yeah, a quick one. With that chart up there and
that small high slice for groundwater, what” s happening to the aquifer? Are - are we
letting the aquifer, in general, in the whole area recover, or is it still being drawn down?

MR. AVERY: We - we expect that in the area where Tucson Water’s wells are
located, and in the area that Tucson Water has historically relied on for supply, that the
aquifer will start to recover and, in fact, we're seeing signs of that already today.

MEMBER JOHN CARLSON: Okay. When you mention about minor losses and
everything going into the sewer system, are you - and I - and, of course, the treated
water - and sewer water’s another thing - but, are you saying that all the irrigation and
watering we do is minor, or how many acre feet of that
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MR. AVERY: No, I'm saying that of all the water that makes it into a house or
building, there are only minor losses before that water makes it into the sewage
collection system.

MEMBER JOHN CARLSON: Well, but you're ignoring the fact that they water
their lawn; it goes in the house -

MR. AVERY: About -

MEMBER JOHN CARLSON: - and comes out in a spigot in their -

MR. AVERY: That's right.

MEMBER JOHN CARLSON: - backyard.

MR. AVERY: About - about - depending on - on the estimate, about 45 to 50% of
the water that Tucson Water delivers to customers is used outside and -

MEMBER JOHN CARLSON: That’s what I was looking for.

MR. AVERY: - the Arizona Department of Water Resources gives us an
incidental recharge credit of about 4% of the water we serve. So, there’s an assumption
that some percentage of the water we deliver to customers that’s used outside also
replenishes the aquifer.

MEMBER JOHN CARLSON: Thank you.

CHAIRMAN JIM BARRY: Bruce?

MEMBER BRUCE GUNGLE: You may have said this, and I may have missed it,
but let me ask it anyway: What's Tucson’s total CAP allotment?

MR. AVERY: Our CAP allocation currently is 144,000 acre feet.

MEMBER BRUCE GUNGLE: 144,000. Okay.

CHAIRMAN JIM BARRY: Why do you say "currently?" Can it change?

MR. AVERY: It -it’s changed a few times in the last couple of years, and there’s
currently a process that CAP is working with to identify new supplies on the river; it
won’t be CAP water as we traditionally think of it, but it may end up in a water supply
that’s delivered by the Central Arizona Water Conservation District.

CHAIRMAN JIM BARRY: Gotcha.

MEMBER BRUCE GUNGLE: And did I understand you to say that 40 to 50% of
the water is used outside the house that’s delivered to the house?

MR. AVERY: Forty - between 40 and 50% of the water that we deliver to all our
customers, whether they’re

MEMBER BRUCE GUNGLE: All right.

MR. AVERY: - residential customers or commercial -

MEMBER BRUCE GUNGLE: And - and -

MR. AVERY: - customers.

MEMBER BRUCE GUNGLE: - of that 40 to 50%, only 4% is - is counted as an
incidental recharge credit, meaning that supposedly 46% of it's ET?

MR. AVERY: The numbers would probably work out if you think that half the
water or so is - is used outside and we get a replenishment credit of 4%, then you can
assume that 8% of - of that water is - is replenished into the aquifer; it’s - it’s not a
perfect number, but it’s close enough.

MEMBER BRUCE GUNGLE: Okay. Thank you.
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CHAIRMAN JIM BARRY:
you, Chris.

The Pima County Regional System has
all of Pima County as our service area,
but primarily we’re located in the
metropolitan area in eastern Pima
County. We've got 11 facilities, three
metropolitan, eight sub-regional. You
can see the metropolitan are red; the
sub-regional ones are in blue.
Thirty-four-hundred-plus miles of sewer
pipe; that’s an amazing amount by

Any other questions? Okay. Please continue. Thank

MR. CURLEY: I'll go back and look at the
wastewater system that Chris referenced. An
important thing to note in all these
presentations is that the purpose of this
overview is to discuss some of the issues,
kind of bring some light to bear on things
that we want to, and then go in and discuss
in more detail in the future, both at this
presentation tonight and subsequent
presentations.

Pima Cﬂlllitv Regional Wastewater Reclamation Departmenl{::'.‘/

~ + Eleven
Wastewater
Reclamation
Facilities
+ Three
metropolitan
and eight
sub-regional
+ 3400+ miles of
sewer pipe
+ 64.8 million
gallons per day
(MGD) of treated
‘wastewater

. Regional

Sewer Service | |

Area

@ Metropolitan
Wastewater
Raclamation
Facilities
(WRF)

@ Sub-Regional
WRFs

. /| = 30dry tons per
day of hiosalids to
be applied to
agricultural lands

normal standards across the U.S. Here’s the MGD figure again. We do almost 65
million gallons a day of treated wastewater, and we produce 30 dry tons per day of
biosolids which are applied to agricultural fields.

» Designated
Management

Reclamation
Facilities

(WRF) Agency (DMA)

® Sub-Regional | | |+ 1979 City/County

WRFs Intergovernmental
Agreement

= Arizona Revised
Statule 11-264

" Authorizations come from the Clean Water

Act which allows the State of Arizona and
the Pima Association of Governments to do
what’s called "208 planning" in which we're
the designated management agency for all of
Pima County, except within the town limits
of Sahuarita. Then, again, the ‘79
City/County Intergovernmental Agreement
gave us by contract the idea that we can serve
all within the City limit. We have individual
IGAs with South Tucson, Marana, Oro
Valley, and throughout the - the area.

Arizona Revised Statutes were specifically established to allow a County to provide
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sewage service. Most sewage service in Arizona is provided by municipalities and
private corporations.

Homes and Apartments Here’s how it works: If you go back to our
Gy iy ] little house that we had before, coming out of
the house you have the plumbing fixtures
inside going to what we call a "House
Connection Sewer," comes out here; that
HCS, fits to the line in the street, which is the
public sewer, and this is all done by gravity.
So, we're taking advantage of all the energy
that Chris and Tucson Water used to get the
water to the house, we reverse the process,
and use our system entirely by gravity. This
is a rough schematic. We have manholes on the sewer lines, wherever you want to turn
corners.

Connected to public sewer
with house connection sewer (HCS)

Skopping Carters Restaurants, The issue here we're illustrating is that while

homes and apartments, the majority of you
can go directly into the Conveyance System.
If you're a shopping center or restaurant,
industrial or commercial, you don’t; you
come down and we look at your precise
discharge through our industrial
pretreatment program. So, you may be
required to upgrade or improve the quality
- of your discharge; you'll get your own
TR discharge permit to have compliance testing
and inspections. We have one of the most vigorous programs in the country where we
even allocate to restaurants what they have to do in the way of grease traps, because it’s
very important to keep toxics and other substances out of the system on a preemptive
basis, and that makes the whole system work better and makes the treatment plants
more able to meet their discharge permits.

Homes and Apartments

170 L L A _ .
" mewepemtan . Lhe flow by gravity in the Tucson area is to

ConvevanceSystem || the northwest, and so what we have here, in
_;;e_l;;%m :5 addition to those individual sewer lines in
el streets, is a whole system of interceptors,
PR . which are our version of highways, and these
are all going to the Roger Road and Ina Road
Plants. We have a very large operations
division that runs these. We do about $5-6

million a year of repair and rehabilitation.

"'Repair al o
/ Reh‘abﬂ,is:alt‘l%n J

" Odor Control .
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We have odor control, chemical dosing in and throughout the system, and that very
important feature of roach control to keep them out of your sinks and bathrooms.

SEEMICEYLTICALION)

1S0 9001 Igmﬁ = In Compliance with

1SO 14001 gIOVE || | _rwsoor | OHSAS 18001:1999
'CERTIFIEDnM ST SAFETY

ization (ISO) and
Oocupational Heallh and Safely Assessment Series (OHSAS)
Certification
- Simultaneous certification in ISO 9001, 150 14001, and OHSAS 18001
In February 2008

= First agency inthe U.S. to recelve all three at the same time

Our Conveyance System has been ISO
certified most recently. We're very pleased
with this in terms of our processes and
procedures for operating the Conveyance
System being certified both from a standards
point of view and a health and safety point of
view, and we're the first agency in the U.S. to
get all these certifications simultaneously,
because if you're running 3,400 miles of pipes
and multiple chemical dosing stations, it’s
very important that everything be

standardized. In our procedures, it’s just like painting the Golden Gate Bridge, we start
at one end and we go to the other end - and we start back again. So, it’s a continuous
maintenance program; a continuous improvement program.

Regional
Wastewater
System —
Treatment

] service acca

TInaRoad WRF
Servica Area—
190 54, miles

in 2007:
64.8 million
gallons per day

D ann—R oad WRF
oe Area—
"7‘?‘.(] miles

@ Metropolitn | """""tﬂ

Wastewater |
Reclamation Facilities 5 . il W/
@ Sibritegional ! s
Wastewater 1 e
Reclamation Facilities i

20 dry tons
per day

dypical]
J’r:.J_uJau' :J.r,.a..,-,us

Screening,
Grit Removal

Primary Clarification Solids
(Remaves suspendad solids)
Bacterial Processing . -~ Methane
Activated Siudge 1
Biologicel Nutriit )h 4
Removal /Activated S h—
WWE;I wwa e Dlgesuon of - .t
SR Sollds T
= = ' Agrlcullural
A Land Use
T Secondary Sulud:
% fmd Clarification
£ - (setthir I]l“u-(lpra)
H Dlslnfechan Jr— ! u
E {Chemical or
5 ultraviolet light) Haiea Discharge/

Riparian

land, as I mentioned before.

Volume 3

Effluent produced

produced in 2007:

For the treatment portions we have here the
service area, you can see the lines that
differentiate the Ina Road system; what goes
from the north and from the east to Ina Road,
and from the south and the east to Roger
Road. So that’s how the metropolitan area is
divided up with flows coming to Randolph
Park from the southern part of this system.
Again, we're looking at the products that we
produce and we're regulated on which is our
65 million gallons of effluent and our 30 dry

A real quick entry into the treatment process
starts out with physical issues, screening, grit
removal, clarifiers that remove suspended
solvents. Then the bacteria take over and we
unleash the bugs on the solids through a
variety of different processes. When the
bacteria settle out, these solids, plus the
solids from primary clarification are treated
through a process called "digestion," which
creates methane gas, which we use to run our
engines, and the solids go out to agricultural
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Then the liquids come down through disinfection, chemical or ultraviolet, and go
out to the reuse system, or our discharge and riparian area in the Santa Cruz. So, this is

a brief sketch; we’ll be coming back to this
Avra Valley WRE

Capacity: 2,2 MGD —— ' later. In one of our sessions we’ll be talking

Latest I ts: 2 : o .
ol P~ about our entire system from start to finish and

{underway} —

$54.3 million e talk about some of the alternative processes

a2 Nep 5 and how these are actualized at each plant.
Effluent Quality: Class B+ A i

Here’s a quick tour of some of the plants. You
may not know what exists out in Avra Valley,
which is RS

a Very Capacity: 1.3 MGD
Latest Improvements:

rapidly 0.3 to 1.3 MGD

Expansion — $9.3 million

growin Effluent: 0.204 MGD
Effluent Quality: Class B+

g area. We have this right now, percolation
ponds, capacity of 2.2 MGD, and we're moving
that to a 4.0 MGD mechanical facility with these
kinds of features, which are specially engineered
to be attractive to bird watchers, wildlife
watchers. So, we're looking to make this a park
area in conjunction with the Black Wash
rehabilitation that Flood Control is doing. So,

we’re now looking at just how can we take Roger Road WRF
sewer treatment systems and make them into a | capacity: 4.0 Mep
. T Latest Improvements:
community asset, as well as providing the Odor control and process
. . . . . upgrades — $20 million
sanitation that is our basic requirement. Effluent: 33.70 MGD

The effluent quality here is B+, which is | SfuertQuliy: Cess®
one of the higher qualities; B means it would ==
be suitable for use on fenced golf courses, for
example.

InaRoad WRF

Capacity: 37.5 MGD Y gk
Latest Improvements: : | i At
25.0 to 37.5 MGD ) Corona

Expansion — $92 million
Effluent: 24.87 MGD s . de
Effluent Quality: Class B A

Tucson, in the far southeast part of town, again,
we have a much smaller plant, but it’s still 1.3
MGD, which could carry up to 12-15,000 people.
This has been recently done at about a $10
million cost.

So, one of the things we care most
about is exactly where we locate our plants
because, once we start building, then we use that
site to add to the plant, to expand the plant and upgrade the processes. These are
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‘ Capacity: 4.1 MGD

Latest Improvements:
2.1te 4.1 MGD
| Expansion — $17.9 million

Effluent: 1.78 MGD
Effluent Quality: Class B+

decisions involving tens of millions of dollars,
and we work very hard to get them right.

We've got the Green Valley Treatment Plant
here; again, we're picking that up from a 2 MGD

to a 4 MGD plant, and we spent $18 million over
the last four or five years doing that, and the
effluent is utilized entirely by the adjacent Quail
& A/ Creek Golf Course. First we put in recharge

! basins; then it goes over to the golf course. So,
all that effluent replaces groundwater that
would otherwise be used to irrigate the golf

course.

Coming back to our major plants - and now I can talk a little about the future - we’ve
got 37.5 MGD at our Ina Road Plant. But, what we’re basically going to do with our
Regional Optimization Master Plan is not only to bring the effluent from Class B to
Class A+, which is denitrified and suitable for use anywhere, and expand it to 50 MGD,
but we're basically going to renovate every single process in the existing plant and
bring them all into line in the same kind of treatment producing a very high quality of
water, and that will serve that whole northwest and northeast side of town.

At the Roger Road Plant, what we're going to do is something quite different;
right now it's 41 MGD. We've spent at least $5-8 million over the last two years making
a conscious effort to improve the odors. This plant was built, as you saw in the history
section, in the ‘50s, and that technology is still being used. So, we're taking things that
already have gone way past their useful life, and that’s why the odor’s just so hard to
control. But, we didn’t want to wait for the ROMP Program, we wanted to move on the
odors now, and we used odor testing and sampling at the plant boundaries and there’s
been a substantial decrease in our testing instrument readings and local complaints. So,
we’re basically going to pick up the Roger Road facility and move it north of the
existing facility, and completely rebuild it and demolish, ultimately, the existing facility.

”" Capacity: 3.0 MGD

Latest Improvements:
Conversion of 1.0 MGD
| activated sludge plant to
3.0 MGD membrane

Right as you look over your left shoulder is
what Chris referred to as the very first
irrigation reclamation plant in Arizona, the

Araton plant - | L 3 % Randolph Park plant, which provides all the
Effluent: 2.3 MGD -3 effluent to water the plants; it’s a very, very
e ey e : i N small footprint; this is an example of their

pump roomy; it cost $40 million and is

odorless and silent, and people don’t even
ek know it’s here. So, that’s the example of

3 what you can do in a small footprint for

something that is on a golf course.

Roger Road WRF
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So, we’ve now given you a tour through the
water system, the reclaim system, and the
wastewater system,...

and we’d like you to have these take-away
points: All these systems are shaped by the
history, the geography, and the climate.
They’re complex systems and they depend
on a lot of technology and energy; we'll be
getting into this in our future discussions.
They’re expensive and we’ll be talking about

. th
finances on August 13". We have a Key Elements of Local Water and Wastewater Systems
whole session on utll.lty finance. . ShipeH BTSSR eo Ty

We have quality and quantity and climate

. 7 . - -
issues. Harlan’s going to talk about ‘ B Complav SystemE aEREnEARE BN
some of the quality issues for J cdiulugyandauayy
wastewater next. Larry will be talkmg = Expensive to build, operate,

and maintain

about the CAP, which involves the
quantity issues; and Harlan will talk a
lot about the regulatory framework for ——
both water and wastewater. i;.‘;;; Complex regulatory framework

S
_ Quantity and quality issues

So, we appreciate your attention and if you have any questions, we can take
them, or we can just go straight to Harlan -- Jim, however you want to go.

CHAIRMAN JIM BARRY: Sean?

MEMBER SEAN SULLIVAN: How
many - how many mechanisms do you utilize
ekl pe ke Stk for the expansion on this? What - how many

7 Planmning Study mechanisms do you use for the expansion of
wastewater treatment plants?
. MR. CURLEY: Okay. There’s two
Questions major -

CHAIRMAN JIM BARRY: Answer
into the mic.

MR. CURLEY: Thank you. We get
two major forms of revenue: One is from
connection fees that are paid by developments and individuals who connect to the
system; and the other is by user fees. We pay for the debt service for the growth
projects entirely from the connection fees; those are paid all by the new users. So,
they’re all bonded and that produces debt service and the connection fees pay off the
debt service.
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MEMBER SEAN SULLIVAN: And the - but, the bonds are reliant on voter
approval; is that correct?

MR. CURLEY: That’s correct.

CHAIRMAN JIM BARRY: Marcelino?

MEMBER MARCELINO FLORES: Mr. Chair, I have a question that might be
more appropriate for follow-up later on, but it was mentioned by Ed there the flood -
flood waters or flood control projects, and I don’t know that it’s - it’s on - on our radar,
in terms of how significant that amount of water is, and - and what projects may be - are
pending in that area. So, just kind of, you know, where - where is the flood control or
flood play into the water system that we just saw, the water cycle?

CHAIRMAN JIM BARRY: We'll respond to that at a later time.

MR. CURLEY: Yes, I think so, because we’ll have a whole section talking about
the system.

CHAIRMAN JIM BARRY: John?

CHAIRMAN JOHN CARLSON: The ownership of the wastewater with the City
of Tucson, a lot of the stuff you treat is not coming from the City of Tucson anymore.
What - what are the legal ramifications? What thought has been given of who’s going
to control or can the control partially change or the outlying have any say in it? And -
go ahead.

Mr. Curley: Yeah, I appreciate - John, that’s a good follow-up question - but, it’s
a little more complex and I think we’d rather lay that out for you - it’s - it’s a three or
four-page answer rather than a sentence or two.

MEMBER JOHN CARLSON: I-1I- okay -I-Iagree, but I'm going to - you going
to promise to get it; right?

MR. CURLEY: Yes, sir.

MEMBER JOHN CARLSON: Yeah, and - you know I brought this up in our
Committee and that is: Look at the water coming all the way from new Tucson and
way out there in Vail going clear down to Roger Road and Ina Road, and then you're
going to pump it clear back up there and you talked about the costs and everything,
then you show us you got a little one here that takes care of this complex here. I had
asked the question, and supposedly you all looked into it, but I can’t believe the answer
that we ought to not have interim treatment plants somewhere up the - the thing so you
don’t have to carry it so far and then pump it up so high again. Is there any thought to
re-examine that since you got proof right here of something that does work?

MR. CURLEY: It's a yes, and it’s a chicken and the egg. We have to get so much
development in the area to be able to start investing, and we’re actively looking now at
treatment plants in that whole southlands area and on the far east side, so we're aware
of that. But, there’s a balance, you know, the cheapest treatment plant you could build
is $10 million.

MEMBER JOHN CARLSON: Yeah.

MR. CURLEY: So, we really take our time before we commit.

MEMBER JOHN CARLSON: But, you are - got it as an open question and you
will examine it as we go along and -

Volume 3 June 11, 2008 Transcript 23



MR. CURLEY: Yes, sir.

MEMBER JOHN CARLSON: Okay. I won't -

MR. CURLEY: Yeah.

MEMBER JOHN CARLSON: - be here, but that’s all right.

CHAIRMAN JIM BARRY: Let me ask a quick question. What's the - the extent
of overlap between the two service areas? If you - if you overlay the - your sewer
service area and the Tucson Water service area would they be pretty much coextensive?

MR. CURLEY: Correct, if you look at what's being served now. Our mandate is
to serve all of Pima County no matter whether it’s in our jurisdiction or not. And so we
have an overlay right now because most of metropolitan Tucson is Oro Valley, Tucson,
Marana, et cetera. So, there is an overlay at this point, but that’s in terms of actuality.
Our mandate is far larger than the City’s.

CHAIRMAN JIM BARRY: No, [ understand. But - but, just the sewer area that
we got on there in green looked a lot like the Tucson Water service area that the - I just -

MR. CURLEY: Right. They're close; if you take out the Marana facilities and the
Oro Valley facilities, the metro where they don’t serve, then they overlap.

CHAIRMAN JIM BARRY: Thank you. Quickly: What percentage of the
residential properties and the nonresidential properties in Pima County are served by
Tucson Water in the service area for wastewater?

MR. CURLEY: We’d have to check that; that figure has been developed, but 1
don’t have it on the top of my head. We can give that to you.

MEMBER TINA LEE: I have a quick question.

CHAIRMAN JIM BARRY: Okay. Tina?

MEMBER TINA LEE: Ed, could you clarify the 65 million gallons per day? Is
that raw sewage or that’s effluent that’s produced after treatment?

MR. CURLEY: Okay. That is wastewater which has been treated which then is
called "effluent."

MEMBER TINA LEE: Okay.

MR. CURLEY: So, that goes both into the reclaim system and is recharged -
discharged into the river.

MEMBER TINA LEE: Thank you.

CHAIRMAN JIM BARRY: All right. The next thing is the History, Harlan and
Chris.

MR. CURLEY: Well, actually, we flipped that because we did History first.
Sorry, Jim. So, the next one is actually Harlan doing the Regulatory for Water and
Wastewater.

And if I can give Harlan a little bit of an introduction. He’s worked both for the
Arizona Attorney General’s Office with environmental programs, and then over at EPA
and then at Pima County. So, Harlan has a lot of experience, and some people think he
wrote all these regulations.

MEMBER JOHN CARLSON: And what's the subject of his talk; what's it titled?

CHAIRMAN JIM BARRY: Regulations.

MEMBER JOHNSON CARLSON: Okay.
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DEVELOPMENT AND REGULATORY FRAMEWORK
PRESENTATION BY HARLAN AGNEW,
DEPUTY COUNTY ATTORNEY
PIMA COUNTY ATTORNEY’S OFFICE

MR. AGNEW: I'm going to be covering
Regulatory Framework for Water  Regulatory Framework. I have to really
and Wastewater Systems 2 nk Ed Curley and his Staff for putting
Comitas,Wate Tnfosructre, together this Power Point presentation for

Supply and Planning Study
Gttt me; they took a presentation that usually

, p;:f'é::'i;:ﬂﬁtz:fﬁnékm takes 80 hours in two weeks and summarized
it in a ten-minute presentation. So,

hopefully, this is going to be a real Reader’s

@ Digest condensed version, and I really

appreciate their help.

I wanna create two messages in my
presentation. Number one, I want you to go away with the concept that the Regulatory
Program for Water and Wastewater is very complex and changing every year,
practically every month; and, secondly, that these changes are making the quality of the
water as provided to you, and protection of public health and protection of the
environment to an ever increasing better level. So, things are improving and it’ s a very
complex Regulatory Program.

There’s a regulatory hierarchy that we're
USS. Cangress dealing with. The U.S. Congress adopts
Enacts legislation . . .
v federal legislation for environmental
LS. Environmental Profection Agency (EPA) protection; that then mandates the
Dewvelops regulations . .
v Environmental Protection Agency to develop
I those programs, technically with regulations,
v and then they delegate these programs down
B e A to the states to implement and adopt their

v own laws and regulations, and their own

R e o Weewster improvement for the program to apply to the
R e local environment.

The state then issues permits and does enforcement making sure there’s compliance by
the local entities that would be in this - our case, Tucson Water and Pima County
Regional Reclamation Department. The - this is then implemented by treatment, by
testing, and by the industrial pretreatment program.
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Quick Thumbnail/(_)verview of Federal and State A qUiCk thumbnail sketch of some of the
S environmental statutes that apply. The
Drinking Water Program is basically
regulated by the Safe Drinking Water Act;
that’s a program of standards and
enforcement and monitoring. The
wastewater is regulated by the Clean Water
Act, which has been delegated in 2002 to the

Plant Emissions and
Hazardous Waste

- Safe Drinking + Clenn Water Act * Resourcs - Clean A Act (CAR)
= (@©WA)  Conservation &
(SDWA) + azpollutant ragory At
Discharge
Elimination
System (AZPDES)

s r— Rasporss, ) )
D e Arizona Department of Environment
wemay Quality, who - which issues what's called an
— "AZPDES Permit," an Arizona Pollutant

Discharge Elimination System Permit that sets the standards for wastewater.

They also, under Babbitt, developed a program called the "Aquifer
Protection Permit," or the "Aquifer Protection Regulatory Program," because Arizona
was primarily regulated - or primarily using groundwater. They wanted to create an
additional protection program for groundwater that paralleled the Clean Water Act.
Most states don’t have an Aquifer Protection Permit Program; we’re unique in Arizona.
And then Arizona went a step further - further, only three or four states have reuse
regulatory programs like Arizona - and so we have a comprehensive program because
the importance and necessity of protecting our - our water.

The Biosolids Program is another program that results in the protection of
groundwater. We generate three products at a wastewater treatment plant: We
generate water; we generate biosolids; and we generate methane for energy production.
The Resource Conservation Recovery Act adopted in - adopted in ‘76, in conjunction
with the Clean Water Act, regulates the use of biosolids so that when they’re applied to
soils they don’t contaminate groundwater.

We also have other ancillary regulatory programs: The Clean Air Act, the Water
Quality Assurance Revolving Fund, which is, basically, protection of your groundwater
and your drinking water supply, the Comprehensive Environmental Response
Compensation Liability Act, which I had the privilege of helping develop in - in
E antards for Protection of Washington, D.C. when I was with the

Surface Water National Hazardous Waste Task Force with
;:::;g‘;ﬂ:*‘;;:seﬁa EPA, and that protects, again, the
3. standard adopted by Rule  groundwater so that it can be reused safely,
. W and the Emergency Planning and
_T Arizona Pollutant Discharge . . . .
Elimination System (azppes)  Community Right to Know Act, which is a
A result of the Bhopal incident and protects
the public from hazardous waste -
hazardous material storage.

Moving along now to looking at each one of
these programs in a little bit more detail.
We have standards for the protection of surface water out of the Clean Water Act. The
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State of Arizona goes out and first says, okay, "What are we going to use our surface
waters for?" They designate the uses. Santa Cruz is an effluent-dependent
water, which is an aquatic and wildlife use, and a partial body contact standard which,
in case you fall in the Santa Cruz, you're not going to get sick, and agricultural livestock
water and agricultural use. Those designated uses then have standards applied - or
developed based on data that is called "criteria documents." Our Water Quality
Standards Research Project helped support the
Environmental Protection Agency in developing
those criteria.

- A little aside with regard to toxicology. All
i - et of these environmental standards look at the
Compliance Monitoring release of substances into the environment, or how

. they are going to be used. The water quality
criteria developed by the Environmental
Protection Agency takes a look at a pollutant or
chemical, they look at the concentration of that
chemical in the environment and how - how it is -
how long it is released into the environment and
what species might be exposed to that chemical. Under the Safe Drinking Water Act,
we’d be looking at people; under the Clean Water Act, we're looking at species, aquatic
species; that database is used with the
designated beneficial use to come up with a

Groundwater
\‘5—_ stamdardsarebaeaonmme ~ standard adopted by rule by the Arizona
- 2| becaue the mmam meis  Department of Environmental Quality.

e e They’ve just gone through an update of
that standard called "the tri-annual review."

4 Aquifer Protg.ct!on_ (APP)
\ Rech: Limlia Every year - every three years, they look at the
' data that’s developed and adjust those

»
l ',l _ standards to be more protective of the
environment and public health. Those

standards are then - result in effluent limits

Standards for Protection
of Drinking Water

Maximum Contaminant Levels

Standards for Protection of

W’

that are put into our discharge permits called

Standards for Protection of " o
Reuse Water the AZPDES Permlt.

Disinfection Standards . . .
Nitrogen Standards The Safe Drinking Water Act works in -

v basically the same way; toxicologies apply to
ReuerFernitLmis contaminant levels of pollutants that are
el adopted as standards by EPA and then
= adopted by the State of Arizona. The

« Class A+, Class A
+ Meets drinking water standards for nitrogen

; Landscalpe and food crop irrigation, golf courses Arizona Department Of Environmental
* Class B+, Class B . .
e sottcoursesienceqy | QUAL1LY then requires Tucson Water, and
« Class C .
& Hsigetion et kit s vk faci g other water providers, to sample on a regular

animals

basis and determine compliance with those
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standards to protect public health. They also require reporting if there’s any - any
exceedances of those standards so that you can be warned if there is a problem. We're
very fortunate here in Tucson that we’ve - we’ve not had drinking water problems that
had to be reported and - with, you know, emergency procedures to be implemented to
protect the public health, because the water’s safe.

Standards for protection of groundwater are also implemented; these standards are in
the Aquifer Protection Permit Program; and, again, you're looking at, basically,
drinking water standards that the treatment plant has to meet when it discharges so
that it doesn’t create a contaminant level in the groundwater; the groundwater stays
safe. We receive a permit in the Aquifer Protection Permit Program that tells us what
those limits have to be out of the pipe going into the Santa Cruz River to protect your
drinking water resource.

There’s also an importance to the Aquifer Protection Permit Program because, in that
permit program, we assure that water that comes from the treatment plant that is used
in the reuse program, which is the next program, will be safe for toxics and other
chemicals so that we can reuse it safely.

So, when you get a reuse permit, the reuse regulations basically look at two
factors: They look at disinfection standards, so it’s safe - it's not going to be
disease-causing - and nitrogen standards to protect the groundwater from nitrogen
contamination. We then can use different classes of water, depending on their
classification of nitrogen for landscape irrigation. And Class A+, there’s multiple uses
and free uses of that; Class B water, you may have to have - and when you do landscape
irrigation - you may have to have an application rate to keep it from having
groundwater contamination; and then Class C water is your lowest level; that Class C
water, as far as Pima County’s concerned, is being phased out.

Pima County effluent is some of the best
effluent in the United States for a couple of
reasons: Number one, when you discharge
to the Pacific Ocean, or to a flowing river,
you get a dilution factor in your standards.
Here, we have to meet all limits and all

% quality standards at the end of the pipe when
~ it’s being released. So, we end up with the

‘u! Pima County Effluent

| m» Pima County discharges into dry riverbeds

" T IEh rivet waber most stringent standards in the nation.
+ Direct discharge to surface and groundwater
« Tertiary treatment (most of U.S. is secondary) Addltlonally’ most parts Of the

_____ R iy o e el k] country don’t have nitrogen as a standard

but, because of the Aquifer Protection Permit Program, and best available control
technology as a technology baseline, we are now treating for nitrogen, so you have
high-quality water. Additionally, it’s a self-enforcement program, so we have to report
on ourselves if there’s a - there’s a problem.
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Certification Statement — Every report that wastewater issues - and
oy this is Mike Gritzuk - and we don’t want to
see him like that. Mike Gritzuk is the
Director of our Wastewater Program. He has
to certify on each one of the reports that are
sent in that he has a system in place to assure
compliance with these standards, and if - if
there is a violation we’re subject to $25,000
per day per violation, and he could face up to
six year - six months to two years in prison if

. prosecuted by the State regulatory agencies;
if prosecuted by the federal government, these fines and penalties and - and - and
duration in prison is much longer.

Penalties under state
regulatory statutes
may include fines up to
$25,000 per day per
violation, and
imprisonment from six
months up to two years

Pima County Regulatory Structure Pima County has a system in place to assure
70+ employees dedicated to regulatory compliance Compliance. We have 70 employees jU.St

Compliance and Regulatory Affairs Office dedicated to regulatory compliance. We
' == [ have state-certified labs. Pima County

- RCip . performs over 15,000 analytical lab tests per
g ooy e i year. The industrial pretreatment program

laboratories Pretreatment . PCRWRD
P . . . .
R ol pmnrii g with inspectors assures that industrial
analytical lal 8 B operate under . .
st pr yeor =% ety 38 distinct discharges are cleaned up so that it’s safe to
+ Inspections permits

go into our wastewater treatment plants and

it's safe to go out into the Santa Cruz or use

Investigation of vandalism that causes sanitary sewer

i . the reuse program.

We also have an extensive permitting program. We have 38 distinct
permits, regulatory permits, for our - our Roger Road and Ina Road Treatment Plants to
assure environmental compliance. We are also the only State-regulated wastewater
entity who has their own criminal investigation law enforcement officer; this - this
gentleman is particularly been involved in vandalism. About a third of all sewer

system overflows, which is a serious public 2
y / P Record of Regulatory Compliance —

health matter, are caused by vandalism. Wastewater Reclamation Facilities
A wowi Peale
/\\ PerFoE mﬂx]c Gold APE{%E’R%%E]% Silver
Facilities that consistently meet Facilities that have had five or
all National Peollutant Discharge fewer National Pollutant
Elimination System (NPDES) Discharge Elimination System
permit limits during a calendar (NPDES) permit violations
year during a calendar year
» Randolph Park WRF (s > Roger Road WRF
{1507, 1520, 1991, 1952, 1855, 4565, 2000,
* Roger Road WRF .35, 2001, 2005, 208
> Avra Valley WRF oo, sy » Ina Road WRF

{1590, 1551, 1954, 1556, 1959, 2001, 2003,
» Green Valley WRF (zos. 2006 )

» Marana WRF a2, oz
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Tucson Water Regulatory Structure Tucson Water also has an extensive
R s n wtar iy comphance regulatory safety program. They have 40
Sampling and Analysis of Water Quality employees dedicated to water quahty
0N | lmg T compliance. They have 212 year - -12 wells
§ ey and 266 distribution points that are
monitored. They have 4,229
compliance-related samples collected in 2007,

1
p X LA

T T and 19,000 regulated contaminated -

e e s contaminants reported to ADQ in “07.
Extensive comprehensive safety program for
your public health.

Pima County has had a great success rate with regulatory compliance. We’ve received
all these gold awards from EPA and the National Association of Clean Water agencies
in these years. We had no violations at these treatment plants of the standards we had
to meet. In the - in the silver award program, we’ve had five or less exceedances of any
of these regulatory parameters at these treatment plants; very successful program.

Future Planning and Capital Improvements —  Future Planning and Capital Improvements
Regulatory Drivers

: and Regulatory Drivers. Regulations are
Regional Optimization =0 driving higher and higher qualities; they're
Master Plan (ROMP): - = i = ’ :

$1+ billion over 15 years | = .~ complex and they’re getting tougher all the

e & time, but they mean better quality water for
the community to reuse. The best available
technology for current regulations is adopted

for all treatment plant expansions. We are

m» Best Available Technology for current reulations is adopted for involved in the Biosolids Partnership group
all treatment plant expansions and upgrades

= Biosolids Partnership brings latest biosolids research and best Of munlClpalltles flndlng better and safer
practices

B Continuing challenges — ROMP, pharmaceuticals and EDCs . Ways to use our biosolids for - in a beneficial

fashion, and we are continuing to focus on challenges of the Regional Optimization
Management Plan, pharmaceuticals and endocrine disruptors. We're looking at higher
— and higher levels of treatment.
: g% & This Regional Optimization
- g Master Plan expansion of Ina Road and the
[} complete, rather green field development of
: the - of the Roger Road Treatment Plant and
expansion of the Ina Road Treatment Plant is
looking at $1 billion over the next 15 years.

Questions

CHAIRMAN JIM BARRY: Now, what
does "EDC" mean?

MR. AGNEW: That’s endocrine
disruptors, contaminants, those - those are . . .
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different hormones or other chemicals that can affect your endocrine systems.

UNIDENTIFIED COMMITTEE MEMBER: Just ventilate.

MR. AGNEW: Pardon?

UNIDENTIFIED COMMITTEE MEMBER: Just ventilate.

MR. AGNEW: Yes. Any - any questions?

CHAIRMAN JIM BARRY: Bruce?

MEMBER BRUCE GUNGLE: At - at this time, can you effectively remove all of
the known pharmaceutical and endocrine disruptors that are coming out of the pipe?

MR. AGNEW: Well, the Environmental Protection Agency has not yet
established what the safe standards are for that. Their assumption, at this time, is that
those standards will not be more stringent than what we’re currently discharging;
however, the Regional Optimization Management Plan will create an even greater
reduction of those discharges using the technologies that are being selected.

CHAIRMAN JIM BARRY: John?

MEMBER JOHN CARLSON: That first slide where you had all those acronyms,
some four letters, some 17 letters, are those all federal acts?

MR. AGNEW: Yes -

MEMBER JOHN CARLSON: And you make -

MR. AGNEW: - except for the Aquifer Protection Permit Program, which is a
State program.

MEMBER JOHN CARLSON: But, you make no mention of the State regulatory
items that we have, like the AMA, and stuff like that; right?

MR. AGNEW: Well, they're delegated down. The Clean Water Act is delegated
to the State of Arizona; they're implementing it in their AZPDES Permit Program. So,
we are regulated, basically, by the State of Arizona, Arizona Department of
Environmental Quality; however, the Environmental Protection Agency has an
overview role. If - if ADEQ doesn’t effectively regulate for the Clean Water Act and the
Safe Drinking Water Act, they will over-file and regulate directly for dischargers.

CHAIRMAN JIM BARRY: Anyone here? Marcelino?

MEMBER MARCELINO FLORES: This probably would be a more detailed
answer to the question, but within the hierarchy - the - the Acts, the Clean Water, Safe
Drinking Water Act, would - kind of a brief question: Where is recharge governed?
And then the - the larger: What is the role of the Court system and how does that affect
then the operation of wastewater and water systems?

MR. AGNEW: Well, when you look at recharge, look first at - in Arizona - at the
Safe Drinking Water Act and the Aquifer Protection Permit Program, because you're
protecting a drinking water source. So, the hierarchy, or the priority for standards
comes out of the Safe Drinking Water Act and the Aquifer Protection Permit Program.

The role of the Courts? Well, they interpret law and the - the Courts don’t make
law, they merely enforce the law. So, you'll find that 99% of all environmental
regulatory enforcement is done administratively by the regulatory agencies, and the
Courts don’t usually get called upon to get involved in the enforcement aspects of it.

CHAIRMAN JIM BARRY: Well, listen, I think I had some - Rob and then Dan.
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MEMBER ROB KULAKOFSKY: You mentioned that Tucson Water has
consistently had a clean record as far as contaminants. Well, what about the TCE
problem we had recently, and - and we're still cleaning that up; it’s one of the largest
Super Fund sites in the country . . .

MR. AVERY: CanI- canIanswer? When you talk about "recently," are you
talking about the Scottsdale incident of last summer, or are you talking about Tucson’s
history in the mid-"80s?

MEMBER ROB KULAKOEFSKY: The mid-‘80s, yeah. We're still cleaning it up;
that’s why I'm saying -

MR. AVERY: Yeah, the -

MEMBER ROB KULAKOEFSKY: - it’s still ongoing.

MR. AVERY: - the - the responsible parties for the TCE contamination in the area
generally located near the Tucson Airport have contracted with Tucson Water run the
Tucson Airport Remediation Project, or TARP, which is located approximately north of
the Irvington and I-19 Interchange, and Tucson Water successfully operated that plant
since its - since its inception with no exceedance of any of the maximum contaminant
levels that are set by the (inaudible), which are even lower than the federal standards,
even through the process itself, much less discharged into waters that - that would head
to customers. So, we consider that program a success; it allows us to remediate water
that would otherwise go unused; it allows - the pumping that we do helps control the
contaminant plume.

We also have an extensive set of infrastructure in place to try to control a similar
plume of contamination migrating from the Broadway landfills kind of on the area of -
where Speedway intersects the Pantano Wash. And, again, you know, we're moving
forward to try to ensure that any contamination that’s caused by bad waste disposal
practices of the past don’t impact our future and that we retain as much flexibility as we
can to use our aquifer in cases of severe shortage or droughts on the Colorado River.

CHAIRMAN JIM BARRY: It might be useful to get some written documentation
to go through. I think that’s a very good point.

MR. AVERY: Yeah, we're going to go through an extensive water quality
discussion and water quantity discussion at the next session and we’ll discuss that.

MEMBER ROB KULAKOFSKY: And I'm -

CHAIRMAN JIM BARRY: Oh -

MEMBER ROB KULAKOEFSKY: - just in - in the future if you could bring us the
information. What percentage of our groundwater that we're using now, and also
projected in the future, would be coming from wells that have to be treated for -

MR. AVERY: I-1Ican show how - the schedule for TARP as it goes forward.

MEMBER ROB KULAKOEFSKY: Okay. Thanks.

MR. AVERY: Thank you.

CHAIRMAN JIM BARRY: Dan Sullivan.

MEMBER DAN SULLIVAN: I would assume at some point you'll get into the
regulatory framework required for the permitting process -

MR. AGNEW: If you'd like.
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MEMBER DAN SULLIVAN: - the 208 process; Marana, for instance, today was
on the receiving end of a Court decision which allowed it to get into the sewer business,
you know, where does an entity go next; that sort of thing?

MR. AGNEW: Yes, if you wanted more detail, you know, permitting process -

MEMBER DAN SULLIVAN: Yeah.

MR. AGNEW: - sure, but that is quite - that’s quite extensive detail on the
regulatory program. We'll be glad to.

CHAIRMAN JIM BARRY: Any other questions? I have a request. Council
Member Leal sent a letter, and I believe it was forwarded to (inaudible) asking about
certain other discharges that he wanted to ask, and I just want to make sure that we get
a written answer to his letter. Okay. Thank you. Any other questions?

“History of the Central Arizona Project”
Presentation by Larry Dozier
Deputy General Manager, Central Arizona Water Conservation District

I'm not going to talk a whole lot about the Colorado River issues but you can’t
talk about the CAP without talking about them some. I don’t have a PowerPoint
tonight. I'm going to try to give you a kind of a history of CAP, where we are today,
where we're going in the future. Broad brush it. Some of you may know the details. I
will try not to bore you too much in that but I'm going to try to level the playing field
give a general overview. And when I get done I want you to hopefully know what to
expect from your CAP contractor and CAP supply. And to talk about the CAP you have
to go back a little bit in history and understand the dream Arizona had to put its full
Colorado River entitlement to use and bring it into Central Arizona. I mean, everybody
along the river had their shot at it. But, to bring it into Central Arizona so that the
citizens in the center part of the state that had agriculture and wanted to grow could use
their water also.

To do that you needed some regulation on the Colorado River some reliable
stores to make that water reliable and of course that was the Boulder Canyon Project or
Hoover Dam. But the US wasn’t willing to build that until they had a compact among
the states that agreed to have what’s right to what water. The states the seven states that
are involved agreed to that compact almost, in 1922. Arizona refused to ratify it. Finally,
the U.S. had enough. 1929 the Boulder Canyon Project Act we'll go ahead and build
Hoover Dam. And with that now we have some control over the wildly fluctuating
Colorado River. And you can begin to make plans to put your water supply to use.
California could begin to build the all-American canal; Metropolitan Water District
began to build their canal over from the Colorado River into the southern coastal plains
area. And CAP could dream a little bit more about the Central Arizona Project. But
instead we argued about whether we got our fair share of the water. Did California get
too much? And, we carried those arguments on until about 1944 in which we then
ratified the compact, and signed the contract, but we still didn’t agree. So, in 1952 there
was a Supreme Court decree that settled again once and for all what rights Arizona had,
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what rights California had, what rights Nevada had for that matter and the priority of
those rights were. And in a few years, like 12 of the, we had a Supreme Court decree
that laid out that Arizona had a right to 2.8 mil Acre Feet and California did have a
right to 4.4 mil acre feet. And the priority of those rights was equal acre feet all that’s
what the compact was about. It was to reserve to each state the right to use some water
and not have to worry about the western first in time, first in right. Obviously,
California was going to use it first. So, it reserved to the other states and the upper basin
states a share of the Colorado River a share to develop when they got around to it. With
the Supreme Court then Arizona could pursue Congressional funding.

California said yes you've got your Supreme Court Decree and we will help you
get your act through Congress. And they did, with a few caveats, what they didn’t quite
win in the Supreme Court they managed to take back in the legislation and that was
junior priority. In order to get their support for authorization and subsequent funding
we had to agree that when shortages did come on the Colorado River, and they will and
we will talk about that later, that CAP would have to be junior to all of California’s
water rights. So, if we get in too severe of shortages, in theory, CAP could be reduced to
zero. Before then, we would start pro-rata sharing our more senior rights those that
have been developed along the river over the years with California. Now, when the
compact was signed they thought there was 17-18 million acre feet annual flow. They
split up 15 million acre feet; Mexico got 1.5 million acre feet. So, they promised 16
million acre feet thinking there was 18 million acre feet out there. And they found out
there was around 15 mil acre feet split between California and Arizona. So, we've
getting along for quite a few years on the fact that the upper basin is not using all of
their water supply. And, out of the 7.5 they’re entitled to they’ll probably never be able
to develop more than 6. They’re kind of entitled to what’s there acre feet they make
some ability to deliver the lower basin share at Lee’s Ferry just below the Glen Canyon
Dam. So, we’ve got it, but we’ve got junior priority. And we got started building then in
the early 1970’s. We got a little setback with the Carter years. He came in with a hit list
on water projects and he asked to have them all justified. That slowed down the Central
Arizona Project in the 1970-1978 timeframe. Then we got the Groundwater
Management Act that was also linked to the CAP. Then Governor Babbitt and Secretary
of the Interior Cecil Andrus struck a deal that if you're going to get Colorado River
water over here with federal assistance you should be managing your groundwater
better too. So, we got the Groundwater Management Act to go along with CAP and got
going in earnest about 1980 and around 1985 we were ready to deliver a little water.

In that later period, around 1980, we needed to finish up the water allocation
process. Who was going to get a share and how much of the CAP water? That was kind
of a Department of Water Resources effort to lead local associations of government
participants for the municipal, industrial and agriculture folks to come in and make a
case for how much water they needed? What did you expect your growth area to be?
What other sources do you have? How much was your share of groundwater? Did you
have Salt River water? And put all of those in a public process, decide what was
overlapping, and then allocate water, so many acre feet based on need. In the meantime,
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the federal government was trying to identify the need for the Indian tribes. And so all
of that information, and there were several allocations starting in the 1970’s every
secretary of the interior had one to three proposed allocations that went through a
process. Then, finally a final allocation was adopted in 1983. It had about 310,000 acre
feet going to the Indians and about 640,000 acre feet going to municipal and industrial
customers. The agriculture users then understood they were junior priority. They got a
percentage of what was left over with the understanding that they’d have a lot of water
in the early years before the cities and the Indians put their water to use but would have
less water in the later years and during shortages would be the first to suffer shortages.
So, we had that sort of public process run by the Department of Water Resources based
on some basis of need.

Then you got a contract with the CAP, or a subcontract, that said we will deliver
your water to you under these various terms and conditions. And, most of those
contracts were signed in the mid-1980’s. Not quite all of them. Some of them weren’t.
There was a little water left over to be reallocated. That process is being finished up
today. Essentially, where we are today then, all of the CAP water except a little of the
low priority water, what we call the non-Indian Ag priority water, there is a little bit of
that left to allocate in the 2010-2030 areas and it’s again a junior within a junior priority.
So, it’s essentially all out there contracted. The odds of getting more of the original
allocation are slim, but there may be little out there. So, now we’ve got a project by the
mid-1980’s that is built. They’ve got contracts in place. There’s good federal financing
coming along. They're designing and building the project, the Bureau of Reclamation is,
they’ll always hold title to it unless Congress decides otherwise. And you've got the
Central Arizona Water Conservation District; the local political subdivision of the state.
We're not a state agency. We're a little more like a municipal utility in that we have the,
we're a political subdivision, a municipal corporation in a sense under the laws of the
state. We have our own elected board of directors; 15 of them split with the numbers
and votes on population between the three-county area with one being from Pinal
County and four being from Pima County and 10 from Maricopa County. They serve 6-
year terms. We elect five new ones every two years. The four in Pima County and the
one in Pinal County are up this year. They serve without pay; mileage and meals is all
they get for their time and effort. And, it is a difficult and challenging job to understand
the complexity of the issues.

Meanwhile, CAP is over here. We're in the mode. We're repaying our loan to the
federal government. We're collecting our operations and maintenance costs. Our source
of fund then the annual operation and maintenance with a capital replacement fund in
it so we call it an OMNR are collected primarily through water rates with some
subsidies from our taxes. Our source of funds then is taxes which go to pay our debt
and to pay some of the rate subsidies for agriculture and recharge water. Capital
charges are what you pay on your annual contract allocation fee whether or not you use
the water. Of course, the water delivery charge is on the actual amount of water you
take. Finally, we have some power sales. For the project owned, about 24-1/2 percent of
the Navajo generating station, a coal-fired station at Page. We obviously use lots of
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energy; our share of that which will meet our peak needs in the months when we’re not
having peak needs we have quite a bit of energy left to sell. And that is sold through a
western area power administration marketing process. It does bring in considerable
funds to help pay off some bonds we floated and help pay off our debt. And by 2011 the
bonds will be paid off and we should have enough funds coming in to pay our total
annual debt service.

CAP gets reallocated to Indian settlements which affect our repayment. As I said,
a certain portion of the water was allocated to the Indian communities and Indian
tribes. We repay the reimbursable portion of that debt. But, for that portion of the
project costs that are allocated to supplying water to the Indians we don’t pay that debt;
that is a direct federal government Indian tribe relationship. The Indian tribes’ lands are
not part of our tax base; they do not pay any of the taxes. So, we don’t pay any of their
debt. Now, the more water the Indians get the less our debt is. We would rather have
the debt up and the water back but, that has been part of the gist of many of the Indian
settlements. Many of the tribes have legitimate claims to native water rights, Federal
Reserve water right claims to that. So, as they began to litigated those claims it began to
make sense to the local people that were involved in that litigation to give up some as
yet contracted for or unused CAP water to the Indians to either use or lease back to
raise money. And do that instead of taking probably the native waters the tribes were
making their claims against. Instead of taking those away from the people who were
using them give some CAP unused water there. CAP has been a piece of every major
Indian settlement that has come along. It has an impact on our repayment. We think
we’ve got that nailed down with the recent Arizona Water Resettlement Act that took
care of the Tohono O’odhams, the Gila River Indian community, and finished up some
of those. There are a few out there. But, in this process the water reserved for those
settlements has been reserved from the United States withheld from our ability to use it
and reduced our repayment obligation. So, we think that’s pretty well behind us.

So, we've been delivering water since about 1985. By 1993, the canal system was
through an operational all the way to Tucson. Tucson was experiencing its own issues
with CAP water at that time. The system was done and did deliver down here for a
while. The United States said okay, it's done. It's now time for you to start paying for it.
And, since that 1993-1994 time-frame we have been in a repayment mode. We’ve had
the operational and maintenance responsibilities transferred to us. We have to work
under the oversight of Reclamation. And we pay them a quarter of a million ($250,000)
or so to do that oversight for us. But, we operate pretty much independently from any
day-to-day input form Reclamation. We have been delivering about a million acre feet
since the mid-1990’s. We’ve been delivering about million and a half or more since 2001.
The nominal supply available to CAP is 2.8 million acre feet to Arizona about 1.3 of that
on the river. Of that all but 160,000 is higher priority water and the other 165,000 on the
river is shared CAP priority. And that leaves for us about a million and a half acre feet.
Frankly, we’ve been getting about 1.6 million acre feet for most years in the last six or
seven years. We're not delivering that to all of our long-term contractors. Our long-term
contractors probably with some relationship change with the agriculture people and
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that but, they’'re probably taking less than a million acre feet of it. Water is available for
long-term contractors but not being used by them is what we term as excess water. That
is what we sell on an annual basis with no promise of it being there next year. That goes
to sometimes golf courses, sometimes road contractors, and uses like that but, the
majority of it goes into the underground storage or recharge programs either purchased
directly by cities and water providers and others to do that for themselves. And that
which is not purchased directly by others is delivered to the Arizona Water Banking
Authority. The Arizona Water Banking Authority was created so it could use the
unused CAP water and make sure we could put it to use instead of leaving it on the
river for California or go to Mexico in flood events. We'll get it over here. We'll store it
underground. We know we’ve got the junior priority. We are eventually going to need
that water during shortage times. So, the Arizona Water Bank is the administrative
agency created to help us get that water over here. While we don’t need it for direct use
and will need it to firm up your CAP contract supplies in the future when there are
shortages. CAP is the operating arm of Arizona Water Banking. We do the operational
planning, the water accounting, we assist them with their financial accounting, we raise
an additional 4 cent tax to buy water to be stored underground. So, we are pretty much
integrated with their four person staff. We just become their operational arm and they
are the administrative arm. In addition to the role the Water Bank plays, I need to take a
half a step back and talk about agriculture because that is where our some of our
subsidized rate issues come in.

Agriculture thought they would use water when the cities didn’t need it and
would wean themselves off it and go back to groundwater when the cities” needs grew.
There was too much water for them and it was too expensive for them. They couldn’t
afford it at prices approaching $75, $80, today $90 for delivery. We struck a deal with
agriculture that if they gave up their long-term rights, albeit junior priority, and allow
those to be used some in Indian settlements and some to go to more cities in the future
we would help them out with some of the debt they had for building their systems and
would sell them a set amount of water and that starts at 400,000 acre feet for
incremental costs delivery, just pumping energy only cost, and would not charge them
any O&M (operations and maintenance) for a period extending to about 2030 with the
amount of water set aside declining by about 25 percent in 2017 and again in 2024 and
dwindling away in 2030. We need agriculture to help us get the water off the river. If
they quit using that 400,000 acre feet and the 200,000-300,000 they’re using in the
groundwater savings facilities, or another form of underground storage, we would not
be able to get our water off the river. It's cheaper to subsidize their price than to go
build a bunch more directory charged basins that in a few years you wouldn’t have any
water to put in. So, we've got kind of a balance between using agriculture and giving
them some water and having them leave groundwater down there that nobody gets
credits for and using agriculture and having them leave it down there on a cost shared
basis that gives somebody credits for it. And then having recharge sites; basins that we
operate and CAP has six of those that we operate and use in conjunction with several
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cities in the Arizona Water Banking Authority. We constructed them, operated them,
and maintained them.

That puts us in a good position today of being able to get all of our water off the
river, store some water underground, replace or offset the groundwater pumping that
would otherwise have been done, and store some water to deal with the fact that we do
have a junior priority. And, it will, eventually come back to back to be a situation we
deal with. Now, we’ve known for years we had that. We’ve tried hard over the years to
get some shortage criteria developed for river operation so we would at least have some
certainty in our planning horizon to know what to expect, to recognize the conditions
that would bring us a shortage and know how much that shortage would be at least for
as well as anybody can predict the climate and the weather. We managed to get that
adopted last year after a five or six year strong effort with really a lot of push with the
other seven basin states and the U.S. Bureau of Reclamation in the final 2006-2007
period. So, now we have shortage sharing criteria that tells us that when Lake Mead
gets down to a certain elevation level, 1075 feet elevation, and its full at about 1215 feet,
the amount of water available for delivery from the Hoover Dam gets reduced by
400,000 acre feet. When it gets down another 25 feet it gets reduced another 500,000 acre
feet. When it gets down another 25 feet the water is again reduced by 600,000 acre feet.
So, now we're down at 1025 feet elevation and if it approaches an elevation of 1000 feet
the states will get together and decide what the next level of cuts should be; get together
with the United States and do that. And, we know then with that reduced flow out of
Lake Mead, reduced delivery, how much of that then is assessed to Mexico. We've got a
number in there that everybody sort of takes for granted but that is not final with the
State Department; how much is Mexico going to take (about 16-2/3 percent) and then of
the remainder amount how much is California going to take and we know that is zero.
So how much do Arizona and Nevada take. Nevada has only a 300,000 foot allocation
so they take 4 percent and Arizona takes 96 percent. What do we do when we get it here
in the state? About 10 percent is applied to those junior contractors on the river and 90
percent comes to CAP. All of that numbers let’s us say that in the first stage of shortage
Arizona’s share will be 320,000 acre feet and CAP then will get 90 percent of that, or
288,000 acre feet. Kind of the same way when it's down to the highest level 600,000 acre
feet out of Lake Mead. Arizona’s share is about 480,000 acre feet and CAP’s share then
comes down to about 422,000 acre feet out of that. So, now what are we going to do
with that when our delivery is reduced by 288 or 422 or whatever the exact number is?
Well, we have a priority within the CAP. The first thing we do is cut out that excess
water that we’ve been delivering to direct recharge. The second thing we do is cut out
that excess water that has been going to groundwater savings facilities. So it will take a
little water away from some of the irrigation folks. The next thing we will do is cut out
the water that has been going to golf courses and roads and such. And, finally, we’ll cut
back on the water that has been going to agriculture. That for the next 15 or 20 years is
as deep as that will go. We would not have to until sometime in the 2025 time period or
so, would not have to make any cuts to the high priority uses by the municipal,
industrial, and Indian customers because they will not have grown into their full
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utilization and supplies yet and partly because we don’t think any cuts will go deeper
than that. But, if they do we know how we’re going to assess them within that. There’s a
formula in the Water Settlement Act that says how they’ll be shared and prorated
between the municipal, industrial, and Indian contractors. Then when that happens we
will go to the Water Bank and say we need 20,000 acre feet 50,000 acre feet, 100,000 acre
feet to be able to meet all of the orders we have pursuant to the water contracts that we
have for our municipal and industrial customers and we’ll go recover that water or
either deliver it directly or put it back into the canal system so that the municipal and
industrial contractor will get their full supply.

That’s what we’re doing to plan for when those shortages come. What we're
doing to try to offset them is, as a basin states with the river system it’s the same thing
everybody does - you try to conserve. You try to conserve wherever you can. You try to
make the water supply go farther and you try to do things to enhance that water
supply. So, conservation vs. augmentation is a little fuzzy. But, conservation are things
like we spilled some water out the lower end, if it was an irrigation ditch (that’s what
some people think the Colorado River has become) you have tail water. So, we're going
to put a tail water collection system on irrigation water; a reservoir (drop two reservoir)
on the American Canal that will help us recover some years 200,000, some 20,000, but
on the average 75,000 acre feet of tail water that has been lost that will save the storage
in Lake Mead. We're going to do things like xeriscape landscaping. We're going to look
at those water dense non-native plants like Tamarisk along the river. We're going to
manage that, I'd like to say eradicate it but we'll never get to that, but manage it; take
out as much of it as well can and replace it with less dense thickets of Cottonwood,
Willow, and upland grasses and mesquite that will save a few hundred thousand acre
feet a year when we get it all done. But, that’s a constant process. It improves the
environment, but it costs money. You got to get in and manage it and replace it just like
you do your own xeriscaping project. We're going to do some other things like manage
Lake Mead and Lake Powell together to make sure that we share that water supply a
little bit better instead of having one too full and one too low. We're doing cloud
seeding. The upper basin states are doing it. We’ve been throwing money at it for
several years. Studies suggest that 5-15 percent overall increase in yield when you have
big reservoirs downstream to capture the water. That may bring another million acre
feet or 600,000 - 700,000 acre feet more than is already being done with cloud seeding
up there. Healthy forest initiatives. The more park-like open forest habitat on the water
shed that has been recognized as a much preferred improved environment also
manages the runoff better. It allows you to get a little bit more. It allows it to soak in
and come back and form a spring. Those are things we can do to make our system yield
a little bit better and to use the water a little bit more efficiently. It will be difficult to
quantify exactly what that will do for you.

The other things you can do then is look at importation - new water supplies
coming in from somewhere else. If you have conserved as much as you can conserve
your quality of life is all you're going to do. You managed the supplies as well as you
want then you are going to have to go after new supplies. And, that means importation
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from other means. That may mean brackish groundwater resources. It may mean ocean
desalinization. Those kinds of studies were put out in 1968-1970. There were also
studies about bring in water form the Columbia Basin. Those are big projects; expensive
projects. About the kind of dream the CAP was in 1946. So, if you don’t get started you
won’t get there. And if you don’t need those supplies for 30 or 40 or 50 years you're a
little bit late if you're starting right now.

The other thing we are doing within the CAP is called the ADD water process.
ADD is an acronym for Acquired Develop and Deliver new water supplies. It is looking
at the fact that we have more capacity in the CAP system than we have water supply
legally from our 2.8. So we have the capability to develop some of those new water
supplies. Whether they are moving water from Yuma, or other places along the river, or
outlying groundwater basins, or whether they are part of that totally new water supply
those supplies would be new to the CAP area but not new to the river. They would just
be relocation of supplies off the river and all of the attendant and third party economic
impacts. But some of it can and will be done. And then whether it's new water supplies
that you brought in from some other basin or brought over form the ocean. Some
people say that’s a big dream. The ocean is an unlimited resource that is drought proof;
and it’s only 120 miles and 200 feet elevation away from the CAP intake structure.
That’s because if you go to Mexico and get in the Gulf of California you can deliver
desalted water to Imperial Dam at Yuma with a canal of 120 miles with a lift of about
200 feet. And they manage 6,000,000 acre feet released from Lake Mead each year at the
Imperial Dam. If you were to replace 25 percent of that 1.5 million acre feet from ocean
desalinization that means you can displace and leave 1.5 million acre feet up in Lake
Mead. From there it can go to Las Vegas, Los Angeles, or CAP through the existing
delivery systems. So, it’s not so far away. And, not as far away as going to the Pacific
Coast which California wouldn’t let you develop it anyway and try to bring it over here
or try to change it for California’s supplies.

Let me say some Tucson-specific issues. Tucson is at the end of the line and the
top of the hill. The canal is 336 miles long and lifts water about a half a mile. To get that
you start at Lake Havasu and calculate down to the delivery point at the south end of
town where the last pumping plant takes the water recovered from the SAVSARP and
CAVSARP areas out there. The CAVSARP brings it over and puts it in that pumping
plant and delivers it to the high point to the edge of Tucson. There’s about a half a mile
of lift that uses a lot of energy. That puts you with some level of vulnerability. From
Phoenix on down the pumping plants have a single discharge. The ones from the
Colorado River and in and through the Phoenix area have two. That means that if you
need to do maintenance on discharge valves or discharge lines you can do off-season
stuff and do a half a plant at a time. The other nine pumping plants or six or seven or
eight that you go through depending on where you are every year you probably need
to do a little work on the discharge lines or discharge valves. You can’t do them all in
one year so that means ten days to two weeks outage every fall. So, you'll be disrupted
from your CAP supply. We brought that in with the plan of what’s now called Tucson
Reliability but it was originally Tucson Terminal Storage and thought it might be a
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single big reservoir when we thought all the water was going to funnel through Tucson
Water. You still need to look at that and think about it.

Tucson for a variety of reasons that now recharge and recover all of their water
supply are insulated from any interruptions of CAP supply for months, weeks, or
whatever on end. They need to get their water delivered into that groundwater basin
out there on a rolling multiple-year average. We're going to try to do it on an annual
basis but if you're taking it out of a large groundwater reservoir that you're
replenishing with your 140,000 acre feet of water each year you can store some of it in
advance you can take your time about putting the system back in service. Tucson is well
insulated.

Tucson has also been part of the project from the beginning. And like most water
projects and federal projects everybody pays the same rate whether you're at Glendale
and have 130 miles of canal and four pumping plants or you're in Tucson and got 336.
And that’s the deal. But, it probably won’t be the deal for new water supplies. For new
water supplies, I expect that, but I don’t know that because it hasn’t been decided, but I
expect the issue to be brought up that you should pay for your new water supply and to
the point of delivery. So, that will make new water supplies more costly both in the
acquisition and in getting the delivery down here.

And, I think those are probably the major two Tucson-specific issues that I think
you will have to deal with when you look at in your water future. I think what you can
expect from the CAP is we're here, we're reality, we're built, we're operating. From that
standpoint the dream has come true. We’ve been reliable and cost-effective to date.
We've got good plans for the future both in how we deal with shortage so that we can
have some certainty for that planning and we’re looking for new water supplies. Both
just relocation of existing water supplies be they existing Colorado River or
groundwater supplies and addition of new supplies be they come from ocean
desalinization or cloud seeding, or imports from the Mississippi River. The Mississippi
River sends 430,000,000 acre feet a year through New Orleans. If we were to get a
couple million acre feet more I don’t think anyone would notice. Their average flow is
160,000 CFS. And, that’s their average. It's a lot worse than that in times like this during
floods. And to take another 1500 or 2000 CFS over there wouldn’t do it, but it's a long
way and a lot of lift and you would never take it over the mountains so you give it to
Denver and such on that side and reduce their reliance on trans-basin and the Colorado
River.

So there are a lot of things going on. We’re planning for shortages and know
what to do with it. We're planning on new water supplies. We think we’re going to be
able to expand the capacity of the canal with modest increases once we use the
additional 300,000-400,000 acre feet that is there right now. And, I think you can count
on your CAP subcontracted allocation that you have today to be reliable and about as
cost effective as any water supply you've got as far as being able to predict and manage
the costs.

That’s kind of an overview of where the CAP came from and what to expect
form it. I've used up most of the time allotted for it. I'll take questions.
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CALL TO THE AUDIENCE

CHARLES COLE: My concern is with the -

CHAIRMAN JIM BARRY: Make sure you give us your name -

CHARLES COLE: Oh, Charles Cole -

CHAIRMAN JIM BARRY: Oh, never mind. We’ve got it here. We've gotit. Go
ahead.

CHARLES COLE: Charles Cole, 6381 West Sweetwater Drive. We built a house
five years ago up on the eastern foothills of the Tucson Mountains and we’re off the
water grid, and we were told at the time that we would never be on it; in an area where
wells are unreliable.

What I'm here for is to plead with you to please take very seriously, study the
option of future water supplies, present water supplies from the rainfall, harvesting
rainfall; that’s what we did when we built our house. We designed it so that we’d
capture the rain off the roof. We have a cistern of almost 26,000-gallon capacity. With
the rainfall even less than normal in the last few years, the cistern’s been gradually
filling; it now overflows in good rains, and it can provide 100% of the water that we
need year-round for all household purposes. We capture the rainfall, we store it
temporarily, we treat it, and we utilize it in the house for all purposes, including
watering in the xeriscape, and the - the potential is tremendous. Just start
imaging anywhere, especially off the grid, where there are housing developments and
malls, and so and so forth that, with the proper planning and design, the rainfall can be
captured off all the roofs that are involved and the water treated and then used for all
purposes in local communities or - or what have you.

So, my wife and I offered to - for anyone who's interested, come and see our
system. We're not selling anything. We have nothing to do with water supplies and
water systems, and we're welcome to demonstrate to people what we’re doing; it’s - to
a lot of people it sounds like a wild idea, but we’ve proven that not only is it possible,
but it ’s also practical and - and it really works, and there’s a lot of potential for that for
the future, particularly in Pima County and off the grid.

We'd also - we extend our invitation to everyone on the Board. We hope you'll
really take this seriously. I'm available to consult with anyone who wants to. There are
a lot of ideas that could be put to play here. Telephone number: 743-3402, 743-3402.
Please don’t call in the next two weeks. We're overloaded with commitments and

deadlines, but after the 1% of July, we'll be able to be available for whatever you might
like. We could also do a short slide presentation at one of your meetings some night if
you wanted to, so we're available. Thank you.

CHAIRMAN JIM BARRY: Thank you, Charles. I think that we had somebody
here before talking about your - your system. Dorothy O'Brien?

DOROTHY O’BRIEN: Good evening, Mr. Chairperson, Members of the
Committee, and the audience. My name’s Dorothy O’Brien. I am the Assistant Utilities
Director for the Town of Marana.
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As has been discussed tonight, the Town of Marana is a developing community
within the northwest region. We commend you on regional planning for both water
and wastewater and would very much like to be a part of this effort.

As what you heard today, the - Judge Christian Hoffman ruled in favor of the
Town of Marana in its suit against Pima County, and we will - we will be in both the
wastewater business, as well as the water business and, as a regional partner, we would
love to be a part of the Committee in the future. I know that Phase I has already
committed. But, as Phase II and other areas open up, we would very much like to be
not just a stakeholder, but also a member of the Committee. And, if there are any
questions regarding anything going on, feel free to give us a call. We’d be happy to
assist. Thank you for your time.

CHAIRMAN JIM BARRY: Thank you. Tracy?

TRACY WILLIAMS: Good evening. My sources for my discussion this evening
come from the City of Tucson website, the Arizona Water Institute, Water Resources
Research Center, Metro Water, CAP, and online.

The Arizona Water Institute reports, "Our water supply is uncertain. The climate
change, dry, makes water resources in the southwest unreliable. Conservation in one
state alone cannot mitigate region-wide problems affecting large multi-state
watersheds. Just because we have an allocation of CAP water, doesn’t mean there will
be wet water available."

Now, infrastructure. Outdated infrastructure is more sensitive to hazardous
events; that means it’s more fragile. Various demands on the Colorado River may be
incompatible. Short-term decisions may have long-term consequences.

Now, climate change is something that concerns all of us and, with climate
change, we have surface temperature changes, evaporation rates, reduced snow pack,
earlier and shorter runoff seasons, increased water temperatures, and decrease in our
water supply.

Now, with this comes various risks, hazards and vulnerabilities; those include:
tires, as we’ve seen on our very previous Mt. Lemmon; floods, like in San Manuel,
Winkelman, and the Butterfield Ranch at Pantano Wash; the loss of threatened and
endangered species, which would be owls, bats, snakes and cactus; and, in general,
reduced water supplies.

Now, as Larry Dozier talked about, the CAP add, A-D-D, water process - and I'm

taking this very recently from March 4™, 2008, page 7 - "Our long-term water demands
and CAP’s three-county service area are projected to exceed current available supplies.
There is not a comprehensive strategy to acquire and deliver enough water to meet the
future demands." Now, that sentence right there is very startling to me as a citizen. I'm
going to read it again. "There is not a comprehensive strategy to acquire and deliver
enough water to meet these future demands." More information is needed on - and
these are very simple questions and I will, of course, email them to you - how much
water is needed? When is the water needed? Who will acquire, develop, and deliver
the water? Where will the water be shared? And how will the water be paid for? And
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those questions come right off the CAP website, and I think that we deserve some
answers. Thank you.

CHAIRMAN JIM BARRY: Thank you. Laura Mays?

LAURA MAYS: Hello, my name is Laura Mays, and I live at 1349 North Fifth
Avenue. I'm here on behalf of the Feldman’s Neighborhood Association.

I moved to Tucson ten months ago for sustainable reasons strictly; before that, I
lived in Phoenix, Arizona, for 37 years. And, at the top of my list of concerns around
sustainability is water, so I am very excited and pleased that the City of Tucson and
Pima County are now talking about this.

For about four years now I've been working with a couple of different groups doing
rainwater harvesting systems. Rainwater is the thing that I'm the most excited about.

About a year before I moved here, I joined a group called "Watershed
Management" as a volunteer and we’ve done a lot of commercial sites, and we’re
currently working on residential sites. I'm applying for their apprenticeship program
so that I can learn even more about rainwater harvesting, take it back to my community,
the Feldman’s Neighborhood Association, where we will start our own residential
co-op in my neighborhood.

CHAIRMAN JIM BARRY: (Inaudible; not speaking into a microphone.)

LAURA MAYS: That's just how excited I am about rainwater; it obviously came
through so, yeah.

There’s lot of benefits about rainwater and I - and I won’t amuse - amuse you
with more than just a couple. The thing that I'm most excited about rainwater is it will,
if - if we all start utilizing it, it will start to build up our aquifers and then we will also
not have to use our aquifers as much by pulling it out of the ground. And the thing that
I'm most excited about rainwater harvesting and utilizing it is that we will not find
ourselves as dependent or reliant on the CAP.

And your presentation was really lovely, but I still am not feeling comfortable
with the dependence and reliance we do have on the CAP, and especially with what
was projected, the - the more use of it in the future. So, I say: "Let’s count our
rainwater as part of the inventory, let’s utilize it and then - to quote Lisa Shipeck (ph.) -
‘Let’s leave no drop behind.”" Thank you.

CHAIRMAN JIM BARRY: Thank you. Bob, let me see if there’s anybody out
here in the - anybody in the audience - call to the audience. All right, Bob.

BOB COOK: I'm Bob Cook. Ilive at 2101 North Tucson Boulevard. I'm here
representing Sustainable Tucson, and I have a short statement to read from one of our
corps team members who is out of town for a month and she wanted me to read this,
Madeline Kiser. She’s spoken before the Committee before.

"Dear Committee Members: As we’ve been discussing these past three weeks,
these past weeks, the decisions you reach and the recommended - recommendations
that you make will be greatly influenced by the data you examine and by the expert
witness and testimony you choose to turn to. In particular, for some of us, the effects of
climate change on both surface and groundwater remain a concern, as does the question
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of how much these effects are or are not entering into the data informing your
decisions.

In August, the California Groundwater Resources Association will hold a
symposium, Climate Change, Implications for California Groundwater Management.
Some of the subjects it will include - some of the subjects it will include, the potential
changes in overall ground sup- - ground- - groundwater supply due to climate change,
and the need to include scenarios of climate change in groundwater modeling.
Moreover and importantly, the tone of the conference is one which suggests - which
suggests that this is a unique time, an urgent time, a time of potential crisis.

The conference flier appears with a quotation from Governor Schwarzenegger, ‘1
say the debate is over. We know the science, we see the threat, and we know the time
for action is now,” unquote. The policy recommendations that result from this basic
understanding about climate change will ultimately differ, likely significantly from
those made by experts who see climate change and its effects in a more neutral light.

So much of our discussion these weeks about data has to do with how audible to
the public is this range of scenarios we might face, worst to best, and what kind of
preparations we might need to make if, in fact, we’ll face harsher versus milder
scenarios. So far in our cities, regions, and states, public debate over water, as
presented by experts, what is audible is that the times we’re facing don’t seem to be
exceptional or potentially dangerous; that through accommodation of new high-tech
solutions, such as desalinization, the use of effluent, cloud seeding, and other sources,
we will basically be unable to continue our current way of life. But, how true is this?

Once, again, therefore, I'd like to recommend that all underlying data and the
paradigm which ties it together be subjected to third-party review by a range of experts
from outside our state, include those - including those whose training and expertise is
in holistic, adaptive water management and to complement more traditional
engineering and economic management approaches used in this state. Respectively,
Madeline Kiser."

I'd just like to add to that, that I just received - I think some of us have been
reading this, this past week - this is the first major study by the U.S. Climate Science
Change Program; this is our "A" Team of scientists in the United States who are
studying the national and regional impacts of climate change and the name - the title of
the subject - of the study is: The Effects of Climate Change on Agriculture, Land Resources,
Water Resources, and Biodiversity in the United States; it was just released a couple weeks
ago, and I suggest that we enter this into the record for the Committee; be part of our
resource bank and take this seriously, because most climate modeling has been on a
global basis, the IPCC reports all deal with climate modeling on a global basis, because
climate modeling is the most computer-intensive types of modeling because of the very
extensive data sets that are required; doing regional modeling has been very, very
expensive to date. This is the first report that we’ve seen as citizens of this country
regarding what the possible impacts are. So, I - I just underline this issue that this
question about climate change is here for us to take serious attention to. Thank you.

CHAIRMAN JIM BARRY: Okay. One last Call to the Audience.
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PRESENTATION MADE TO THE CITY/ COUNTY WATER &
WASTEWATER STUDY OVERSIGHT COMMITTEE
JUNE 25, 2008

Speakers: Ken Seasholes, Senior Policy Analyst, Central Arizona Project
Jeff Tannler, Acting Area Director of ADWR Tucson AMA

Cliff Neal, P.E. Manager, CAGRD

Laura Grignano, Water Resources Specialist, ADWR Tucson

AMA

Chris Avery, Interim Deputy Director Tucson Water

Eric Wiedulwilt Interim Deputy Director RWRD

HISTORICAL/HYDROLOGIC OVERVIEW OF TUCSON
ACTIVE MANAGEMENT AREA (AMA)

PRESENTATION BY KENNETH SEASHOLES,
SENIOR POLICY ANALYST, CENTRAL ARIZONA PROJECT (CAP)

MR. SEASHOLES: Yes, the last time I spoke to the Committee was the first meeting and
I had a different job then. The purpose of this presentation is to provide a broad overview of
the water resources and the management framework for the region, and there’s a ton of
ground to cover, so we're going to divvy it up among four folks.

I'm Ken Seasholes, and I'm a Policy Analyst with the Central Arizona Project, and I'm
going to be followed by Jetff Tannler, who'’s the Acting Tucson Area Director for the Arizona
Department of Water Resources. He’s going to be followed by Cliff Neal, who's the Manager
of the Central Arizona Groundwater Replenishment District -
Orientation (e sitting next to him. And then, finally, finishing up, is going to
be Laura Grignano, who's a Water Resource Specialist with
the Tucson Active Management Area.

The statistics we're going to be citing are for the
Tucson AMA as a whole. Jeff’s going to give some
background on the role of the AMA a bit later in the
presentation. But, I'm going to begin just with some - some
orientation and some background.

The AMA is largely defined by groundwater basins,
basin boundaries, including the entire Metro Tucson area, and
it extends to Picacho Peak in the north, Kitt Peak to the west,
Mexico and Elephant Head Road to the south, and then the
ridgeline of the mountains, bringing us to the east; slightly
larger than the State of Delaware, the area contains a million
people, and a diverse water-user group.

Surface Water
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A little bit on the water resources. As you're all aware, there are no large-scale reservoirs, like
SRP has to serve the Phoenix Metro area, and our major river systems are ephemeral, which is
to say they flow only in response to direct precipitation events; they’re dry much of the year.
There are, however, some notable exceptions to that, including some localized perennial and
intermittent stream reaches that are fed from sources directly into the mountains. While these
are not a major component of the water supply for human uses, those flows sustain important
aquatic and riparian habitat; a number of these also - also have high aesthetic and recreational
value, obviously.

There is also perennial flow in the Santa Cruz River downstream of the two major
regional wastewater treatment plants at Roger Road and Ina Road here that follow the flow of
the Santa Cruz that way; and that stretch also has ecological value, and increasingly the supply
itself, of course, has economic value and has been contentious as a consequence. And, of
course, there’s the Central Arizona Project, CAP water, as Larry Dozier explained last meeting
is also, indeed, a perennial supply. And then there’s groundwater which, for most of this

j region’s modern history, was the sole source of water supply.
Groundwater As the mountains around us have eroded over the eons,
+ Deep & productive g broad basins have created from a mixture of silt, sand, gravel
and rubble. It’s the tiny spaces between those materials that
have gradually filled with water, and most of that water has
resided in place for thousands of years.

So, when we talk about
groundwater in the Active Groundwater
Management Area, we're typically talking about this regional
groundwater system, which is comprised of these very large,
loosely interconnected alluvial aquifers. In some places, they
extend down thousands of feet, though they generally thin out
as you get closer to the mountains. The total amount of

j groundwater in storage is
staggering; it's enormous; an
estimated 60 million acre-feet just down to the first 1,200 feet.
Now, some of that groundwater does actually slowly move
following the general - same general path as the surface
water, but the flow rates are on the order of feet-per-year, so
most of it actually just stays in place.

# Deep & productive
allu

ement

The accessibility of the water varies across the AMA, with Groundwater
depths to groundwater ranging from less than 50 feet to over 600 * Deep & produve
feet, but current depths to groundwater are typically in the two - i

to 400-foot range below land surface. This means that

groundwater can be pumped relatively economically in much of
the AMA, and it has.
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The end of the Second World War and the advent of the turbine pump led to a sustained
increase in groundwater pumping; mostly for agriculture; that reached a peak in the 1970s;
and, by that time, groundwater overdraft in central Arizona, as a whole, was viewed as an
increasing threat to the economy of the entire State. When overdraft is sustained, water levels
drop, riparian areas are damaged, costs increase, quality declines, and the land can subside,
sinking as the water is removed from those deep layers of sand, silt and gravel; it can also lead
to fissuring, in which the land literally cracks open. So, while we are fortunate to have a large
and highly-productive aquifer system, there can be severe consequences to sustained
overdraft.

Moreover, also in the late-1970s, competition among groundwater users was creating
conflict. The outcome of lawsuits between the mines and agriculture in Green Valley was
threatening the ability of other users, including the City of Tucson, to use and move
groundwater as they saw fit. And, finally, at this same time frame, funding for the Central
Arizona Project was imperiled. This perfect storm of events could have been ruinous; it
could’ve come out really poorly; but, instead, it resulted in the 1980 Groundwater
Management Act, and Jeff is going to take a look at that.

K

STATEWIDE PROVISIONS OF GROUNDWATER MANAGEMENT ACT
PRESENTATION BY JEFF TANNLER, ACTING AREA DIRECTOR
ADWR, TUCSON AMA

MR. TANNLER: So, Ken has described the circumstances that led up to the creation of
the Groundwater Code. Let’s take a look at the language now within the Code. In its
Declaration of Policy, the Arizona Legislature concluded quite clearly that over-reliance on
groundwater in the most urbanized areas of the State was threatening to place Arizona’s

economic future in danger.

Groundwater Management Act

In response, they enacted a sweeping set of regulations in a
* Declaration of Policy . management framework that were, indeed, comprehensive.
Taken together, the two statements make the overall intent
clear: Arizona would manage its water resources and, in
particular, would do so, so that it could continue to grow.

The Groundwater
Management Act did a number

Groundwater Management Act

of things: It created the Arizona Department of Water )
. . . amount of groundwater
Resources; it ensured the completion of the Central Arizona it and heamount of

Project; and it established Active Management Areas, or AMAs,
with a system of water rights, provision for well-impact rules, a
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strict limit on expansion of agricultural irrigation, mandatory conservation requirements for
all sectors, compulsory water use reporting, and long-range water management goals. The
goal for the Tucson AMA is Safe-Yield, which is a balance between pumpage and recharge,
with a target date of 2025.

While the Groundwater Management Act is rightfully praised
as a progressive piece of legislation, it was also a compromise
that had to balance protection of the groundwater with the
investments of existing users, and the desire for economic
growth.

Groundwater Management Act

4 Purposes

= Protect existing users

One of the tools that was
used was the establishment
of groundwater rights. The
system of water rights and permits that are set forth in the
Groundwater Code forms the foundation of water
management framework. In a nutshell, you can see that
there are different types of water rights issued for different
water uses. Grandfathered rights, which are the first three
types listed here, are based on historical use of groundwater
in the years immediately before the Groundwater Code was adopted in 1980.

There are some limited opportunities for rights to be converted from one type of water
use to another. So-called Type 1 rights allow for the conversion from agricultural use to
municipal or industrial. The City of Tucson has some large Type 1 rights that are associated
with farms they bought in Avra Valley years ago and, actually, Tucson Water has had all of
these types of water rights listed here at one time or another.

Service Area Rights, the last one here, are issued to
municipal water providers, including both public and private
water companies. Municipal provide - providers can grow o Cenenal ndustral Lse Permits B1LE)
over time, but their growth, generally, must be tied to an
assured water supply. We'll touch on - touch more on that in R

b t = “Shall issue,” subject to criteria
a 1 . = No Well impact analysis

Groundwater Rights

# Right Types

Withdrawal Permits

# Mineral Extraction Permit

The Code also allowed for some expanded use of
groundwater through withdrawal permits; these are similar to
groundwater rights, except they’re limited both in volume and duration. There are a number
of different types of withdrawal permits, but they’re generally
Well Construction/Operation issued in relation to mining or industrial uses. Depending on
the type of permit, there are different criteria that must be
met; and, well, sometimes when they’re issued, it can be
controversial.

# Driller licensing

Tucson AMA Wells, by Type

Now, as far as wells go, all wells statewide are required to be
registered with ADWR. New wells have to be drilled by a
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licensed well driller and they must be permitted through
DWR. For all existing wells that were drilled before 1980
when the Groundwater Code went into effect, the well owner
must register his well with DWR. There are over 13,000 wells
currently registered within the Tucson Active Management
Area.

Well Permitting

# Hydrologic analysis

With a few exceptions, large new wells in AMAs are subject to

well spacing and well impact rules. There are specific criteria
set forth in the well rules, such as the five-year, ten-foot
draw-down analysis illustrated here. I'll give you a minute to
watch what it does. These rules are meant to protect existing
R < well owners from being unduly impacted by pumpage from a
i , new well, but note that they do not address long-term water

= Conservation Assistance

program B\ level declines; for that, we have the Management Plans.

Management Plans

= Every 10 ye: though 2025

The Code provided for creation of a Management Plan for
each AMA every ten years, with conservation requirements for each sector, including farms,
water providers, industrial uses in mining, water use projections into the future, planned for
augmentations of supplies, and a conservation assistance program.

Pursuant to the Code and Management Plans, municipal
providers in the past have been required to meet a Conservation
gallon-per-capita-per-day limit. For turf facilities, like golf - Targtsfor recuction
courses, and for agriculture, there has been a volume limitation I
on use so, in effect, an allotment to which they’re limited. Best
Management Practice Programs for industrial, agricultural and
municipal uses are becoming available.

= Allotments
B

= Best Management Practices

Recharge & Recovery There are also Management Plan incentives for the use of
- Underground Storage & renewable supplies such as effluent.

. | The recharge program was established after the Code’s
inception, but it's been an increasingly important tool that’s
helped the State use renewable supplies earlier and more
extensively than would otherwise have been possible.
Recharge is one of ADWR’s more complex programs so, of
course, there are lots of permits, forms and regulatory
requirements. But, in terms of complexity, it's hard to beat the Assured Water Supply
Program.

4 ADWR

The Department adopted its Assured Water Supply Rules in 1995. The Assured Water Supply
requirements trace their lineage to two different policy objectives; the first of which is
consumer protection.
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Assured Water Supply

There had been a history in Arizona of land being Policy Objective:
sold without water. In 1973, the State adopted requirements T
that dictated that water adequacy had to be determined for
land before it was sold. If it was found that there was an el ==
inadequate supply of water for a piece of property, that land B
could still be sold, but the inadequacy of the water supply
had to be disclosed to buyers. Water adequacy rules still
apply outside the AMAs.

Now, within AMAs, the Assured Water Supply Rules
prohibit the sale of land without water. A developer
subdividing land must either demonstrate that there’s an
onsite supply to meet the projected demands for 100 years, or
they must be served by a water provider who has done that
demonstration of a 100-year supply for their entire service
area. The physical supply can be groundwater down as far as
1,000 feet, but the majority of that water must be replenished
with renewable supplies.

The second policy objective is to meet the water management goals of the AMA. Since
the adoption of the Assured Water Supply Rules in 1995, all subdivisions must contribute to
Safe-Yield by directly or indirectly relying on renewable supplies. With the exception of a
minimal phase in allowance, growth is not allowed to rely on mined groundwater. So, these
rules strongly influence municipal water management. In the Tucson AMA, more than 90% of
the municipal demand is covered by the Assured Water Supply provisions.

Now, just prior to the rules taking effect in 1995, a mechanism was created to allow
developers and others to satisfy the renewable supply requirement, even if they don’t have
their own renewable supply. The CAGRD does not help you demonstrate a 100-year physical
supply, but it does recharge water to offset the groundwater pumping by its members.
Because Safe-Yield is an AMA-wide goal, the Assured Water Supply Rules allow the CAGRD
and others to replenish the aquifer anywhere within the AMA, not necessarily just where the
pumping occurs.

Now, for more on how the CAGRD operates and how it links with the Assured Water
Supply, here is Cliff Neal.

Assured Water Supply

Policy Objective:
Water Management

K

ASSURED WATER SUPPLY RULES AND ROLE OF
CENTRAL ARIZONA GROUNDWATER REPLENISHMENT DISTRICT
PRESENTATION BY CLIFF NEAL, P.E. MANAGER, CAGRD

MR. NEAL: As Jeff said, my name’s Cliff Neal. I manage this - the Central Arizona
Groundwater Replenishment District, and I thought I'd start out by making sure that there’s
not - or try to clear up some misconceptions about what the CAGRD really is. It's really not a
stand-alone district, in spite of it being called a "District" itself, Central Arizona Groundwater
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Replenishment District; it’s actually part of the Central Arizona
Water Conservation District, CAWCD. And I think that you've
had a discussion with Larry Dozier, who is the Assistant - or
Deputy General Manager of CAWCD, at your last meeting.

CAGRD

e =

(Subcontracls\ (" Operate &

(_ Repay U.S. ,] \_Maintain CAP.
D 2 ~_

~—— N\ g

ISR
/~ Recharge \

(oiess ) Replenistment) = CAGRD CAWCD’s initial role was to subcontract and repay the United
One of CAWCD' Authorites States federal government for the construction of the Central
Arizona Project; it also then took on the responsibility of
operating and maintaining the Central Arizona Project
aqueduct system. Then, in the mid-* 80s, we got the authority to plan, develop, and construct
and operate recharge projects. And then in 1993, the Legislature saw fit to give CAWCD the
authority to provide replenishment services within its three-county service area, Maricopa,
Pinal and Pima Counties. So, CARGD then is really just one

CAGRD’s Role of the authorities of CAWCD, not a stand-alone district, and
+ Reolen there’s been a lot of confusion on that and I wanted to make
plenishment Contractor
e o sure that's clear.
v CAGRD'’s primary role then is to, basically, be a

replenishment contractor; to provide replenishment services
for water providers and landowners within the three counties
where we serve. As Jeff indicated, CAGRD’s role is not to be

‘ ‘ a water provider to its members but, basically, to serve the
aquifers in the AMAs where we do replenishment. We support the Assured Water Supply
Program that the state’s put into place, and that’s primarily our role.

There are two types of members in the CAGRD; member service areas are when a water
provider enrolls its entire service area. In that case, that’s where the water provider has
decided to get a designation of Assured Water Supply for its service area, and so then enrolls
its entire service area in the GRD.

For those cases where the water provider has chosen not to, for whatever reason, get a

j designation of Assured Water Supply, then each new

subdivision within that service area needs to prove up its own
Assured Water Supply through getting a certificate of

CAGRD Members

4 Member Service Areas

" Enire Service Area Assured Water Supply; and, in that case, those subdivisions
are enrolled as member lands of the CAGRD. So, that’s the
o Member Lands 3F two types of members.

= Individual Subdivisions

A key distinction between these two types of members
is actually how they pay for replenishment. Member Service
Areas, the water provider is required every year to submit a
report to us telling us what their total groundwater use is in the service area and what their
excess groundwater use is; that s the amount that we have to replenish. And so we send a
direct bill to the water provider to pay the costs of that replenishment.

It’s significantly different for member lands. In that case, the water provider submits a
report to us indicating how much groundwater and excess groundwater is delivered to each

Volume 3 June 25, 2008 Transcript 7



parcel within each subdivision of the member lands. We apply our CAGRD assessment rate to
each of those parcel’s groundwater use, and then that becomes part of their property tax bill;
that assessment is collected through there. So, it’s a significantly different way of collecting
money, depending on the type of member.

This is a map of the Tucson AMA, which you’ve seen
several times; it depicts where our members are located. The
small green dots are the member lands, and you can see them
primarily down in the Green Valley area - we also have some
up in the northern and in the little areas where the big water
providers are not serving.

The shaded areas represent the designated water
providers who are enrolled as member service areas; we have
nine of them in the Tucson AMA. All the water providers
who have designations of Assured Water Supply are member service areas of the GRD; that’s a
little bit different than up in the Phoenix AMA,; there’s four or five that are not members, but
are - but are designated, so . . .

CAGRD Members

Member Lands & Planning Areas for MSAs

This is a graph showing what our historic replenishment
obligations have been - there comes Tucson, okay? Each of
the bars represents what our total obligation has been. We
enrolled our first members in 1995. So, obviously, our
replenishment obligations didn’t start picking up until a
couple years after that point when - when houses and
whatnot were built.

CAGRD Historic Obligations

The different colors represent each of the AMAs that
we serve. The blue is the west portion of the Phoenix AMA; the red is the east portion of the
Phoenix AMA; the green, which is a very small portion, nearly zero so far, is Pinal Active
Management Area; and then the yellow represents what our obligations have been for the
Tucson AMA. You can see they’'ve - not surprisingly - just grown pretty steadily over the last
ten or 12 years.

This is a graph from our current Plan of Operation which was
submitted to the Department of Water Resources in ‘04, and
approved in ‘05. You can see that it projects that our total
replenishment obligation out at about the 2035 time frame is
about 225,000 acre-feet per year. The vast majority of that
obligation is going to be in the Phoenix AMA; again, that’s the
blue and the red. The Pinal and Tucson AMA obligations are
projected to be relatively small. We’ll see how that changes in
the next Plan of Operation.

CAGRD Projected Obligations

As you can imagine, with the 225,000-acre-foot projected obligation, we have to worry about
water supplies, just like everyone. Part of our Plan of Operation is to show the Department of
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Water Resources the potential water supplies that would be
available over the next 100 years to meet those obligations,
and this pie chart represents what we propose to DWR to be
potentially available supplies to the CAGRD. You see that we
have CAP Indian leases; we are in the process of seeing that
we can lease them from the Indians.

Effluent arrangements with cities and towns in the
three Active Management Areas. On-river water supplies
from the Colorado River through option arrangements and
leasing arrangements with farmers and Indian communities on the river, and then importing
groundwater from those basins in the west portion of the state that the statutes allow
groundwater to be imported from.

M&I subcontracts which we currently hold, which were contracts held by providers
that serve members lands and no longer need them; they were transferred to the CAGRD to
meet replenishment obligations, and then we’ll work on a spot market excess water
availability for that remaining slice of our water rights.

That’s the end of what I have, and I think Laura’s up next. Thank you.

K

CAGRD Water Supplies

TUCSON AMA WATER SUPPLY AND DEMAND
("WATER BUDGET"); RECHARGE; OVERDRAFT
PRESENTATION BY LAURA GRIGNANO,
WATER RESOURCES SPECIALIST, ADWR TUCSON AMA

MS. GRIGNANO: Good evening. So now that you've gotten a sense of the regulatory
framework in the Tucson Active Management Area, let me walk you through what has
happened to water supply and demand over the last two decades in the AMA. I'll start by
describing the water use trends, and then I'll discuss the supplies used to meet those demands.

As you might expect, municipal demand has continued to
increase over time as the region’s population has grown.
Municipal demand is now 58% of the total water used in the
Tucson AMA. Agricultural demand has fluctuated somewhat
over time due to crop prices and subsidies, but the trend of
non-Indian ag demand is starting to show a slight decline;
this decline is predominantly due to the urbanization of
farmland. Non-Indian agriculture is now 26% of the total
water demand in the Tucson AMA.

The water used by the large metal mining operations in the Green Valley area has also
varied over time, usually corresponding to the price of copper, with peak use in the mid-"90s,
then a slow decline over the next decade. In the last few years, however, with copper prices at
all-time highs, mining use is starting to climb back up. Currently, mining use is approximately
11% of the overall AMA demand. And, finally, other industrial uses have bumped along at a

Water Demand

Use by Sector, 1984 to 2006
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relatively constant rate, and they currently account for approximately 5% of the overall
demand.
Now, golf isn’t usually considered a separate sector but, because of its visibility in the desert, it
tends to get a lot of scrutiny, so let’s talk about golf supply and demand in a little more detail.
There are approximately 45 golf courses in the Tucson AMA, and these accounted for
approximately 6% of the AMA'’s total water use in 2006.
First, let’s look at the graph on the left. As you would expect,
v eu as the number of golf courses in the AMA increased over the

e o aa last two decades, water use by the golf sector has also

e increased, though a growing portion of that demand has been
met with reclaimed water, and that’s shown in purple. This

graph shows not only how turf demand has changed, but
how we are putting a portion of our growing effluent supply
to use.

As Ken mentioned earlier, most of the region’s effluent
is discharged into the Santa Cruz River; a fair amount of that does recharge the aquifer, but
there is ongoing interest in managing that supply to a higher degree. Currently, more than
14,000 acre-feet of effluent receives additional treatment and is delivered through the City’s
reclaimed system. As you can see from the golf course map on the right, that system now
extends throughout the metro region, and was recently connected to systems as far north as
Oro Valley. Purple dots represent courses now using reclaimed water; and yellow dots
represent courses still on groundwater; green represent courses using CAP credits or surface

water.
R In addition to using more reclaimed water, the region is also

cap utlzation putting a greater portion of its CAP water to use. Since the
- end of Tucson Water’s direct delivery more than a dozen
years ago - shown here in yellow - the region’s use of CAP
water has steadily increased. Most of that use has been
through direct recharge - shown here in light blue. Direct
recharge is when water is
delivered to large basins or Recharge & Recovery
washes where it can infiltrate I e a—
rather quickly. We also have used CAP water at local farms
where a credit is earned for groundwater that would’ve
otherwise been pumped; this is called "indirect recharge," and
is shown in green.

Agriculture also has been taking some CAP water that
does not earn an offsetting credit; this water is called
"non-Indian ag pool water" or "NIA water" - shown here in aqua. And, finally, the Tohono
O’odham have been using CAP water on their farms and for recharge - and that’s shown here
in pink. So, as you can see recharge is the primary way the Tucson AMA is using its
renewable supplies.

Water Demand

4]
gy
| | T
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As Jeff briefly explained earlier, recharge activity is tracked and regulated by ADWR, and
serves a variety of purposes. Some recharged water is being used to satisfy annual
requirements of the Assured Water Supply Rules and some is being stored for later use. This
pie chart shows some of the largest recharge credit holders in the Tucson AMA; the Arizona
Water Banking Authority is by far the largest. Recharge has allowed Arizona to use its
renewable supplies earlier and more extensively than otherwise possible, but it is also one
reason that tracking the components of our water budget has become much more complex.

A water budget is a tool that provides an accounting of gains
and losses, or fluxes of water in a specific area over a specific
period of time. The Tucson AMA’s water budget in 1985 was
relatively straightforward and simple: There was no CAP, no
recharge, no Arizona Water Banking Authority, and no
Assured Water Supply Rules to factor in. Now, however, as
you can see from this illustration of a more current water
budget, there are a myriad of components that need to be
considered. The Tucson AMA’s management goal of
Safe-Yield is tightly linked to the water budget calculation of overdraft. Overdraft occurs
when an aquifer’s losses exceed its gains over a period of time.

Currently, ADWR is in the process of calculating overdraft for all five AMAs using a
standardized budget template. The numbers I'm about to present today are still in draft form,
but should be finalized sometime in July. This work is part of the Department’s assessment of
the AMAs, which will eventually lead to the development of
the Fourth Management Plans.

This slide shows us a number of important things: It shows
us that overdraft, illustrated by the red bars, is still a major
policy concern is 2006; however, it also shows us that
overdraft in 2006 is approximately 25% less than it was in
1985, in spite of the fact that the population has doubled since
1980. Some of this was due

to reduction in agriculture St Vel

and improved
conservation, but the main factor is the increased use of
renewable supplies, primarily in the municipal sector, and
the renewal supplies are shown in yellow; groundwater
supplies are shown in blue.

We can take this approach one step further and using the
third Management Plan, Water Use and Supply Projections,
display what things might look like in 2025 when overdraft
is reduced to close to 50,000 acre-feet; this scenario involves a greater reduction in active
farmlands and the use of more renewable supplies by all three sectors.

So, in summary, even as the region continues to grow, the Tucson AMA is making
progress toward Safe-Yield, and we expect to continue to see groundwater reductions and

Water Budgets

Safe Yield
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increase use of renewable supplies in the future. It is, however, important to note that, as our
population continues to grow, it will start to get more difficult and expensive to secure each
new increment of renewable supply. Furthermore, as we get closer to achieving Safe-Yield,
the attention of water managers is increasingly focused on areas without direct access to these
non-groundwater supplies. Thank you.

CHAIRMAN JIM BARRY: Thank you, Laura.

K

QUESTIONS AND ANSWERS WITH PRESENTERS

CHAIRMAN JIM BARRY: All right. We'll open it to questions for these four - (phone
ringing) - it’s not me - anybody have any questions in the audience? Yes?

UNIDENTIFIED FEMALE SPEAKER: (Inaudible; not speaking into a
microphone.)

CHAIRMAN JIM BARRY: If they’re willing to do so, I have no problem with that.
Okay. Now that you're all up there, does anybody have any questions? We'll start here.

UNIDENTIFIED MALE SPEAKER [Chuck Fritas]: (Inaudible; not speaking into a
microphone) - large amount of recharge, are you satisfied with recovery of that recharged
water? (Inaudible).

MR SEASHOLES: I'll take that. In part because the largest block of water is held by the
Arizona Water Banking Authority, and it’s held for a number of different purposes, and one of
those purposes is for firming the subcontract supplies of CAP in times of shortage - of declared
shortage on the Colorado River. CAWCD, CAP has a responsibility of doing that recovery and
is partway through a recovery planning process.

A conceptual plan was presented to the community; it was approved by the CAWCD
Board; it was also presented and approved by the local Groundwater Users Advisory Council;
and we're now working on the implementation phase of the recovery planning process.

There’s a meeting in the Tucson field office on July 2™ to do the kick-off for that phase of the
recovery planning. We expect that to be probably a year-long process, but there is an ongoing
process to make sure that we can get the water back out of the ground both for times of
shortage on the Colorado, and also for interstate recovery. We’ve stored water both in this
AMA and the other AMAs on behalf of Southern Nevada Water Authority that we will
recover earlier.

CHAIRMAN JIM BARRY: I think there’s a question right there. We’ll move across the
room. Okay.

KIP VOLPE: Yes, this is for Cliff Neal.

CHAIRMAN JIM BARRY: Could you give us your name, please, for the record?

KIP VOLPE: Kip Volpe (ph.), Vail Water Company.

CHAIRMAN JIM BARRY: Thank you.

KIP VOLPE: I noticed on your chart, your bar chart, that while your obligation for
future provisions for water has increased over the state, it looked like Tucson AMA’s has
actually shrunk, and what would be the cause of your future obligations shrinking in Tucson?

MR. NEAL: I think probably what you're referring to is our historic obligations;
that chart. What we had negotiated with the City of Tucson was a Member Service Area
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Agreement in which they agreed to report a 5,000-acre-feet-per-year as excess groundwater
through the years 2001 through 2006, just as a way of generating revenues for the CAGRD,
kind of as a payment for enrollment. Tucson’s enrollment fee was about $50 at the point that
they enrolled, and the only way that CAGRD generates revenue is if their members actually
report excess groundwater use and pay us an assessment. So, that was by arrangement; that
arrangement ended - ‘07 was the first year, and that’s why you saw that kind of shrink down
in “07. Does that answer it for you? Okay.

CHAIRMAN JIM BARRY: Bob, we've got Chris Avery saying this is not a meeting,
‘cause we don’t have a quorum and the members of the Committee are asked to not ask
questions. The audience can, but we can't.

ALTERNATE MEMBER BOB COOK: (Inaudible; not speaking into a microphone.)

CHAIRMAN JIM BARRY: Now, you are - now you don’t because you're a member -
alternate, but you don’t. I'm sorry.

UNIDENTIFIED FEMALE SPEAKER: It's a catch 22.

MARGOT GARCIA: Margot Garcia. In looking at what’s happening to the mining, I
wondered if you could comment at all about the Rosemont - the proposed Rosemont mine,
what it would do to those kinds of projections. There’s a lot of discussion about where their
water might come from and how that would impact some of your slides and projections of
tables.

MR. TANNLER: Rosemont Copper Mine has a mineral extraction permit - one of those
controversial things I mentioned; it allows 6,000 acre-feet per year of groundwater withdrawal;
and that’s a 20-year permit. Now, there’s been talk in the community about possible recharge
and recovery of water, other options. We haven’t had any applications that have been
submitted. So, what we have on the table at Department of Water Resources is 6,000 acre-feet
per year of groundwater. Laura, do you want to add?

MS. GRIGNANO: Just to put that in perspective, the current mines - and I showed you
the graph that fluctuates, depending on the price of copper - the current mines are using a
little more than - probably 30 to 35,000 acre-feet currently, so that would add about five to
6,000 acre-feet to that, if they used what their Mineral Extraction Permit is good for.

CHAIRMAN JIM BARRY: Any other questions?

MR SEASHOLES: Let me -

CHAIRMAN JIM BARRY: Oh -

MR SEASHOLES: - and one other piece of that, too, and that is that Augusta Resources,
which is the parent company, has an excess CAP contract - this is not a long-term contract; it’s
a year-to-year ability to acquire CAP water - spot-market CAP water - and they have been
recharging that water in the lower Santa Cruz Recharge Facility and accruing long-term
storage credits for that activity.

MS. GRIGNANO: One more thing to add - I'm not exactly clear on the figures - but, 1
do believe in our projections in the Third Management Plan, we were projecting that the mines
were using more than they’re using right now, just the ones that are in existence, and I think
that might’ve been around 40,000, but I'd have to check that figure. So, we're still under that.

NANCY FREEMAN: Augusta Resource -

CHAIRMAN JIM BARRY: Could you give us your name, please, for the record?
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NANCY FREEMAN: Sure.

CHAIRMAN JIM BARRY: Thank you.

NANCY FREEMAN: Nancy Freeman. Augusta Resource plans to use a dry stack
tailing (inaudible), which really hasn’t been tested in the U.S. at all, and should they decide
that they need more water, couldn’t they just go in and get another permit for another 6,000
feet for 20 years? So there’s - this is just a pie-in-the-sky estimate at 6,000.

MR. TANNLER: If they applied for a second Mineral Extraction Permit, or applied to
modify the one that they have now, they would need to back up with evidence why they need
more water. They would need to supply documentation showing that they needed "X"
amount more. So, it is theoretically possible that they could get more water if they needed it.

DALE KYES: Dale Kyes (ph.). I'm looking at your bar chart for 2025. The overdraft
numbers are still pretty significant. Is this an admission that it’s not possible to reach
Safe-Yield by 2025?

MS. GRIGNANO: Well, again, that was in the Third Management Plan; those were the
Third Management Plan projections, and we're currently working on the assessment; that will
lead us into the Fourth Management Plan. We'll also be working on new projections based on
the results that we get from the assessment that we’re working on, so they could change.

MR. TANNLER: One other thing I'll add to that, to get to Safe-Yield we're going to
need to, of course, continue to conserve water, but it’s also going to be very important to find
new sources of renewable supply; that’s what's likely to get us closer to Safe-Yield.

COLETTE ALTAFFER: Colette Altaffer. I'd just like clarification on the Assured Water
Supply designation. If you a member land and you are located in an Active Management
Area, but you are not located anywhere near infrastructure, water infrastructure, like Tucson’s
Water infrastructure, does that mean when you get a contract with CAGRD that, in essence,
you are saying on paper that 8% of your water is groundwater and 92% is renewable sources
but, in reality, 100% of your water is groundwater?

UNIDENTIFIED MALE SPEAKER: Cliff, take a shot at that?

MR. NEAL: Yeah, if they don’t take direct delivery of renewable sources and they are
going to rely solely on groundwater, then the water that will be delivered to those
homeowners will be groundwater; however, to comply with the consistency with management
goals, it has to be replaced or replenished, and if it's a member land, that's CAGRD'’s job; if it’s
not a member land, somebody else may be doing it for them, but I think you're correct. Does
anybody have anything to add to that?

MR. SEASHOLES: ]Just to clarify, there’s a phase-in allowance, 8% under the Third
Management Plan - the groundwater doesn’t have to replenished, so there’s a small block of
water that does not require this offsetting replenishment.

In the Fourth Management period in 2010 and - through 2020, that drops to 4%, and
then it drops to zero. So, the 8% just represents the portion of the groundwater that’s
associated with the certificate that doesn’t require Cliff to replenish, but all of the water that’s
associated with that certificate with the member land is considered groundwater.

CHAIRMAN JIM BARRY: Any other questions?

UNIDENTIFIED MALE SPEAKER: Yeah. Yeah, I'm sorry. Did I scare you? I have a
couple questions.
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CHAIRMAN JIM BARRY: Can you give us your name, please?

UNIDENTIFIED MALE SPEAKER: (*Transcriber’s Note: This gentleman is very hard
to understand due to an accent.*) My name is (inaudible). One of the questions is about the
reuse of effluent. From the presentation, I had the impression that the wastewater effluent is
reused for the golf course and irrigation purpose. So, the question is: Wastewater can also be
reused for potable water purpose, reused for membrane technology and treat the water to the
potable water quality and we can recharge that and pump it out, so this is one application
which might be of interest in some areas of the world. So, the question is: Is this something
we can consider for this planning?

The second question is about the salt. You know, we are relying on the CAP water,
which has a very high concentration of salt, so there is a flux from the CAP water of the
(inaudible) salt, you know, deposit in this area, so which may result in the steady increase of
the groundwater salt concentration. So, it is something also of this study. Thank you.

MS. GRIGNANO: The first issue that you brought up, I believe that the municipal
providers are looking into that for future use, using reclaimed water for potable use.

And, yes, you're right, as we use more, as we reuse water - as groundwater we use
through the reclaimed system gets saltier and saltier, the more times you use it, as well as
CAP, salt will become an issue, the more renewable supplies we use in the area. I think
Phoenix is experiencing those issues sooner than we have because of more surface water
supplies and saltier supplies.

CHAIRMAN JIM BARRY: Anything else?

TRACY WILLIAMS: Good evening. This is Tracy Williams. And I have a couple of
questions for Cliff, and I'm really glad you came all the way and we could finally get a little
more acquainted. It's not -

MR. NEAL: It’s on.

TRACY WILLIAMS: Hello?

MR. NEAL: T hear you. I can hear you loud and clear.

TRACY WILLIAMS: I usually don’t need a mic. Where will the water to meet the
replenishment obligations come from? I would like to have a dialogue, so I have four
questions for you. And then, once you answer one, if you would indulge me, I'll answer - ask
the second one.

MR. NEAL: It’s the Chairman’s show, so if that’s okay with the Chairman, it’s fine with
me.

I had put up a pie chart indicating the portfolio of supplies that’s in the Plan of
Operation that includes effluent, and the imported groundwater, Indian leases of CAP water,
along with CAP M&I subcontract that we currently hold, and then some spot markets - so, it’s
a portfolio of supplies. So, hit me with your next one -

TRACY WILLIAMS: Okay.

MR. NEAL: - extension on that one.

TRACY WILLIAMS: What effect will the CAGRD’s activities to obtain additional water
supplies have on the plans of other entities?

MR. NEAL: That's a good question. I hope that we'll be able to work together, because
I don’t know if you noticed from the map that I showed, but any other entities at least in the
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Tucson Active Management Area that are out looking for supplies are already members of the
CAGRD. So, we won’t be competing with those folks because, to the extent they can get a
renewable supply themselves and deliver it directly, it reduces our obligation, and we don’t
have to get the supplies. So, from that perspective, I hope we shouldn’t be competing with
them.

Now, if you're talking about mines or something else, that may be a different story, and
I think we would be competing directly with that type of an entity; but as far as the municipal
uses and those municipal providers, I hope we won’t be competing; at least I hope they don’t
think we’ll be competing with them, because we don’t plan to.

TRACY WILLIAMS: Have you figured out the costs? We never see any money
associated with the replenishment. Is there any pie chart with money?

MR. NEAL: Well, under our Plan of Operation, we made a projection that the cost to
acquire those water rights would be over a quarter of a billion dollars. In our initial work with
respect to effluent, that’s looking like we’ve undershot that.

So, I don’t know if you've been following what’s going on with our Board of Directors
over the past six or eight months, they’ve been looking at new rates and fee structures for
CAGRD members; and, in fact, made a fairly significant increase in rates and fees just last
week to address those increased projections of costs.

TRACY WILLIAMS: Thank you. And are we allowing too much growth not based on
showing the 100 years” worth of firm supply to occur in the Tucson AMA?

MR. NEAL: I don’t think so, because I think that any new growth has to show 100
years’ of firm supply. Now, what is your definition of "firm supply?"

TRACY WILLIAMS: That’s what we're trying to figure out here.

MR. NEAL: Okay. Well, in order for a certificate to be -

TRACY WILLIAMS: Firm supply to me is not pay for water, for one. Firm supply
would be drinkable, potable, good for the environment, wet water.

MR. NEAL: Well, that’s a heavy-duty requirement. No, the Department of Water
Resources’ job is to make an analysis, or review an analysis, of the water supplies that any new
prospective Assured Water Supply applicant proposes to use, and that would include
groundwater backed up by replenishment from CAGRD.

So, from the perspective of a certificated area or a homeowner in a designated provider
service area, DWR should have reviewed the analysis showing whether there will be water to
serve that project; that’s part of the proof of an Assured Water Supply is showing there’s water
physically, legally, and continuously available for 100 years; that it meets quality
requirements; that it’s consistent with the goal; and there’s a couple of other ones I don’t
remember, Tracy, but that’s their job.

Our job then is, to the extent that any of that is groundwater, we find a renewable
supply and bring it in and keep the aquifers, the AMA, in Safe-Yield. Our job isn’t to deliver
water to the homeowner; the homeowner’s getting water from their provider. I don’t know if
that answers your question. I hope it starts to.

CHAIRMAN JIM BARRY: Anybody else? Any other questions? Yes?
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COLETTE ALTAFFER: Yes, Colette Altaffer again. Ijust have two questions. One is:
When you get subsidence, your aquifer loses some of its capacity to hold water, does that
aquifer ever recover? And, if so, does it recover to 100%, or only 80%?

And then, second of all, is it possible for someone to have an Assured Water Supply
designation or certificate and still drill a well deeper than 1,000 feet?

MR. SEASHOLES: The answer to the first question is: It depends. The answer to the
second question is: Yes. So, there can be some recovery; some elastic rebound if water levels
are brought back up in an area of subsidence, but that does, in fact, depend. You can have
inelastic compaction of the subsurface layers and you don’t get all of that back. I'm not -a
geophysicist so, you'd have to ask them how much you get back.

There is some confusion about the depth of wells relative to the assured supply
requirements associated with the maximal draw-down. The analysis that’s done for either -
for an application for assured supply, if it’s based on groundwater, shows that the projected
decline of the water levels can’t exceed 1,000 feet or the bottom of the aquifer, whichever is
shallower; that isn’t a prohibition on the depth of the well - operational wells. Oftentimes for
production purposes, or for other operational reasons, wells are drilled deeper and screened
deeper. The 1,000-foot requirement is not a prohibition against deeper than 1,000-foot wells.

CHAIRMAN JIM BARRY: Dale?

DALE KYES: Dale Kyes again. To what extent do your projections take into account
the continuation of long-term drought, perhaps very significant drought in the southwest, and
the very real possibility that the Arizona’s allocation from the Colorado River can be cut back
significantly?

MS. GRIGNANO: I'll address the projections that I showed on the 2025. I think we
kept the net natural recharge at an even keel throughout the years. I think - is that fair to say?
Or we did not include the drought? That was done in 1995, so . . .

DALE KYES: So, would the next plan include some anticipation of droughts, or at least
some uncertainty about it?

MS. GRIGNANO: That would be a good thing to talk about as we're working on those
projections, yes.

MR. NEAL: Let me add to what - CAGRD’s projections. CAGRD’s projections are
admittedly conservatively high. We did not assume a drought, because we assume that in a
drought people will start cutting back. Our obligations reflect normal kind of pumping
activities, so just to make sure that you're clear on that; that’s what our projections represents.

VINCE VASQUEZ: Just a point of clarification, I think for Ken.

CHAIRMAN JIM BARRY: You want to give us your name, please?

VINCE VASQUEZ: I'm sorry. Vince Vasquez. You said 60 million acre-feet of
groundwater, Tucson AMA? Ijust wanted to put the overdraft thing in perspective saying the
50,000 acre foot draw-down or overdraft -

MR. SEASHOLES: Yeah.

VINCE VASQUEZ: - and 60 million acre-feet of available groundwater and, if my
math’s correct, that’s 1,200 years of - I mean, given localized declines, that 1,200 years without
- that's -
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MR. SEASHOLES: Then let me respond to that. There wasn’t actually a question there,
but I'm going to respond it anyhow, which is: The calculation of how much groundwater
there is - first of all, that’s a rather loose estimate; this comes out of work done by the USGS
and ADWR - down to 1,200 feet. How much water is there down to 1,200 feet? There’s - as
one of the maps that I showed, showed the aquifer extends many thousands of feet, down to
10,000 feet in some places, but that number is not especially meaningful - it’s a very large
number - but, it’s not very meaningful in terms of a water supply, because if you actually tried
to access that 60 million acre-feet, you would make the place unlivable because you would
have severe consequences associated with subsidence, fissuring, drops in water quality.

So, there is a lot of water down there, but taking that water and assuming that it’s
available to use in an area that’s urbanized is not a very good assumption; and that is, in fact, a
major reason why overall Water Management goal of Safe-Yield makes sense.

VINCE VASQUEZ: Ijust wanted to clarify (inaudible; not speaking into a microphone)
procedures (inaudible).

DALE KYES: But, there is a legal requirement that we reach Safe-Yield as well.

MR. SEASHOLES: Attempt to achieve.

CHAIRMAN JIM BARRY: Any other questions? I-Iwant to thank Ken, Jeff, Cliff and
Laura; that was very good. We appreciate your coming here and . . . (applause). Why don’t
we take a short break and then we’ll get Tucson Water and Wastewater to get up here and give
us their words of wisdom.

K

(Break taken at this time.)

CUSTOMER DEMOGRAPHICS; WATER DEMAND;
WATER QUALITY; WATER SUPPLIES
PRESENTATION BY CHRIS AVERY, INTERIM DEPUTY DIRECTOR
TUCSON WATER
AND
ERIC WIEDUWILT, INTERIM DEPUTY DIRECTOR, RWRD

MR. AVERY: - and the way that these

Tucson Water's Service Area demographics work out is illustrated by

this diagram on this slide. Tucson
(Suisaies [ 1 prmrs Water’s total services are approximately
w |4 %. samentseniceies | 225,000; and, of those 225,000 customers,

= 290 5q Miles

- ovlgated senice area | about 29,000 are septic-only largely

= 410 Sq Miles

located in those three areas: Tucson
Mountains, older parts of the Catalina

Foothills, and the Tanque Verde Wash
area.
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In addition, Pima County has
CustomerBase approximately 20 - 260,000 separate
: accounts; and, of those accounts,
oo ey approximately 64,000 are not Tucson
Oro Valley i Water customers. Those customers

196,000 Shared are located in the Metropolitan
Accounts = 67% of s . . g
all Tucson Water | == Domestic Water Improvement District
Pim:ggumy Area, the Town of Oro Valley, Town
Wsa:rtjl‘z:t:f of Marana, Green Valley, and other
septic only e unincorporated areas of Tucson. The
N
(29,000) T— P overlap accounts for 196,000 accounts,

or approximately two-thirds of the
total customers are shared in common by Pima County Wastewater and Tucson
Water.

Last - two weeks ago, last meeting, we - we showed this slide that
shows Tucson’s use in the year 2007, and we’ll talk a little bit about what an acre
foot is later, but I think it's important to note that if gasoline were sold in
acre-feet, an acre foot of gasoline would cost about $1.3 million. And, if you pay
more than a buck for your bottle of beer, it costs you about $4 million an acre foot
or more. So, an acre foot’s a substantial amount of water.

Tucson Water’s customer demographic works out this way: About
93% of our customers’ accounts are residential, either single-family residential or
multi-family residential, with the remainder commercial and industrial accounts.
About 75% of our water use also goes to serve residential use, whether
single-family or multi-family residential customers. Twenty-five percent of our
water use goes to support commercial customers. This 25% of Tucson Water’s
delivery is what, essentially, supports the backbone of Tucson’s economy.

And two weeks, when I answered the question about how much
water is used outdoors, I answered that about 45 to 50% of the water is used
outdoors, and that’s based on the residential category. If you add the total
between residential, multi-family, and commercial, about 40% of the water that
Tucson delivers to its customers is served outdoors and isn’t available to the
wastewater systems for recapture.

TR %0 This is a way those demographics
work out on the single-family and
multi-family categories. You can see
Commercial & Industrial that most of the water used for
single-family, as well as multi-family
\ customers is used outdoors. The other
' dominant consumers of water in both
categories are toilets and washing
machines in - in these particular

25% of Demand

B Outdoor Process Restroom B Cooling B Kitchen Laundry [ Other
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categories. And that, as we move forward to discuss conservation in the - in
future discussions, those uses are going to form some of the prime candidates for
conservation potential in the Tucson Water Service Area.

In the commercial and industrial
LSS T wall category, you can again see that
outdoor water use and restroom use
here are the predominant consumers
of - of water in that particular sector.

Single Family

‘. Multi- Famny

56% of Demand 19% of Demand

M Outdoor Tollet Shower W Faucet Washers B Leaks Other

Volume 3 June 25, 2008 Transcript 20



And, when you look at reclaimed use
by customer category - you know,
Laura also showed how reclaimed

Pima Co

i water is - is distributed spatially

Oro Valley

throughout the system - and in Tucson
Water’s particular system, you can see
that the dominant users of reclaimed
water are golf courses, and that
dominancy’s even more enhanced
when you understand that most of the
deliveries to Pima County for the
Arthur Pac - former Arthur Pac Golf Course, now called Crooked Tree, and to
the Town of Oro Valley, also go to golf course usage, and the remainder is to
parks and schools and to other customers, including private residences and
outdoor landscaping. By far the majority of customers on the reclaimed system
are located in this category in terms of numbers, but their volumetric use is
small.

How does this all work out? Well, in 2007, we estimate that Tucson
Water served about 80% of the potable municipal and industrial water that was
served in the Tucson area, and the entire economy of the Tucson area was about
$27 billion in gross domestic product. So, I think it’s fair to say that 136,000
acre-feet of Tucson Water delivery supported a $22 billion economy in our
service area.

How does that compare? Well, statewide, on the municipal and industrial sector,
approximately 1.88 million acre-feet
supported a municipal and industrial

S———— economy in Arizona of $210 billion,
In 2007, 136,000 AF of Water Supported a $22 Billion Economy

Economic Return From Water

in Tucson Water's Service Area which averages out to about $110,000
: | an acre foot. For agriculture, 5.16
Seeiiee million acre-feet supported an
+ 1.88 MAF Supported a M&| Economy . .
of $210 Billion = $110,000/AF = approximate $2.3 billion economy;
+ 5,16 MAF Supported an Agricultural - - :
Economy of $2 3 Blon = S480AF and, even rounding up, you get $450

+ Tucson = $160,000/AF 2 an acre foot.

: 2 And Tucson is especially
efficient in its use of water. The way it
works out in the Tucson area, an acre
foot of water delivered to Tucson Water’s customers supports about $160,000
worth of gross domestic product.
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Here’s some of the recent water use
trends. This is a chart that shows
Tucson Water’s accumulated
deliveries in - in - in potable water
over the last decade, and you can see
that there’s a relatively steep climb for
the first few years. And, starting in
2002, some interesting things started
to happen in Tucson Water’s
demographics. That’s even more
interesting when you take into account
what was happening in terms of our
increased number of customers or accounts. Between 1998 and 2007, you can see
that we grew from approximately 175,000 accounts to the 230,000 accounts that
we have today.

Recent Water Use Trends

What does that mean with a flat supply, increasing number of accounts? It
Service Accounts and Usage per Service means decreasing demand per
account; and, in fact, these numbers
with - are - are - are very startling to
me. If you look at this number, you
can see that between 1998 and 2007,

the average customer of Tucson
Water’s use diminished from
somewhere around 21 Ccf per month
to somewhere around 17 Ccf per
month. And, although there’s some
statistical variation in this sample, I
think it’s fair to say that, on a per-customer basis, or per-account basis, Tucson
Water’s demands have decreased about 15 to 20% over the last ten years on a -
on that per-account measurement.

As we move forward, the fact that the water that Tucson delivers
supports a robust economy, and the fact that Tucson Water’s deliveries to
customers has diminished on a
per-account basis over time means
/ that we have a lot of opportunity to
Customer Demographics meet the challenges of the future, and

we’ll talk a little bit about those
f‘” QU ESTIONS challenges in a few minutes when we

get into the water resources picture.
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I'd now like to introduce Eric Wieduwilt, who's the Acting Deputy Director of
Pima County Wastewater, or Pima County Water Reclamation Department. I've
been practicing that for two months and I just can’t quite get it.

Facilities (3}

@ Sub-Regional
Wastewater
Reclamation
Facilities (8)

MR. WIEDUWILT: Thank you, Chris.
Good evening everybody. I do want
to start out to say that after the
presentation we saw on the AMA,
talking about customer demographics
is not really exciting. So, hang on, let
us go through this information.

There are two points that
I think you’'ll walk away with when
we get done with this part of the
presentation. The first is that between

our two agencies, there’s a lot of similarities; and the second thing is there’s also
a lot of differences, and those are the ones we’ll try to emphasize as we go

through.

Again, to refresh your memory of where we are with Pima County
Regional Wastewater Reclamation Department, we have three major
metropolitan facilities: Ina, Roger, and the Randolph Park Facility, and eight
sub-regional facilities that serve those areas that we call "non-metro."

If you look at the customer demographics pie chart on the lower

W PCRWRD 2007

""" Regional
Sewer Service
Area

- Current

Service Area
for Tucson
Water Only

- Service Area

Commeon to
Tucson Water
and PCRWRD

that we do the wastewater service for
other water companies, and scattered
throughout are those septic systems
Chris mentioned in the foothills
predominantly, but we also have them
in central Tucson; they’re everywhere.

Volume 3

right, about 10% of our customers
come from those outlying areas, and
90% come from the metropolitan area.

As Chris mentioned, our two current
service areas overlap a bit. There’s
also outlying areas where Tucson
Water supplies and we do not supply

equal wastewater service, other areas

- - /
PCRWRD Customer

'

)

B Industrial
B Commercial
B Residential
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Looking at our demographics for our customers, 92% are residential, and the
remaining small percentage are industrial and commercial. We separate our
two, industrial /commercial, residence, because of our pretreatment program. I'll
go into that in a little more detail in a second.

i I TaErE If we look at by volume, I think we're
;\ Ff i ' seeing the same numbers that Chris
W) Lountifomat presented. The commercial/industrial
et portions use a lot more water than
ying they have number of customers. We

El nufacturing

S are also seeing our residential water

usage dropping dramatically. And I
: think, as we update our design

Total 11557 o standards, we have to take that into
ha account; that we are becoming much
X more efficient in our water use and
that which we send down to the wastewater system. Our industrial customers
cover the gamut of everything you could imagine is in the City of Tucson; listed
are a few of them, anywhere from meat packing to laundromats, to pet clinic
mortuaries. We have 1,557 industrial customers, and we do have a regulatory
requirement to have a pretreatment program where all the significant industrial
dischargers are monitored.

PCRWRD Pretreatment Customers We have 607 permitted businesses
=~ right now, and the intent is to protect
the biological activities in our
treatment plants, and to make sure the
effluent that we discharge has a

: minimal amount of contaminants and
sl pollutants.

PCRWRD Customers — Major Water Companies

29,176 (11%)

Looking at our major water suppliers 3581 (1%) g

that we serve from the wastewater side, 10460 (50 e
Tucson Water, Oro Valley, Metro i GHENRT N
Marana are the larger ones. The pie Sa Water

chart goes from top center to the right if
you wanted to try to match colors with
names.

194,683 (75%)
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e ——
PCRWRD Customers — Other Watgr pompanr" S

And then from that smaller chunk, we

have a large diverse group of water

providers that we provide the sewer
service to.

T OO el We'll also mention that

B Flowing Wells

(e el for these numbers, we have references

M Vail Water

o of which report they came from.

B Diablo Village Water .

B Voyager When our report is developed at the

4,427 (15.2%) B Other

042 O end of this process, that reference
document will be incorporated. So,
walk away with maybe the percentage
distributions, and don’t focus so much on the specific numbers.

3,306 (11.3%) Totalt28,176

PCRWRD Sewer Outreach Subsidy Program In 2007, we also implemented an
outreach subsidy program for those
residents that need some help with
their sewer user bills, and we have a
total of 1,233 enrolled currently,

sl divided into different tiers of needs for

qualified for » discount

alified for el their sewer user bills.

Total Enrollment: 1,233
(Since inception on July 1, 2007)

Water

Very exciting -- that’s the end of the
demographics part. We're going now to §
open the floor for questions for customer Questions
demographics, and then Chris will come
back and we’ll sort of tag team as we
move into the resource part of it. So,
any questions?

UNIDENTIFIED FEMALE
SPEAKER: (Inaudible; not speaking into
a microphone.)

MR. WIEDUWILT: Six percent of our customers come from
Metropolitan.

TRACY WILLIAMS: Okay. This is for Chris Avery. Tracy
Williams. (Inaudible; not speaking into a microphone) in the southlands that -
and - and you said that you were obligated to serve, and can you explain what
that obligation is?

MR. AVERY: Sure. I'd be glad to. Generally, the law in Arizona
states that when a city that owns a municipal water company generally has an
obligation to provide water on a more-or-less equal basis to all of the areas or
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spaces in the City limits, and so the City of Tucson’s City limits include that - that
large southlands area that hasn’t been developed yet, but the annexation of those
lands brought with it an obligation that Tucson Water provide service to the res-
- the future residents of those areas on the same basis as residents who may -
might move in somewhere else.

TRACY WILLIAMS: (Inaudible; not speaking into a microphone.)

MR. AVERY: The area that’s shown on the map is the area within
the City limits. There’s - there’s a Swan southlands area that’s owned by
Diamond Ventures, I think - am I getting that right? That isn’t within the City
limits, but the - generally that area’s called the "southlands," and there was an
annexation that was done approx- - Albert you got the answer to that? Eight
years ago? Yeah, eight to ten years ago, there was a large annexation on the
south - south side of Tucson.

UNIDENTIFIED FEMALE SPEAKER: I was wondering when you
were talking about the water usage going down in Tucson since 2002, if you did
tfigures on how many people dug their own wells and got off the grid because,
obviously, the people that wanted to invest in drilling their own well and getting
off the grid were people that were heavy water users?

MR. AVERY: I can answer that question partially, but not
completely. We've got folks at Tucson Water who are looking into this question
extensively, and the question of whether private well ownership might be a
factor, it - it's not a - it’s not a factor that we think is important, but it’s something
that I will look into and get back to you with an answer about some estimate for
the number of private wells that may have been drilled since 2002 and what their
effect might've been on our - on our customer demographics.

There’s no question that there were some private wells that were
drilled in the - in the Tucson Water Service Area during that period of time, but
that era is largely over now with some recent amendments to the Arizona
Revised Statutes that preclude the drilling of private wells, or exempt wells,
within a Water Provider Service Area.

UNIDENTIFIED FEMALE SPEAKER: Thank you.

COLETTE ALTAFFER: Colette Altaffer. That annexation that
occurred in the southlands area, when that annexation occurred the
pre-annexation agreement indicates that the State retained both the mineral and
the grazing rights. Is it possible that they could permit some form of mining to
occur in that area that would then throw off your water projections?

MR. AVERY: I don’t know the answer to that question. Albert -
Albert, though - Albert Elias, the City of Tucson Planning Director, can probably
help you with that, though.

Albert Elias?): You know, Col- - Colette, on that question, I'm - I'm
not aware of any provision in there regarding mining rights, but I suppose, in
theory, the State Land Department could grant a license for someone to do some
kind of mining in that area. I know that that was never really contemplated from
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the City’s point of view, and I think if they did try to issue a mining license in
that area, they would be required to notify the City and - so, I don’t think that
was ever given, you know, much thought, and I think the way the system is set
up for them to issue a mining license, I would say it’s probably pretty unlikely.

MR. AVERY: I can answer the question from a quasi-geological
point of view, and - and the answer to that question is that the southlands
annexed area is largely alluvial basin fill and the - I don’t know what the depth
of the hard rock is there, but it’'s substantial.

COLETTE ALTAFFER: So - so, if there’s a sand-and-gravel
operation in there, how much water do they typically use?

MR. AVERY: I don’t know the answer to that question either.
Laura - Laura can help you, though. We got lots of expert here, yeah. Right?
Got to be careful I don’t overstep myself here. All right.

After talking about customer demographics, it’s now time to talk a
little bit about available water resources, and I'd like to start my discussion
tonight with a little bit of a reference to an article that appeared in the newspaper
this morning that was a consequence of a talk that was given yesterday morning
at the Water Resources Research Center Conference at the Biltmore in the

Phoenix.

And one of the presentations during
VI =" B that conference was a look to the

— tuture about how the tri-county,
CAWCD Service Area would be using
water 40 years from now, and one of -
Available Wator Reolrces one of the components of the speaker’s
talk was a discussion of how Colorado
Nater River Water, effluent, and
groundwater would be used 40 years
from now. And the speaker predicted
that the - there would be dramatic
reductions in the use of - in
groundwater pumping, almost to effectively zero in the three-county area; that
reclaimed water would form about 30% - that reclaimed water would be
captured at about a 40% rate; and that it would be distributed to customers at
about a 30% rate; and that most of the major contractors of - of Colorado River
Water and the CAP canal would use Recharge and Recovery Operations in order
to forestall the short-term effects of drought, shortages, or infrastructure failures
on the CAP. And I'm here to report today, as we go through this presentation,
that Tucson and Tucson Water is already 40 years ahead of the game with respect
to all those water resources.
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Let’s talk about those three resources:
gucsone Saliahle ater Colorado River Water, groundwater
and effluent. The most important
resource in Tucson’s past has always
been groundwater, and it’s the source
of supply that we relied upon virtually
from the inception of the City of
Tucson until the year 2000. And we

hh Available Groundwater

; - =]
LR e |~ W Resources
b b

Effluent

——

talked a little bit about the
groundwater system and supply in
last - in the last meeting, and - and
about the infrastructure that Tucson
Water built over the years and that’s
still available to deliver that source of
supply to Tucson.

As - as - as for legal rights to groundwater, Tucson currently has legal access to
about 1.7 million acre-feet of groundwater credits under the Assured Water
Supply Rules. In addition, it has
access to an additional 2 million
acre-feet of credits in 2025 that are
primarily based on farmlands that
Tucson Water purchased in Avra
Valley in the 1970s and “80s, and it’s
this supply that will provide an
important backup supply for the
region in the future.

Tucson’s Groundwater

*Tucson Water currently has
legal access to about 1.7
Million Acre Feet of
Groundwater

+An additional 2 Million Acre
Feet will be available in 2025

*Will Provide Backup Supply in
Future

. P " Historical Groundwater Level Change
One of the reasons we’re not relying 1950-2000

upon groundwater as a source of supply
was illustrated in the earlier

presentation by ADWR, and I don’t V) Wate Lovel Crange |
want to get into this too far except to B RN I s o100 |
note some interesting things about this \ : i
map. One of them is that on a regional R _ e % _me
basis there were substantial depletions ' 4511200
in the aquifer; and the other is that / : \ e

‘ ; ] o -301' to -350'
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there’s an interesting little comment here down on the south side; that’s a
consequence of the Pima Mine Road Recharge Project that’s been operated by the
City and the Central Arizona Water Conservation District since the late 1990s;
that Recharge Project is putting water into the aquifer upstream of the central

well field in Tucson.

Historical Groundwater Level Change
1950-2000

. Legend

Wiater Level Change

I +51 to+100

+1' to +50'
0 to-50'
-51" to -100'
-101' to -150'
=151" to -200'
-201" to -250'
-251" to -300"
-301" to -350'

If you look on the Tucson area a little
bit closer, you can see that the
groundwater declines in the - in the
City of Tucson and Tucson Water’s
Service Area are primarily
concentrated in the central well field
that’s located about where we are
right now, and a little bit to the north.
And if you look at that groundwater
decline from 1950 to 2000, you see
depletions in - in some areas of about
300 to 350 feet. But, since Tucson has

started relying on - increasingly relying on Colorado River Water as a source of
supply, some of the worst effects of those groundwater declines has started to
become attenuated. There we go, 2000, today. So, in addition, you can see that
even more water in the last seven years is coming in from Pima Mine Road.

Historical Groundwater Level Change
1950-2007

Wiater Level Change

I +51 to+100

+1' to +50'

0 to-50'
-51" to -100'
-101' to -150'
=151" to -200'
-201" to -250'
-251" to -300"
-301" to -350'

Land Surface Elevation Change in Inches
1987-2005

Subsience

vei O e

_Water Level Change

51 to+100°

+1' to +50'

0 to-50'
-51" to -100'
-101' to -150'
=151" to -200'
-201" to -250'
-251" to -300"
-301" to -350'

We talked a little b1t earlier in this
meeting about subsidence. This is a
little graph that overlays subsidence
effects on top of the groundwater
declines in the Tucson region, and one
of the interesting drives I think - to
think about this is if you took a drive

along Twenty-Second Street from "A" Mountain to the Pantano Wash, you'd
come across an area where subsidence effects in the last 20 years or so range
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from three to four inches, four to five inches - about where we are right now -
and starting to feather out toward the Pantano Wash.

If you're to take a similar drive along a similar cross-section in
some of the aquifers in the Phoenix area, you would see similar kinds of numbers
across the ten-foot trans-set. In Luke Air Force Base, though, those numbers
would be in meters; not in inches. And the difference would be a couple of
blocks in this wall behind me to the - the entire depth of the wall behind me in
terms of subsidence effects that are produced from 300 feet of draw-down.

So, when you heard earlier from Ken Seasholes that Tucson has a
deep and productive aquifer, this measure of subsidence effects is one way to
analyze that. And this aquifer remains as an emergency source of supply for
Tucson Water and its customers into the future and it provides a buffer against
unvariables (sic) and uncertainties on the Colorado River.

Tucson’s Colorado River Water %8 So, let’s talk about Colorado River

Resources ) .

resources. As mentioned two weeks

ago, Tucson Water uses Recharge and
Recovery as a method of use - using its
Colorado River allocation. And those
Recharge and Recovery Projects
located in Avra Valley, as well as Pima
Mine Road - that's down about here -
connect us to a much larger system on
the Colorado River, including the
entire Seven Basin States.

Right now, the City of Tucson CAP
allocation is 144,191 acre-feet a year.

In addition, the City of Tucson has a
Central Arizona Groundwater
Replenishment District Membership of

Colorado River Water

» City Of Tucson's CAP Allocation is
144,191 AF/Yr 12,500 acre-feet a year, and that means

» City of Tucson's CAGRD 3
e Do that the Central Arizona Water

|« Total 156,691 AF/yr Via CAP Conservation District has some
« Tucson Water's Largest Renewable i  Obligation to deliver approximately

_ SUF’P'V 157,000 acre-feet a year to these

Recharge and Recovery Facilities.
And if there are any issues about the
Central Arizona Groundwater Replenishment District and its proximity to areas
where water can be beneficially used, those questions are largely attenuated by
Tucson’s Operation of Storage and Recovery Projects along the Central Arizona
Project canal, as well as infrastructure available to deliver those supplies directly
to its customers.
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SeAnBRSTSt s araiETies Let’s talk a little bit about the Seven
Basin States. We - we had some
questions earlier in this presentation
about the effects of the drought that
began on the Colorado River system in
1999. And one of the ways to react to
fgfff a drought is to sort of cover your

- hands - cover your eyes with your
hands and pretend like nothing’s
happening, and the other way is to try
to respond collectively to a crisis that
effects not just Tucson, but the entire western region, and that’s what the Seven
Basin States have done.

As of last spring, the Seven Basin States entered into novel
arrangements about how to manage the Colorado River during times of
shortage, and what those agreements do, in the first respect, is manage Lake
Powell, which stores two years” of Colorado River supply, and Lake Mead,
which stores another two years’ of Colorado River supply in some kind of
conjunctive fashion.

We've heard a lot about Arizona - Central Arizona Project
allocation and the fact that it’s junior priority on the river, and Larry Dozier
talked about that extensively two weeks ago. We'd like to show you a little bit
about how the shortage-sharing criteria that were developed as a result of the
Seven Basin States” agreement work with respect to the water supplies that
Tucson Water has entitlement to.

Tiered SI?:r‘;:;eBg;;ii;a::greement Here’s hOW it WOI'kSZ Lake Mead’
when it’s full, has a capacity of 26
oL Lo EIMI million acre-feet; that's about two
/1 years’ worth of runoff on the Colorado
River. Right now, the elevation, after
the unpredictable weather of the last
decade or so, is at about 1,110 feet in
elevation, which means that the
reservoir is about 40% at capacity, or
11.9 million acre-feet. If the elevation
of Lake Mead were to drop to 1,075

Low Priority Uses

,000 AF

Municipal
& Tribal

. .'
e

feet - something that’s actually never happened during the entire history of the
reservoir - the lowest it’s ever been is in 1955 when there was a huge drought on
the Colorado River, Lake Mead’s elevation went to 1,089 feet, and elevation also
dropped to 1,089 feet in 1965 when the Bureau of Reclamation began taking
Colorado River and filling Lake Powell. However, if Lake Mead drops to 1,075
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acre-feet, or about another million and a half acre-feet from today, we end up
with a tier-one shortage, and that tier-one shortage takes about 400,000 acre-feet
off of the - Arizona’s allocation and - and leaves that water in the reservoir to try
to maintain water levels.

If Lake Mead drops another 2 million acre-feet or so, to 10,050 (sic)
feet in elevation, another 100,000 acre-feet or so comes off of Arizona’s allocation.
And, finally, if it drops another 2 million acre-feet or so, to 5.8 million acre-feet,
or 10,025 (sic) feet, there’s another shortage. But, none of these shortages that are
predicted or accommodated by the Seven Basin States” shortage-sharing
agreement would reach Tucson Water’s current allocation which is protected,
along with other municipal and tribal allocations of Colorado River Water.

And the one of the ways that Tucson Water has been able to protect
this allocation is by building the CAVSARP and SAVSARP Storage Projects in
Avra Valley which, as of this summer, we’ll be able to take all of Tucson’s
Colorado River allocation and protect it from shortage.

Let’s talk about effluent resources for a minute.

MR. WIEDUWILT: I'm back.

MR. AVERY: Thank you.

Tucson's Effluent Resources

« Effluent is a Vital, Locally-
Generated Renewable
Water Resource

* Tucson's Reclaimed
System Recycles Effluent
and Preserves
Groundwater

= The Need to Reuse
Effluent Will Increase
Owver Time

« Effluent Supply Will Grow
With the Community

= This Resource Will Help
Ensure Supply
Sustainability and Drought
Resistance in the Future

MR. WIEDUWILT: Of course, when
we talk about effluent resources,
remember we have the metropolitan area and then the outlying area.

WiHALIE RS aE ST Another reminder is the acre-foot
conversion. We, in Wastewater, work
in the million-gallons-per-day world.
8 e They like to say that water is in
One acre-foot = an acre of land to a depth of one foot acre-feet; about the size of a soccer

= 325,851 ga!lons R
=43,560 cubic feet field, one foot deep.

y )

'.
g L_';

7

i,

i
&

An acre is about % the size of a full football field
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PCRWRD Effluent Generation and Use When we talk about the difference
between our effluent from the

ERHIE e DS TS ey sub-regional areas in the metropolitan

S0p Revioun) Seciia: facilities, this chart, again, is very

Randolph Par similar to our demographics; 6%
comes from those outlying eight
smaller sub-regional facilities, and the
largest portion from the metropolitan
. area. Roger Road Facility discharges
“.,;';:g:’;”;;;“' both to the Santa Cruz River and is the
) primary source of effluent to the
Reclaimed Water System of Tucson Water. Ina Road, currently, is solely
discharging into the Santa Cruz River; and Randolph Park, located not too far
from here, is also solely tapped into the Tucson Water Reclaimed Facility System.

PCRWRD Effluent Generation and Use — & To quickly break down the

SSELASEIRIELECIIERE. | contribution of our smaller facilities,
2 ' this chart has both their effluent
discharge and, at the bottom in light
blue, what the primary type of
effluent discharge is. We have the
range of surface discharge -
percolation, evaporation - and some
reuse and reclaimed water use on a
few of the facilities. But, it's a very
small part when we talk about where
are the available effluent sources within our system.

When we look at the metropolitan area only, Roger Road, Ina Road, and
Randolph, we can see that 23% is currently going to the reclaim system and the
remainder is going to surface discharge,...

Metropolitan Effluent — Reclaimed and Discharge Metropolitan Effluent Allocation

28,200 (41%)
Reclaimed

15,805 (23%)

Discharge
52,420 (TT%)

an EH‘Iurnk Poal
vater
W Oro Valley
B Pima County
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Effluent Entitlements
({Based on 68,200 AF/YR Effluent Production)

Secretary of Interio

Conservation Pool -10,0 rent Use = 0)

Effluent Recharge Credits 30,000 (40,000)

Providers County
27,000 (36,000) 3,000 (4,000)

Lower Santa Cruz Ri
Recharge Project

lley
L ,300)
Total: Credits of 10,521.4 ¢ -feet (2007)

164.5 (1.6%)

and that portion of surface discharge is
already allocated through this formula,
S S and I won't spend too much time on it.
R Db R Chris will also go through a similar

= Crovaiey display, but we can show that the
largest contribution is the dedication to
the Southern Arizona Water Right Settlement Act and other players in our
effluent pool.

3,081.8 (29.3%)

This is also an example of some water rights coming from a managed recharge

project that we have on the lower Santa Cruz, showing, again, the proportional

distribution; and, again, the reclaimed water rights will be discussed by Chris

also.

County Water Rights

We can’t leave the topic of wastewater

rights until we also show that we do have

Surface Water a5 76 Type L, Type II, and surface water rights

within Pima County, primarily conveyed

through the purchase of property; and

this water currently is used for

_ _ environmental in-stream uses, riparian
Primary uses are environmental and ranching habitat, and ranching.

Type # Rights Acre-feet in 2006

Type 1 Non-Irrigation 12

Type 2 Non-Irrigation 18

Last but not least, how can we not talk
about biosolids when we talk about wastewater? We are talking about resources.
At this point for our resources, we do pay to have them disposed of by land
application, but we are constantly looking at what the viability is of using these
biosolids as compost material and to
gain some revenue from it. With that, q PCRWRD Biosolids
we go back to Chris.

MR. AVERY: It's one thing to talk , S o

about effluent entitlements and the -
and the rights to effluent as a resource,
and another thing to talk about how
it’s actually used in the Tucson region « 5,851 truck loads

today. AndI-I'd like to show you a 0 | *Applied to T-and-T Farm and

23 Kai Farms in Marana
* 3,053 acres amended in 2007
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breakdown of how - one of the questions we got two weeks ago was a question
of how the effluent allocations work as a consequence of the 1979 IGA. And I
hope - I hope that you'll bear with me a little bit. I know this graphic is
complicated and it's made even more complicated by my diction at times, but I
think we can through and show you comprehensively how effluent’s allocated in
the Tucson region from the Roger, Ina Road, and Randolph Metropolitan
Treatment Plants.

So, let’s start with an assumption that there’s approximately 68,000
to 200 (sic) acre-feet a year that are discharged from the - those plants. The first
cut of allocation of effluent is to the Secretary of the Interior under the Southern
Arizona Water Right Settlement Act, which was an Act that settled the Water
Rights Claims of the Tohono O’odham Nation to - to the re- - to water in the
region. And this obligation is held by the Secretary of the Interior in trust for the
- for the Nation and is to be used beneficially to provide a water supply for the
Tribe in times of drought or shortage.

The remainder is approximately 40,000 acre-feet; of that, the City
and the County reached an agreement in the year 2000 that allocates as much as
10,000 acre-feet of this water for use for conservation of riparian habitat
restoration purposes. Although the - the pool of water was initially established
for habitat mitigation plans under Section 7 in anticipation of - of the listing of
the Pygmy Owl - and some of that’s changed over time - so the current usage on
the conservation effluent pool is currently zero. But, if the conservation effluent
pool were to be used, there would be a remainder of 30,000 acre-feet available for
use. Today, there’s about 40,000 acre-feet of effluent that remains after the
conservation effluent pool and SAWRSA cuts.

Of that, the 1979 IGA between the City of Tucson and Pima County
splits the remainder on a 90/10 basis. So, of the 40,000 acre-feet that are available
today, the County has rights to 4,000 acre-feet of water, and the City of Tucson,
and other water providers, have rights to about 36,000 acre-feet of that effluent;
that’s further divided up today in the following three ways: Oro Valley has an
effluent agreement with the City of Tucson that delivers the approximate share
of effluent to Oro Valley that Oro Valley delivers wastewater to those
Metropolitan Treatment Plants; and the same arrangement has been reached
between the City of Tucson and the Metropolitan Domestic Water Improvement
District. So, today, that results in an allocation of 31,000 acre-feet a year to
Tucson, 23,000 acre-feet a year to Oro Valley, and 2,700 acre-feet a year to Metro.

We've all cooperated together on a managed recharge project in the
Santa Cruz River, and that further complicates the accounting a little bit, but I'll
take you through that. So, Tucson’s remaining effluent of either 23,300 acre-feet,
or 31,000 acre-feet, we use about 13,000 acre-feet currently in the reclaim now.
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— Now, remember, the vision for the
Tucson Effluent Utilization [

future of the CAWCD Service Area is
that as much as 30% of effluent
Current Available Supply (AF) = 31,000 (CEP=0) generated in the area will be reused
-13,0( for reclaimed water. Well, of Tucson’s
45,000 30,000 acre-feet of supply, or - or
Menaged Credite: 5,900 40,000 acre-feet of supply, Tucson
Aquifer Cut: -5,000 . .
Elnen currently delivers about 30% to its
Available : 5,5 customers in the form of reclaimed
water, so we're 40 years ahead of the
game. That leaves 18,000 acre-feet that

flow into the managed recharge project.

The way the recharge project works is half the water that makes it
to the aquifer is left in the aquifer as a cut to the aquifer and the water provider
holds the remaining 50%, minus evapo-transpiration losses. So, this is how the
project worked as recently as last year. Ten thousand acre-feet of that 18,000
acre-feet were recharged; that was split in half; 5,000 acre-feet in credits; 5,000
acre-feet to the aquifer; and about 1,500 acre-feet were lost to
evapo-transpiration; that leaves 5,500 acre-feet. Now, remember, this 5,500
acre-feet is less than Tucson’s obligation under the conservation effluent pool.
So, in essence, the entire volume of water that’s available to the City of Tucson
today is used in one purpose of another, or reserved for use for a specific
purpose.

e ppd ity : This is the way all of
those resources stack up to meet

184000 AFie Tucson Water’s current Assured
- Water Supply filing with the State of
Arizona, and this is a fairly complex
process, but I'd like to take you
through it a little bit quickly and show
you how it works.

Basically, the bulk of

ECACTC  Tucson Water's supply for Assured

. Water Supply purposes is this
Colorado River Water allocation. Other renewable sources of supply are sort of
found here in bits and pieces. There’s a 4% incidental recharge credit here and
CAGRD membership. In addition, there’s some groundwater accounting and
supplies here that make a total portfolio of 184,000 acre-feet a year of Assured
Water Supply water that’s currently available to the City of Tucson, and has been
accepted by the Department of Water Resources as part of its 100-year Assured
Water Supply. And the way the Department counts future demands, it counts a
current total delivery demand, as well as future anticipated demands over a

142,000 AFHyr
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ten-year period. And so for Assured Water Supply accounting purposes, that
total is 142,000 acre-feet a year.

Tucson Water's Sustainable
Water Resources

One recent way that we were asked by

the City of Tucson Mayor and Council
to account for water is on some sort of
sustainable basis. And I've spent a lot
of time trying to avoid the definition
of "sustainable," especially given the
context of this Committee. But, what
we're talking about here, in terms of
the information we’ve provided to the
Mayor and Council, is what are the
renewable supplies that are currently

available to the City of Tucson? And the way those stack up is as follows:
There’s about 5,500 acre-feet of incidental recharge credits. We talked a little bit
about those two weeks ago. A Colorado River allocation, and Central Arizona
Groundwater Replenishment District Membership. That stacks up against our
current deliveries in the following way on the potable side: We currently
delivered about 129,000 acre-feet. Those numbers, depending on - on what year
you're counting - this is a future look - and that leaves about 33,000 acre-feet a
year available of sustainable supply to the City.

In addition, the effluent entitlement’s about 31,000 acre-feet. We
currently use about 13,000 acre-feet, and that leaves about that 18,000 acre-feet
that are also available for future supply, and leaves a total of about 50,000
acre-feet of available renewable resources to the City.

Year 2020 %

2.0 Maf Redeemable Gw |
1.5 Maf Groundwater Credits i
Unused Tucson Effluent
NIA Reallocation [CAP)
ADD Water (Non-CAP)

Renewable

S
Groundwater

Indian Leases (CAP)
175,000 AF

1
|
|
|
|
Ralnwater Harvesting |
|
|

Desalination

Let’s go - let’s go forward to the year
2020. We talked about this pie chart a
little bit in the last week’s
presentation. In the year 2020, we
expect to deliver about 175,000
acre-feet of water to our customers,
and we’ll hold firm with that
demographic, at least for a while- until
we try to figure out the cost of the
relatively flat usage in our service area
over the last five years. The way we -

we predict that those supplies will be delivered: Again, majority Colorado River
Water, some small slice of renewable groundwater; it’s primarily based on
incidental recharge, and the CAGRD membership, and increasing reliance on

effluent.
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And, in addition to those supplies, the City will also have a
remaining portfolio of supplies that may or may not be available to it, and I've
tried to list these supplies in order of surety, if you will. So, we know that we got
2 million acre- feet of redeemable groundwater accounts, and we expect that our
1.- - current 1.7 million-acre-foot groundwater credits will be reduced by about
200,000 acre-feet of pumping between now and 2020.

In addition, we will have an unused effluent supply and - and, if
discharges from the area’s wastewater treatment plants increase over time, that
supply available to Tucson will increase proportionately, as well as to the other
water providers. And one of the reasons for that is that the SAWSRA obligation
of 28,200 acre-feet is fixed. So, although, it - it forms a majority, or a substantial
component of Tucson’s effluent supplies, the Tucson region’s effluent supplies
today, its proportionate share will diminish over time as more water’s
discharged from Pima County’s Wastewater Treatment Plants.

In addition, the Central Arizona Project, at some point in the future,
is going to have to allocate non-Indian agricultural water; and - and we expect
that the region as a whole, and Tucson Water in particular, will - will play a part
in that reallocation. And one of - one of the benefits of having Recharge and
Recovery is that non-Indian agricultural supplies are not likely to be protected
from shortage, but in times of normal flows on the Colorado River, or in times of
surplus, those Recharge and Recovery Projects can put that water to use.

In addition, the - the Central Arizona Water Conservation District
has started the ADD water process; Larry Dozier talked about that a little bit two
weeks ago, and we expect to participate in that process. During yesterday’s
presentation, the estimate was that that may be as much as 350,000 acre-feet of
water available to the three-county service area.

One other additional source of supply that’s available to the
community as a whole, if not exactly to Tucson Water in the traditional sense
have - having a source of supply that’s owned by the water utility and delivered
to customers, is rainwater harvesting.

In addition to that there are Indian leases. One final component of
supply that a lot of folks who are interested in future water resources challenges
like to talk about is desalinization, and that can take a lot of different forms; it
doesn’t necessarily have to take the form of nuclear power to electric plants in
the Gulf of Mexico; it can be used even to remediate locate supplies, or brackish
groundwater supplies that might not otherwise be available for use.

And one of the things I'd like you to think about as we move
forward to try to meet these challenges in the future is that chart that we put up
here a while ago and talks about the economic return that municipal and
industrial users get from water.

So, in addition to having a diverse portfolio of supplies, in addition
to being about 40 years ahead of the curve on - on the resources that Tucson
Water has, we also have a vibrant and robust economy in the City of Tucson that
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makes very efficient use of the water resources that we deliver and that produces
large economic returns from that water.
Those large economic returns allow us to be Nl ™
innovative, creative in solving the water '
resources challenges of the future, and we
hope that we’ll be able to take you forward
on that journey and to understand what
those challenges are, both from a supply,
energy and water quality and infrastructure

perspective as we move forward through this Q ue St! ons

process. Thank you very much.

Available Water Resources

CHAIRMAN JIM BARRY: Are
you going to take questions now, yes?

MR. WIEDUWILT: Sure.

CHAIRMAN JIM BARRY: Questions? Yeah.

CHRIS BRUX: My name is Chris Brux (ph.) Where you talk about
the -

MR. AVERY: Great name.

CHRIS BRUX: - the available groundwater credits that - that will -
the City will have access to -

MR. AVERY: Yeah.

CHRIS BRUX: - associated with ag land that’s been purchased -

MR. AVERY: Yeah.

CHRIS BRUX: - could you explain briefly how those credits come
about and - and what the significance is of those credits? You mentioned they
become available in 2025?

MR. AVERY: Yeah. Ican doit, but I can’t do it briefly; it’s a really
complicated question. But, the - the simple answer is that the - the City of
Tucson, as a consequence of purchasing large volumes of - of large acreage of
cotton farms and fields in Avra Valley beginning in the mid-1970s, obtained
some groundwater credits as a consequence of, basically, retiring that former
agricultural use. And the sum total of those credits, depending on how they’re
accounted for - and it’s extremely complicated, and I won’t even try to get into it
here - but, the idea is that if Tucson Water manages its resources wisely over the
next 18 or so years and uses Colorado River Water for Recharge and Recovery,
we - we will have an account of groundwater credits that are available to us in
2025 of approximately 2 million acre-feet. And those numbers can change
depending on how much water’s pumped between now and then. But, it’s,
essentially, a credit for retiring farm fields in Avra Valley that would otherwise
have pumped water from the 1970s until today, and into the future.

UNIDENTIFIED FEMALE SPEAKER: (Inaudible; not speaking
into a microphone.) Hi. I'm - I'm interested in the effluent and the reclaimed
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concept that you talked about and tying it together with last week’s or two
week’s ago presentation, and seeing that Pima County is upgrading its system to
deal with the different grades and, like, there’s Type A, A+, B. Can you address
that why Pima County is going up to the highest grade possible?

MR. WIEDUWILT: I think I can partially address that. We operate
under regulatory constraints where our water quality has to meet State
regulations and federal regulations under the Clean Water Act. The two major
upgrades we're doing at the Roger Road Plant and the Ina Road Plant are
regulatory-driven. We are moving toward an A+ delivery system, which is the
cleanest possible water, and its nitrogen removal is the foundation of what we’re
being asked to do for those two treatment plants.

We have also outlying facilities that started out with a B level water
quality, because the uses were primarily percolation and evaporation. As we see
opportunities to move that water into reclaimed systems, A+ is the standard that
we’d like to seek there, and two of our smaller plants that serve water to
developers are providing A+ water. So, we respond to the needs of people that
can use the reclaimed water, and where we don’t have that need and we don’t
have a regulatory requirement, it's much more beneficial from a cost standpoint
not to do those expensive upgrades and to continue just to recharge that water
into the aquifer.

NANCY FREEMAN: Nancy Freeman. What is the grade of water
that’s being put on the golf courses and the schools and parks?

MR. AVERY: I can answer that question on a general basis.
There’s an exception at Silverbell Golf Course, they use effluent directly from the
Pima County Wastewater Treatment Plant. But, for the rest of the system that’s
served by Tucson Water’s Reclaim System, we deliver what's called "A+ water,"
and that means it’s water that meets the highest standards for tabetity (ph.) or
clarity, but which has some additional nitrate in it.

NANCY FREEMAN: A+ water has additional nitrates in it?

MR. AVERY: We deliver A - we - I'm sorry - we deliver Class A
water to our customers and - and that water has - meets the tabetity standards,
but has some slight excess nitrate depending on the time of year and the way we
operate our recharge facilities. My

NANCY FREEMAN: Thank you.

MR. AVERY: - my bad.

CAROL HELLER: Hi, I'm Carol Heller. I'd like to ask about the
biosolids. What kind of crops are - is - is this - is this used upon? And what
prevents the runoff from getting into surface water or into groundwater? What
kind of contaminants are in the biosolids?

MR. WIEDUWILT: I think we owe you probably a lot more
detailed explanation than what I can provide now, and that was one of the
questions that’s on our to-be-answered list. So, let me assure you we’ll answer
the questions about the pollutants that we sample for our biosolids and what
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measures are in place to keep any contamination from happening. So, I'm going
to refer those questions to a more technical staff. I can tell you that we are
supplying a Class B biosolid; it’s land-applied to 24 farms in the Marana area; it’s
non-food source, primarily cotton, agricultural use, and it ’s all regulated and
permitted by the State, so there are quite a number of chemical tests that are
done on the biosolids before it’s delivered, and all land-applied, I believe, within
48 hours is a requirement.

MARGOT GARCIA: Margot Garcia. I wonder if you could
comment on the impact of the Court case last week saying that Marana owns all
its own wastewater now on some of the slides and projections that you've put
forward today?

MR. WIEDUWILT: I apologize, but I'm going to have to defer
comment; that case is still in litigation; there’s still a lot of issues that need to be
resolved, so I'm going to have to defer comment until we get that resolved from
the Court side. Sorry.

COLETTE ALTAFFER: Colette Altaffer. Just a few questions. We
are treating a certain amount of water for TCE contamination. We pull it out of
the ground, we treat it, and then we deliver it to homes. Is that water part of our
Assured Water Supply?

MR. AVERY: It is at the moment. Let me show you where it is.
The - the TARP account is - is right here, and it’s this little sliver of water right -
right there on the graph, and that - those - those Tucson Airport Remediation
Project accounts will diminish in time as the plume starts to become remediated
and will eventually disappear as an important component of our Assured Water
Supply. But, for now, they do form a component of Assured Water Supply, and -
and they also form an important part of containing the plume and remediating
the chemical that’s in the groundwater.

And I guess I'd like to point out just - just for fun that, in the 15
years that that project has operated, there has been no exceedance of the - of the
water quality standards; in fact, there’s been no detection of any TCE in the
water that’s been produced by that facility.

COLETTE ALTAFFER: Second question: You showed some
graphs early on indicating the subsidence; in some cases, we were shown
actually an increase in water level.

MR. AVERY: Yeah.

COLETTE ALTAFFER: What was the baseline point on those
things? Did we start from when we first started counting subsidence? Have we
lost, say, 200 feet before we began counting these numbers?

MR. AVERY: The answer to that question is - is that we don’t have
precise measurements of the amount of subsidence that occurred prior to 1987
when the United States Geological Survey installed the current baseline
monitoring stations.
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I think - I can confidently say, though, that the - the period of time
during which subsidence was measured in Luke Air Force Base is comparable;
it's about 30 years instead of 20 years; and the amount of groundwater declines,
they’re also comparable on the neighborhood of 300 feet.

And so I would expect - and - and - and I'm not a geophysicist -
but, I would expect that these subsidence numbers, instead of looking at them as
absolute numbers, if they’re looked at as - as numbers based on a 20-year
snapshot, they still - they may not be perfect, but they do show that the Tucson
aquifer, which is - which is - is robust and productive, does suffer from fewer
subsidence effects than some aquifers elsewhere in the State.

COLETTE ALTAFFER: And then, finally, the facility that we have
in Avra Valley where we’re banking water, is that considered part of the Water
Banking Facility Program and - yes or no - and -

MR. AVERY: Yes.

COLETTE ALTAFFER: -itis. And do we know how much water
we’ve actually banked and how much we have down there?

MR. AVERY: ADWR can - showed those numbers earlier in their
presentation this evening. I'd like to point out, though, that there are two
facilities that are important: One is our facilities in Avra Valley, and the other is
that Pima Mine Road Facility that ’s located down near the new Desert Diamond
Casino, actually, and - and that’s responsible for the - actually, it" s responsible
for this plume of - of - of - I should not use the word "plume;" right? Is
responsible for this mound of - of - of groundwater in the area; that’s a
consequence of the Pima Mine Road.

RON PROCTOR: I'm Ron - Ron Proctor. At least a couple of your
graphs have shown that the Colorado River Water supply is a major component
of - of, say, of Assured Water. What would - I don’t know if you can go back to
that graph of the reservoir there.

MR. AVERY: Yeah.

RON PROCTOR: At what point would the water need to drop
before there would be major repercussions to Tucson’s water supply?

MR. AVERY: Nobody really knows the answer to that question. I
can tell you one absolute number, and that is if the water drops below the dead
pool in Lake Mead where the water can’t get out, then you got serious
repercussions.

But, the - the shortage-sharing criteria are - are an adaptive
management tool, and what they - what they do is keep water in Lake Mead that
would otherwise be discharged to meet the region’s obligations. And I think that
the example of the recent shortage-shar- - -sharing agreement shows that if Lake
Mead elevations were to drop dramatically that the Seven Basin States would be
able to come together and figure out how to deal with that issue.

And I - I think it’s also important to remember that, in anticipation
of - of variability on the Colorado River, the Water Bank has put water into the
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Tucson AMA. Tucson Water has put storage credits into the Tucson AMA.
We’ve built Recharge and Recovery Facilities, and we still have some small
supply or, you know, it’s - it’s an important resource, we don’t want to waste it,
but we still do have access to groundwater supplies if things were to get really
bad on the Colorado River. That’s not to say that things are perfect in the Tucson
region if something goes wrong with Lake Mead, but it does suggest that we're
positioned as well as anyone who relies on Colorado River Water for a major
source of supply to withstand the kind of variations that appear in Colorado
River supplies as a result of tree-ring dating and other methods.

RON PROCTOR: Can Ijust follow that up -

MR. AVERY: Yeah.

RON PROCTOR: - with -

MR. AVERY: Sure.

RON PROCTOR: How much - how many years of bank is in - is
there currently, I guess, in the - in the Col- - what’s been banked by the Colorado
River for Tucson?

MR. AVERY: If I recall - if I recall, it's about 600,000 acre-feet in
Tucson. Is that. ..

UNIDENTIFIED MALE SPEAKER: (Inaudible; not speaking into a
microphone.)

Ken Seasholes: It's about 300,000; it’s a lit- - or 350,000 -

MR. AVERY: Yeah.

Ken Seasholes: - currently.

UNIDENTIFIED MALE SPEAKER: And how many years
(inaudible; not speaking into a microphone)?

Ken Seasholes: The number of years would depend on how much
of a cut-back there is. Even in a shortage, even if we get down into this pool of
firm supplies, you would still be delivering portions of those supplies. So, the -
the amount of it you have banked away is really representative of filling the gap.
The amount that we’re targeting for this AMA, for the Water Banking Authority,
represents what the projections were for 100 years” worth of shortages, and the
shortages get more frequent in the future, and that number’s about 800,000
acre-feet.

MR. AVERY: I guess, from my perspective - and I don’t know the
answers to all of these questions on Colorado River shortage and drought - but, I
do think it’s important to say that there are a lot - that - that a lot of thought has
been given to the problem, not just since 1999, but from the very inception of the
Central Arizona Project, and that - that there are a lot of really bright people who
are trying to figure out this issue, even as we move forward, and that Recharge
and Recovery operations give you a way to attenuate the year-to-year, you
know, even a couple-year-to-couple-year effects of those shortages by not being
reliant on water being actually in the canal as your source of supply.
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NANCY FREEMAN: Nancy Freeman. Ijustinterviewed John
Mawhinney, so I have the 2.8 million acre-feet from the Water Banking Authority
on my mind, so the 800,000 would be Tucson’s share?

Ken Seasholes: The Water Banking Authority is storing water for
multiple purposes, including for interstate purposes, and they’ve stored quite a
bit of that water in the Pinal AMA. They’ve not stored as much in the Tucson
AMA; like you said, about 350,000.

The - I would reiterate what Chris has said generally about the way
the Tucson area - and Tucson Water in particular - is positioned to handle the
variability of the supply. There are multiple strategies being put in place, both
by the individual utilities, CAP itself, and the Basin States to address the - the
variability; the Water Banking Authority is one piece of that; to try to store as
much of this water we have available now for later use. We’ve got - we have a
ways to go in terms of meeting as much as we’d like to have in the ground, but
we do have a large reservoir of supply available to be able to mit- - to mitigate it
in that short term.

K
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TRANSCRIPT OF JULY 9, 2008

List of Presenters:
1. Chris Avery: Interim Deputy Director of Tucson Water: Potable
Water and Reclaimed Water Delivery Systems and System Conditions
2. Eric Wieduwilt, Acting Deputy Director of Pima County Regional
Wastewater Reclamation Department: Wastewater Delivery System and
System Conditions

Presenter #1
Chris Avery, Interim Deputy Director Tucson Water
Potable Water and Reclaimed Water
Delivery Systems and System Conditions

MR AVERY: 1°ve been asked to respond to two questions
from previous presentations at this time. The first question is
about the story of the MUM, which is the Metropolitan Utilities
Management Group that began in the mid 1970s and effectively
terminated about the time that the 1979 IGA was entered into
between the City and the County and also to talk a little about
the history of 1979 IGA. MUM was an initial cooperative effort
between Pima County and the City of Tucson for basically joint
operations of water and wastewater, operations that existed at
the time. In early 1970s, the Pima County Hydro Treatment Plant
facility was in the development stages and most of the
wastewater that was being treated in the region was being
treated by the City of Tucson at the Roger Road Plant.

The director of MUM was the director of Tucson Water
at the time who was Frank Brooks and there was a Board of
Directors at MUM that was comprised of citizens from the
community including some citizens as well as politicians. The
Board and the MUM process seemed to work well for a while, until
toward the end of the process seemed to break down based on some
disputes about where water would be provided and whether the
County had the authority to provide water, to tell the City
where it could and how it could provide water, because there was
no statutory authority at the time for the County to be in the
water business. The MUM process was effectively ended by the
1979 IGA between the City of Tucson and Pima County and that
IGA, which 1”11 talk about now, gave the Roger Road wastewater
treatment plant, and essentially the City’s entire sewage
system, to Pima County and the City obtained iIn return a share
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of the effluent from all of Pima County’s wastewater treatment
plants.

The 1979 IGA, this is probably the linchpin of water
and wastewater management in this region at this time, was
entered Into between the City and the County in the summer of
1979 largely as a consequence of fresher, and there may be other
factors here that other folks think are important and at this
point 1°m not here to give you a factual answer, I”°m going to
give you what 1 think is going to be more of an opinion than a
factual answer, and that is that it’s my opinion that the
primary driving force for the combination of the water and
wastewater systems was pressure from the EPA and from the EPA
funding process which essentially identified and wanted one
agency in order to obtain federal funding for wastewater
projects so it’s my opinion, and there may be other factors that
were important and that were important to people at the time for
a consolidation, but i1t seems In retrospect that the primary
guiding force was the federal funding and the apparent belief
and probably the reality that the EPA wanted a joint operation,
a joint wastewater operation in the region and that i1t was only
going to fund one single entity.

Anyway, whatever the reasons were, there were probably
more than just one, by the summer of 1979 the City and the
County entered into the 1979 Intergovernmental Agreement and
that agreement was a landmark agreement in several ways. One of
the factors of that agreement was that the City’s entire
wastewater operation was transferred, including employees and
you can imagine how difficult that must have been, was
transferred to Pima County. So Pima County became the sole
wastewater operation In the region and in return for
transferring the iInvestment and sewer operations to Pima County,
the City obtained essentially the rights to all of the effluent
that was produced by the Pima County wastewater treatment
plants. There was, at that time, a division between non-
metropolitan facilities and those that generate the outlying
facilities that we have talked about up until this point, and
the metropolitan facilities which are and were the Randolph
Wastewater Treatment Plant, Roger Road Plant, and Ina Road
Plant. After the City obtained all of the effluent by virtue of
the 1979 IGA, it granted 10 percent of the effluent back to Pima
County so that’s the other source of the 90/10 split. The City,
at that point, was also .

. . to settle pending Tohono O”odham Nation
litigation. |In addition to that the City and the County granted
each other reciprocal rights-of-way and easements so that those
reciprocal rights-of-way and easements allowed the City of
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Tucson’s water systems to be installed in any Pima County right-
of-way outside the City of Tucson and allowed the County to
install wastewater equipment and infrastructure in the City of
Tucson’s right-of-way property inside the City of Tucson. After
the 1979 1GAs and right-of-entries that followed i1in 1982, there
was not much that happened for the next decade or so and In 1995
the Randolph Wastewater Treatment Plant was taken off line as a
consequence of the reconstruction of the new golf course you see
out the back window, and that In addition to some other
pressures lead to a lawsuit that the City of Tucson filed
against Pima County in 1999 alleging some violations of the 1979
IGA. That lawsuit was settled by the City of Tucson and Pima
County in the spring of 2000 and that settlement, iIn addition to
setting up some definitions of metropolitan and non-metropolitan
facilities, also got the effect of creating the federal
conservation effort that you see here.

Most recently the City and County have amended the
1979 IGAs and the 1982 license agreements to provide some
additional clarity about how the cost of water and wastewater
should be paid for In those respected right-of-ways and up until
now there are some current proposals that are going back and
forth between the City of Tucson and Pima County about how to
further refine the 1979 IGAs to take care of some current
ISsues.

QUESTION: Chris, could you further explain a little
about the concept of the conservation effluent pool and what is
intended for the use of that 10,0007

ANSWER: Sure, the conservation effluent pool came out
of the settlement discussions from the 1999 lawsuit between the
City and the County and one of the primary issues that was
affecting the region at that time was the designation of the
cactus ferruginous pigmy owl as an endangered species and so the
conservation effluent pool was established as a way for parties
in the region first to obtain water that might be necessary to
conduct habitat mitigation under a Section 10 permit with the US
Department of Fish and Wildlife Service. Tina, correct me if
I’m wrong here because 1 know you know more about this than 1
do, but the whole point of the conservation effluent pool was to
establish water that would be available i1f municipalities or
other entities in the region needed it to comply with the
Section 10 permitting under the endangered species act. The
effluent pool, or conservation effluent pool is, if the City and
County have leftover water after the Section 10 permitting was
established, then the City and the County could agree that or
designate particular projects as riparian projects and use
conservation effluent pool water for those particular projects.
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One of the really important things about the
conservation effluent pool agreement in the 2000 IGA between the
City and the County was that i1t also adopted a relay rate for
environmental purposes and that rate has been used by the City
and the County to move water around In other respects not
necessarily the conservation effluent pool water but the relay
rate for effluent under the conservation effluent pool agreement
was a way to get that water to projects through the reclaimed
systems at lesser costs and is being paid by golf course use and
other consumers of the reclaimed system and essentially what it
does through a very complicated formula is it takes out the
capital repayment costs of the effluent and reclaimed system and
the treatment process and asks users to pay only for the
operation and maintenance cost on the systems. At this point
the conservation effluent pool water or environmental rate for
effluent is about $300 an acre foot and the price that is paid
by most users on the reclaimed system is about $710 an acre
foot. So from that math you can see that in terms of reclaimed
water that borrowed debt or capital repayment obligations for
reclaimed is about $400 an acre foot and the operations and
maintenance costs is about $300 an acre foot.

QUESTION (unintelligible):

ANSWER: Well, the Indian Tribes in Arizona and across
the west have substantial rights to water..

————— INTERRUPTION FROM GOLF COURSE INTERCOM-—----

.. but it’s based on a 1909 lawsuit that was accepted
by the United States Supreme Court that recognized that the
Indian Tribes were created, with, as part of their treaties with
the United States, the tribes also obtained a reserve right for
water that was necessary to supply the reservation and iIn the
case of the Tohono O”odham tribe there is some history of
agricultural use In the area prior to their creation of supply
and prior to the treaties that they signed with the United
States. So, they had substantial claims to water in the region
and 1ts no secret that groundwater pumping from the Sahuarita
area, as well as the Tucson area, dried up the Santa Cruz River
by the 1940s or so. So, the Tohono O”odham nation had
substantial claims to water in the region and the fact that they
had substantial claims to water in the region is i1llustrated by
the fact that the Gila River Indian community, the Salt River
Pimas and other tribes that were similarly situated in this
area, only resolved their claims as of about 2006, 2007 for
substantial CAP water rights. So, the fact that in Tucson we
were able, and, I°m going to take a little diversion here and
credit Morris Udall for this but 1 think that Morris Udall
deserves a lot of the credit for helping to implement a
settlement between entities in the Tucson region and the Tohono
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0”odham nation in 1983, which was, you know, 25 years before
some of the other tribes in Arizona settled their cases. In
fact, the San Carlos Apache Tribe has still not settled its
reserve rights claim. So, there were substantial claims to water
and the 28,200 acre feet of effluent was a way of settling those
substantial claims and there are still some provisions and
settlement agreements that allow Tucson Water some priorities in
terms of obtaining rights to CAP water that the tribes, the
Tohono O”odham Nation obtained in settlement should they decide
to release it or otherwise put it to use outside the
reservation. So, 1t’s a difficult case but I can say from a
legal perspective that, without commenting exactly on their
case, that their claims were substantial.

QUESTIONL: (unintelligible):

ANSWER: Without making it too complicated, the 28,200,
we talked a little about shortages and we talked a little bit
about what happens along the Colorado River iIn those times two
weeks ago, the 28,200 acre feet of effluent that was given to
the tribe and was held in trust by the Secretary of the Interior
to be used for firming the CAP operation for those times. So,
the use of that water is for assuring that those tribes have
access to their allocations during the time of shortages on the
Colorado River.

QUESTION: 1 just have a question
about the chart here. What is
the significance of the larger
number In parenthesis?

ANSWER: The larger number in
parenthesis i1s iIf the
conservation pool i1s used then
you have the smaller number,

Providers there’s 30,000 acre feet left.
i i | If the conservation effluent pool
is not used, then you have the
larger number iIn parenthesis, the
40,000 acre feet that’s available. The conservation effluent
pool of water is a year to year allocation, it’s basically a
use 1t or lose i1t allocation that will build up over time.
Currently it’s not being used so the larger numbers are what’s
actually in effect at this time.

QUESTION: So are you telling us the conservation pool
currently being zero that, there is currently no effluent being
used for conservation purposes?

ANSWER: Well, what 1°m saying is that there i1s a pool
of water that has been established for that purpose and there is
some use on the reclaimed system, for example, the linear parks

Effluent Entitlements

i'.-‘.-'fﬂl.TER (Based on 68,200 AF/YR Effluent Production)
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along the Santa Cruz and Rillito were almost all on the
reclaimed system. That’s not designhated as conservation
effluent pool water and one of the reasons for that is that the
initial designation for conservation effluent pool was based on
obtaining the Section 10 permit, 1t’s a long history, but
basically the cactus ferruginous pygmy owl was D-listed although
there were some Section 10 permit processes that were started.
It is my understanding that to this date no one has obtained a
Section 10 permit yet from the Fish and Wildlife Service as a
consequence of that process and | know that the City of Tucson
has some applications pending. The County has a conservation
plan that has some Section 10 permit processes in it and 1 know
that the Town of Marana is also working on a Section 10 permit
process. |If the outcome of those processes is to obtain some of
this water for riparian that would be available, otherwise the
City and County will have to agree on riparian projects,
designate them mutually, in other words, the City and County
each have a veto vote on what a riparian project is or is not,
and they’ll have to agree on what is a riparian project and its
water use.

QUESTION: I1°m looking at this intergovernmental
agreement and you’re talking about modification and we’ve
invited all kinds of entities (unintelligible).

ANSWER: 1°d like to point out really quickly that
after the 2000 IGA the City of Tucson entered iInto some
subsequent agreements with the Metropolitan Domestic Water
Improvement District and Oro Valley that transferred effluent
rights based on the 1979-2000 IGA respectively and are shown up
on the screen here. So, there have been some modifications as a
consequence of those agreements to transfer effluent out to
other water providers.
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Water

Infrastructure

Chris Avery, Acting Deputy Director, Tucson
Water
Eric Wieduwilt, Acting Deputy Director, Pima
County Regional Wastewater Reclamation
Department

Tucson Ciy Lirits.
= Polable Water Lines
= Recdaimed Water
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CHRIS AVERY CONTINUES:
Two weeks ago we talked about our
customers, we talked about the
water resources that are
available to the City of Tucson
and to Pima County and this
morning 1t’s a privilege to talk
about the iInfrastructure that
connects our water resources to
our customers.

Lets start with this slide that
you’ve seen now a couple of
different times. This is the
Tucson Water’s service area.
These blue lines are Tucson’s
water pipes. These purple lines
are Tucson’s water reclaimed
system. The recharge facilities
are located generally out in Avra
Valley and south of Tucson and we
are going to talk today about the
potable water and reclaimed water
infrastructure that delivers the

resources that Tucson has avallable to 1ts customers.

4 Tucson Aquifer Cross-Section

Catasing Mountaing

Each 100
is a Presaure Zone

Let’s go back to this one. This
is a three-dimensional view of
the Tucson basin and the cross
section is essentially along 22"
Street. As you can see the
Tucson basin is relatively flat
in the middle, it starts getting
pretty steep around the sides.
This Is some exaggeration, and
this 1s Tumamoc Hill and the
original Tucson water system that
started back in the 1880s, was

located primarily along the Santa Cruz River within this general
area and this is called the A Zone. Each 100 foot of vertical
rise in the Tucson basin creates about 50 pounds of water
pressure difference so as i1t moves through the basin, Tucson
Water in fact operates about 25 different water systems that are

connected to each other.
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Water Pressure Zones (WSA'’s)
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This is a plan view of what those
separate water systems look like
distributed throughout the basin.
I guess one thing 1°d like to
note i1s that these pressure zones
are also generally used by other
water providers iIn the area, Oro
Valley, Metro, and they generally
follow Tucson Water’s elevation
and pressure differences. The
pressure difference means that at
the bottom of one of Tucson’s

. water pressure zones you are

still going to get pressure
that’s within the recommended
engineering specifications and at
the top you’ll get water that
also meets those specifications

V? without exceeding them. If we
- were to break the system up into

larger sections to make it less
complicated we would end up with
places in town where i1t would be

- very difficult to take a shower

and places in town where pipes

would contlnue to burst with the pressure. As you can see
generally the system stays relatively flat and then 1t starts to
get a little more complex as we get more toward edges of town
and there are still some areas where Tucson Water actually
reacts to local conditions based on the topography.

Tucson’s Potable Water

Ok, let’s talk about the potable
water infrastructure now for just
a second. Basically, the potable
water assets that are available
to the City at this point consist
of the storage and recovery
project in Avra Valley, transfers
through the Hayden-Udall
treatment plant up to the
Clearwell reservoir and delivered
to the City through a series of
large diameter pipelines iIn the

Tucson region as well as the existing well fields that were
developed essentially from the beginning of Tucson Water’s
existence and that continue even today as an important back up
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supply for the City. Those well fields are essentially located
here on this map. The central well field that was the original
source of supply for Tucson Water’s customers, as the resource
began to be depleted in the central well field, Tucson also
developed some well fields on the south side as well as the
Santa Cruz well field and Avra Valley well field originally as
independent sources of supply and then the recently developed
CAVSARP well field as a recovery well fTield for the recharge
operations that are out in Avra Valley.

f 1;},.1,;,.-,1,753 e L s e B ey Now, as you can see by_ the total
—— number of these well Ffields that

are prevalent — let me interrupt
for a minute — as a consequence
of the TCE contamination on the
south side here we also operate
the TARP facility, the Tucson
Airport Mediation Project. That
consists of nine wells with a
total capacity of 6.5 million
gallons a day and the water from
those wells is pumped to the
Tucson Airport Remediation Project treatment plant located along
the freeway down near 1-19 and Irvington where the water 1is
basically stripped and cleaned and used for potable purposes.
The total number of wells in the well fields i1s about 216 wells
depending on whether the recent one just got equipped or not and
the total capacity of those wells, if the were all operational,
i1s 212 million gallons a day. Another thing that I would like to
show you here i1s that in recent years the department has been
able to start taking advantage of some continuity to scale.

You can see that in the central well field we have 120
wells with a total capacity of about 90 million gallons a day.
In CAVSARP, 33 wells have a capacity of 70 million gallons a
day. Most wells are large diameter high-capacity wells that are
drilled very deeply and have essentially duplicated the entire
capacity of the central well field iIn some respects with about a
quarter of the wells. The number of 212 million gallons a day
assumes that all of the wells are in operational condition at
one time. That’s really never the case given how many wells
there are iIn Tucson. The fact that some of the wells iIn the
central well field are located in close proximity to the
Broadway Landfill and that other wells are located along some
sensitive riparian areas along the Tanque Verde Wash so, at this
point, generally our well field capacity is somewhere around 170
million gallons a day, depending on which wells are In service
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and out of service and if we were to go ahead and rehabilitate
and get every well working and operational, that would be 212
million gallons a day. In addition to the central well field, we
also have some isolated wells and generally those wells are
serving very small amounts of water to customers that are
located fairly remote from the Tucson Water central service
area. Those areas include the Diamond Bell area on the southwest
side of town, what we call our W Zone customers, west of Marana,
the town of Catalina. The well field in the Corona de Tucson
area ,as a result of recent development pressure down in the
Santa Rita valley area, there has been an agreement reached
between Tucson Water and developers to extend the pipeline along
Houghton Road up to the central distribution system. So, when
that pipeline is complete this system here will cease pumping
groundwater and start to be part of Tucson Water’s integrated
system and be pumping renewable supplies.

b Recharge Facilities In addition to the well fields
that access Tucson water, 1its
groundwater resources, we have
the recharge facilities that are
used to put Tucson’s Colorado
River allocation to use. There
are three recharge facilities at
this time but the first one that
was constructed by Tucson Water
in partnership with the Central
Arizona Water Conservation
District is down at Pima Mine
Road. We showed that mound of water at the Pima Mine Road
facility two weeks ago and you can see that it’s located iIn
relatively close proximity to the Santa Cruz well field. The
next recharge facility that Tucson Water constructed was the
CAVSARP recharge facility in Avra Valley and that recharge
facility has 318 acres of basins, 33 recovery wells. Just last
May, basically two months ago, Tucson Water opened the first
recharge facility at the SAVSARP recharge basin located about
five miles south of the central Avra Valley storage project, and
when those basins are complete there will be 220 acres that will
be permitted for recharge at about 60,000 acre feet a year. The
total recharge capacity that is permitted for Tucson Water at
this point is about 170,000 acre feet a year.

We are seeing higher rates of recharge from the
CAVSARP basins than was originally anticipated under our current
conditions and we’re also seeing what we would consider to be
highly productive results from our new recharge basins iIn
SAVSARP. There’s an allocation pending to increase the recharge
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capacity of the CAVSARP facility to 100,000 acre feet a year.

IT the SAVSARP facility continues to operate at the slightly
higher recharge rates that we’re seeing In practice today, that
facility might also increase substantially and we think its
reasonable to assume that without constructing any new recharge
basins that the City of Tucson will have the ability to recharge
as much as 200,000 acre feet of water a year In its existing
facilities and that’s about one and a half times our current
Colorado River allocation and that’s about one and a half times
our annual demand for Tucson at this time. As you can see from
the SAVSARP facility and Pima Mine Road facilities that we still
don’t have as much recharge capacity as we do at CAVSARP and
that’s because we haven’t constructed the well fields and
distribution pipelines to bring the water back to Tucson yet.
But we will talk about those future facilities In two weeks when
we talk about future infrastructure.

RN e E e A Once the water from the recharge
facilities or from the well
fields 1s distributed Into Tucson
Water’s distribution system it
e next goes to storage reservoirs
| et where it’s allocated for storage

o B before it goes out to customers.
Tucson Water has about 37 storage
reservoirs and the capacity of
those reservoirs i1s 296 million
gallons, that’s about twice
Tucson Water’s peak day
deliveries. So, what that means is that we have about two days
of storage iIn our reservoirs on a peak day. In addition to the
reservoirs, we have 145 boosters. The boosters are basically
what allow us to ship water uphill either from reservoirs to
higher reservoirs, or from well fields to recharge facilities to
reservoirs where i1t’s stored and distributed to our customers.
Many of our booster facilities are located next to reservoirs so
you can see here, and here, and other places. There are some
booster facilities that are located outside the reservoir, but
generally the reservoirs and boosters go together to store the
water and then you’re going to be able to take the water out the
reservoir and lift it up and out to some other place where it
should go. Once the water i1s put into the system, It’s
distributed out to customers through what we commonly think of
as Tucson Water’s distribution structure of pipelines.

Tucson Water has about 4,500 miles of pipeline in its

system. OFf that pipeline, we consider 400 miles of it to be
large diameter or what we call transmission veins. You can think
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of those as the arteries and then the other remaining small 12
inches iIn diameter you can think of as the capillary
distribution veins and you can see that the ratio of large
diameter veins to smaller diameter veins is about one in ten.
So, run of the mill distribution is about 4,100 miles on a large
scale. Really important, really expensive pipelines are about
400 miles. We have about 90,000 valves on the system. Valves are
the operation and maintenance crew’s best friend. They allow us
to get in to work on an i1solated part of the system and they’re
helpful and they’re very costly but they’re a very important
compliment to the system. They allow us to work on the system,
they allow us to shut off the water in an emergency, they allow
us to be flexible in ways that we probably wouldn’t be able to
do 1f the valves weren’t working properly.

This i1s actually my neighborhood.
It’s located near Tucson
Boulevard and Broadway and as the
water in my neighborhood
essentially comes from a
reservoir that’s located down
near 22nd Street and Craycroft in
the V Zone and it probably flows
on most days through a large
diameter pipeline in 22" Street.
From there it hits a 12-inch main
and then an 8-inch main going up
Tucson Boulevard and comes into the neighborhood through a
series of 4-inch and 6-inch mains and you can also see all of
the fire hydrants and the valves iIn this system that are located
in this area. In addition to the physical infrastructure, Tucson
Water and any modern water utility also has what 1 like to think
of as electronic infrastructure that’s equally important in
operating, maintaining, and just running the utility and one of
the ways to think of this is that through modern technology and
remote telemetry, Tucson Water from central location, can
control, depending on how well the system is working and whether
all the valves are open and not stuck and whether all of the
radio transmitters are actually working, we can essentially
control the system from one central location and move water
throughout the system on a remote basis rather than sending
field crews out into the areas exercising valves or turning
pumps on or off on a manual basis. That electronic
infrastructure is very costly but it allows the system to be run
more quickly and more responsibly and able to deal with
situations on more of an immediate basis.
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Control Room Operators One of the most important
functions of the control room

+ Controls & monitors all

e operations at Tucson Water

& distribution facilities on

a 247 basis operating at the Tucson Water
Controls & monitors ph & Ai rpO rt Med i ati on P I ant 9 i S a

disinfection

fairly complex system and the

el Yk parameters of that system have to
Lo be monitored continuously to
LR ensure that all of the systems
egisinich elent are operating and that there’s no
possible contamination to the
water that’s coming into the City
of Tucson. There are some other places where Tucson Water is
able to operate facilities in order to bring in water iIn order
to meet Drinking Water Quality of Standards, and that’s all
possible through this electronic infrastructure that really
wasn’t in place 20 or 30 years ago. This is a graph that shows
Tucson Water’s daily demand on an annual scale so you can see in
the wintertime Tucson Water’s distribution system runs at a
relatively low rate and peaks in the summer and then falls off
again in the winter. This large blue graph i1s essentially an
average of the maximum daily demand over the period between 2003
and 2007 and should show us the variation that we see in the
system. This iIs the average of those maps during those previous
four years and again you can see that you have about 98 to 99
million gallons of water per clear day and goes up to 150 to 160
million gallons a day and then back down again.

Daily Demand Two weeks ago we talked about the
Max Daily Demand vs 4 Previous Years faCt that TUCSOI‘I Water’S
B deliveries on an annual volume
metric basis have remained
essentially flat over the last
four years even though the number
of customers has increased. This
is what our water delivery look
like In 2007. You can see that
DJan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec - there are relativel y few P laces

where deliveries in 2007 were

above average and a lot of the
places where the deliveries in 2007 were below average and this
is this year and as you can see that there are a lot of places
where Tucson Water deliveries are at average or below. There
are not too many places where they are above. There are some
interesting things going on on this chart that would be
interesting to point out. This is that nice cold front that came
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through during the Memorial Day weekend and you can see a
dramatic decline In water as the temperatures go from 103 to 70
in one day, and this i1s the recent monsoon activity, this is
last Sunday. This is the daily diurnal curve and this is the
actually the diurnal curve on one of Tucson Water’s peak days so
you can see that on a peak day Tucson Water’s deliveries are iIn
the neighborhood of 150 million gallons a day when everyone, all
of Tucson Water’s customers, start to use water In the morning.
We actually have to pump 250 million gallons a day to keep up
with that morning demand and then there’s another small peak in
the afternoon and evening.

Diurnal Curve Essentially what this means is
that during a peak day Tucson
Water’s reservoirs are draining
during the morning, they drain
again mid-evening, and we use the
night time lull In demand to
refill our reservoirs and start
over again the next day. Let me
just go back to this slide. One
of the, the points that 1 think
we need to understand and what
I’m talking about Tucson’s Water
infrastructure is that basically all of Tucson Water’s
infrastructure is sized and planned in order to meet this peak
demand period and so it’s those three weeks or so In June that
cause the large scale infrastructure investments to be made,
pipelines to be sized, reservoirs to be constructed, etc. And
generally what Tucson Water tries to do is do a general
maintenance and repair work during the off season or shoulder
months and have systems ready to go again in the summer time.
This 1s the graph of Pima County’s diurnal flows into the
wastewater treatment plants and you can see that their peaks
fall. Tucson Water delivery peaks fall every few hours and
their sewer shed essentially attenuates some of but not all the
peaks in the diurnal demand.
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Water Main Material Type OK, let’s talk about water mains
& and what we have iIn the ground at

— - dank)

=8 this point. This is a fairly

— STL

s complex graph and you have to
&8 have three or more advanced
engineering degrees than 1 have
just to understand it but
essentially what 1t shows i1s the
miles of main that were
constructed i1n the Tucson Water
system, the decades during which
they were constructed, and the
materials that were used. So you can see, this Is - about a
month ago we talked about pre-war and post-war boom iIn Tucson,
you can see that boom right here.

This is 1930, we constructed not very many mains
between 1930-1940, not a whole lot between 1940-1950. In the
beginnings of the 1950s and the 1960s we started to install a
lot of pipe. You can also see that the kind of pipe that the
Tucson Water has installed over the years has changed through
time. So, beginning in the 1930s and 1940s a lot of the pipe
that was used at that time was cast iron. Beginning in the
1950s a pipe-type called cement asbestos became dominant. In
the 1980s and 1990s we started to use more ductile iron pipe iIn
the system and PVC started to become the material of choice.

One of the complicating factors iIn the Tucson Water maintenance
operations is that we have so many different kinds of pipe iIn
our system from so many years and so we start in two weeks to
talk about future infrastructure needs. One of the things to
keep In mind is that i1t is sort of the general rule of thumb
that most large scale public infrastructure has a useful life of
about 50 years and that’s not an exact number. A lot of it
depends on installation, a lot of i1t depends on local conditions
when pipes were installed and where they were installed.

—LC
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Construction Standard Specifications But you can see that these post-
war boom years are starting to
come up on 50 years old, just
like the baby boomers are.
Tucson Water’s installation of
new pipes is largely dictated by
s srencnoe | @ Set of standard and custom

AND DT specifications. Most
specifications are largely driven
by experience such as what
materials will work, what
installations work. Once the
pipe 1s In the ground and accepted by Tucson Water, there isn’t
a lot we can do in order to make sure that we can access it and
fix 1t so we learn from experience and have adopted a design
standards manual. A lot of the specifications iIn the design
standards manual are driven by departments and we talked about
that a little bit a couple of months ago.

Synergen — Maintenance Why is all this stuff important?
> Because, we have to have folks go
out and fix It, maintain it and
keep the system operational. One
of the things that changed over
the last couple years with
i maintenance operations is that in
addition to having the truck full
of generators and welders and
cranes and other equipment,
Tucson Water’s fTield crews are
now using laptops and asset
management computer programs in order to keep track of
maintenance activities. This again links with the importance of
electronic infrastructure as well as physical infrastructure as
we move forward.
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One of the things that we have
with maintenance is that during
the summer monsoon season, we
have a lot of floods iIn the area
that tend to wash up pipes and so
we have our crews busy. This

- however isn’t a monsoon, this is
~ a pipe break. This is a pipe
break on a 96-inch main that
happened in the spring of 1999
& coming from Clearwell reservoir
down to Tucson Water’s service
area.

# ¥ Luckily for Tucson Water, this
break happened about one-half
hour after some school children
were waiting up here for the bus
and 1t happened in February. It
didn’t happen during Tucson
Water”s peak demand season. One
of the reasons for this large-
scale break is that this is a 6-
foot diameter pipe with a 6-foot
\ diameter valve. The casting on

S L R this pipe is about 6 to 8-inches
thlck so when it was closed in order to try and stop this leak,
it broke and this is the hole that resulted in the pipe as a
consequence of that pressure.

Maintenance § This is what a more ordinary day
to day leak on the water system
looks like. Here i1s a
spectacular geyser. This is more,
the kind of leaks that folks
aren’t going to notice but this
is actually the most common
situation that Tucson Water crews
encounter. This is a leak and it
has to be fixed just like the
other leaks and they happen
fairly regularly in Tucson
Water’s systems and we have a whole series of operation
maintenance crews whose job 1t iIs to go out there and isolate
the system, repair the leaks and put the system back into
service.
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e L e e i One of the consequences of the

Yl 96-inch main break in 1999 was
that Tucson Water became a lot
more active In trying to diagnose

External Electromagnetic

sl areas of weakness in those large

& Resistivity

scale and large diameter pipes
before they happen. And i1t is
interesting to see the evolution
of the technology just in the
last decade or so. One of the
2 - first ways that Tucson Water
il crews began to detect leaks was
through actual physical sound. 1 don’t know how well you can
see this picture but essentially sounding was a system where you
essentially walk through the pipes and pound them with a stick
and listen to the sound and the sound of the concrete steel
vibrating would tell experienced crews what was going on with
the structural integrity of the pipe. In addition, we were also
using some field currents and other methods to try and detect
issues In the pipes before the weakness became so severe that
they led to leaks. These days, things are getting a little more
sophisticated than just merely walking through pipes and beating
on them with sticks. We are using electromagnetic surveys, we
are using some solar-powered equipment that runs through the
pipes, and holding pipe phones to the pipes and sounding them
that way.

One of the things we are doing with new pipes is installing
basically fiber optic cables and acoustic monitoring devices and
those electronic systems deliver a signal to the Tucson Water
Operations Room.

Preventative Maintenance - Detection Preventative Maintenance - Detection

4T pCCh Acoustic Emissions Testing S4°PCCP Acoustic Emissions Testing
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I am told that the sound of the water hitting one of the pipes
essentially makes a pinging sound and once a certain number of
pings are detected iIn a certain place on the pipeline, then
Tucson Water crews generally go out and investigate and try to
see what happened. And sometimes we find that folks have played
mischief with our pipes.

* This is a damaged, this is a
pipeline of 66-i1nch diameter, a
piece of transition main. You

. can see how large this pipeline
is by this photograph here and
our best guess is that someone
with a backhoe, that didn’t call
for a blue stake, heard a large
“~ cracking noise and quickly buried
the pipe and disappeared and once
the corrosion set in, the
reinforcing rods in the pipe
started to break and Tucson Water
was able to detect the area of weakness iIn the pipe and go and
fix it.

[
g
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So you can see, the repair being done down here and
the recoating of the pipe. | don’t know if we’re the only water
utility In the region that has backhoe mischief as a major cause
of .. one of the things that happens with backhoe mischief is
that if the pipe i1s hit with a backhoe, iIf there is no immediate
spewing of water that flies up iIn the air, that hole gets
covered and then a couple of years later the corrosion starts to
set In. 1It’s a consequence of that original breech and then
we’ve got an iIssue .

Here are some more photos that
just show corrosion and one of
the things that happens when you
put pipes in soil is that metals
are dissimilar. Some metals
attract electrons and some metals
= are more than happy to send
electrons to the other metals so
» you get greedy brass taking
. electrons from steel and you get
: g% corrosion. It also happens when
% .. the concrete exteriors of some of
our large dlameter pipes are cracked and then corrosion is able
to come iIn and attack the wires.

Impact of Corrosion

Brass
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Cathodic Protection Installation One of the ways that we try to

Leice | attack this problem is to use
Vet ——g ™ Shunt Box what is called cathotic and

? 1 anotic protection and essentially
what you’re doing Is setting up a
current that goes through the
pipe, and through the steel in
the pipe and then you set up a
sacrificial anode and the
sacrificial anode, this is an
example of what happens in the
well installation, using current
and sacrificial anodes so that the corrosion occurs on discreet
pieces of metal that you can check and maintain rather than on
the pipe. Here is the photograph of installation. | think this
iIs about 40 pound sacrificial anode that is going to be
installed on the top of one of Tucson Water’s large diameter
pipes.

Let’s talk a little about energy.
- This iIs the grapb we showed about

= a month ago. This is a 20-20 and
you can see how much energy
Tucson Water will be using.
Basically when you lift water
from one elevation to another, it
takes energy and the 20-20, there
IS going to be a substantial
energy component as we move
forward from CAP as well as water
that we’ve delivered within our
own system. Essentially today we are upgrading relatively small
scale lifts here and in this area from our groundwater wells up
to our surface of the water and through boosters and up to
reservoirs. This i1s how 1t looks.

Energy Costs (2007) In 2007, we used 120 kilowatt

hours of electricity, five

Electric: - -

* 119,246,290 kWh (97% Goes to Move Water) milli on thermS Of natu ral gaS -

« $9,218,439 Total The total cost for both of those
electrical sources was somewhere

Natural Gas = = = =

e ey in the neighborhood of 14 million

* 45,606,682 Total dollars.
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ol = a A TS One of the things that we are
» ) trying to do is to become more
+ Thornydale Reclaim Reservoir - - -
— KWhyyear: 119,000 energy independent and that is in
SRS e B the case of Tucson Water largely

§.|hziffﬁ£T““) taken of the guys who have solar

% — kWh/year: 65,000 projects. We hgve some small

ﬁ —cﬁtgﬁﬁg§nTmmﬁmdwd scale solar projects that we are
rebate finance - g = - -

z + Small Data Acquisition (off grid) Currently fl I 1 ng - Th IS IS the _
~ kWh/year:80 roof of the Thornydale Reservoir
— Cost:$500 (COT solar fund financed) located on the northwest side.

It generates about 120,000
kllowatts hours per year and it

This is a solar bridge located
out at the Hayden-Udall treatment
plant. This is one of the more
interesting uses of solar
electricity. In this case, just
to send data to our control
center and that prevents the cost

of installing to
the small scale location. The
mmmm, ; reason I have to show this is

because i1t is such a cool picture
and essentially this i1s a camel
that is using solar-heated refrigeration systems to deliver
vaccines in Africa. So the applications in solar are
interesting and we are trying to be involved in that.

Future PV Solar Projects Some of our future solar
projects, we are planning to
install some solar panels at the

Sweetwater Reclaim Plant
= Yearly AC kWh: 198,000

- —Total Cost: $750,000 (CREB financed) Sweetwater Reclaimed Plant which
] Hayden Udall Plant is the reclaimed reservoir and
2 S i increase the size of the facility
il — Total Cost: $975,000 (CREB financed)
F] - CAVSARP operations at Hayden-Udall. Both of those
k4 - Published Request for Proposals (RFP) facilities are funded through
= {SHRYRC Ko A L, e e /00 clean renewable energy bonds and
— Total Cost: $6,000,000 to $30,000,000 » -
(Private Developer financed & operated) 1”11 get on my hi gh horse here

and say that there i1s some
thought that those bonds might
dlsappear as a consequence of federal funding. They are
important, they allow basically interest free loans to develop
solar energy and we are using them In Tucson Water to develop
relatively, in terms of our overall demand, relatively small
scale projects. The larger scale project is CAVSARP. We have
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just put in a request for proposal for a 1 to 5 megawatt
facility out at CAVSARP. We estimate that the total cost of
that facility will be somewhere between $6 million and $30
million dollars. That will be private developer financed.

Let’s talk a little about the
reclaimed system now.

Tucson City Limits
= Potable Water Lines
= Reclaimed Wator

This 1s the graph that basically
the cartoon character of the
reclaimed system delivers water
from the wastewater treatment
plant through the reclaimed
system to our customers. 1°d
like to give you just a little
primer on effluent
classifications. Basically, as
wastewater 1s treated It goes
through a variety of different
processes. All of the water 1iIn
the Tucson area that today is
essentially secondary treatment and that requires biological and
total solids removal and disinfections. At that point from the
Roger Road Treatment Plant, the Silverbell Golf Course takes
Class B effluent and uses it to irrigate the golf course. One
of the things that we tried to show here is how much the costs
change when you try to treat effluent to higher-quality
standards. [In order to take that Class B effluent from Roger
Road and deliver i1t to Tucson Water’s reclaim system, which is
also a use for open access irrigations of schools and parks, the
effluent still has to be treated. to receive the treatment which
i1s essentially filtration and that allows open access for use on
school yards, golf courses, fire protection and residential
irrigation.
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Effluent/Reclaimed Classes In order to the

effluent, which is substantially
more expensive than simple
filtration, you would either get
Class B effluent or Class A plus
effluent and that can be used for
more uses then Class A or Class B
effluent. So what Tucson Water’s
reclaimed system does, at this
time, is turn Class B effluent
into Class A effluent. Let’s
talk a little about how that

Basically, iIn order to use
reclaimed water, iIn addition to
* the infrastructure issues, there
'] saving &= are a variety of regulatory
groundwater : issues Involved. Reclaimed water
by watering - can’t just be used willy nilly in
my yard with 81 a system like global water. It
W% reclaimed water. % has specific regulations, signage
e @S requirements, usage requirements,
NOTOME A DRl SR A Al & backflow requirements, etc. and
. (93 - ! this is an example of basically a
P . g S ¢ Sign that Tucson Water requires
its customers to post on the

The reclaimed water treatment
plant is located next door to the
Roger Road Treatment plant. The
original filtration facility 1is
located here and it’s essentially
+ a 10 million gallon a day pool
- Filter. These are the large
' diameter sand filtration vessels
that treat the Class B reclaimed
water, and turns it into Class A
; - reclaimed water, that we can
. ERE deliver to our customers. The
capacity of this plant is permitted at 10 million gallons a day
so once Tucson Water begins delivery of reclaimed water to It’s
customers, i1t knew that i1t would have to find a secondary source
of treatment and that secondary source of treatment is recharge
and recovery. Long before Tucson Water was using recharge and
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recovery as a method of using its Colorado River allocation, it
used recharge and recovery as a method of producing reclaimed
water from Class B effluent. These facilities here at Roger
Road, this is the Roger Road Treatment plant, Tucson Water’s
reclaimed plant, and the Sweetwater plant, and associated
recharge facilities. These facilities were permitted starting
in 1984-1985 essentially upon the completion of the filtration
plant, Tucson Water began permitting recharge and recovery and
Class B effluent i1s delivered directly to the recharge basins
where it flows through an aquifer for treatment, down to the
local aquifer, and is pumped up through a series of recovery
wells and delivered into the reclaimed system.

e A ucson Water uses its recharge
operations in the reclaimed
system as a way of meeting peak
summer demand. So, the recharge
facilities are operated on a
relatively costly basis. There
is a surplus of water that builds
up during the wintertime and

- during the summer increasing
amounts of water are pumped and
delivered to Tucson Water’s
customers to meet golf course
irrigation needs.

in the beginning as well as the Starr Pass Golf
Course on the southwest side and then began to progress more to
the courses that were eventually going to be built at Dove
Mountain. Beginning between 2000 — let’s go back here, you can
see that the system was originally constructed essentially just
to serve these golf courses and other users. Beginning, just
recently, between 2000 and 2004 we were fTinally able to start
moving the system so that if there was an issue, some place out
in the system, for example, here, the water could be, this part
of the system could be valved off and isolated and water could
still be distributed out to customers through a redundant or
loop system.
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Building the Reclaimed Water System Building the Reclaimed Water System

Lager then 12°dla = ~110 I
Smaller then 12l = =80
Totsl = ~490

Ruphe: There are ~2 400 Fittirge

Valwes -'
Flow Valves = ~1270
Endahe s a7
Totsl = ~2,040
Pressure Regulating Valves

Pressre Roduong Vabes = 22 |

Presore Setsning Vae = 1 8
Total = 23

Total hhmber of Services = 1,257

And here i1s a recent addition to the reclaim system that shows
in a smaller scale, more additional moving and some small-scale
extensions. As of today, Tucson Water delivers water to 18 of
the 21 golf courses that are located within iIts service area.
There are two golf courses, Rolling Hills and EI Dorado Golf
Courses, that have groundwater wells that existed prior to 1980
so they have grandfathered water rights under the Groundwater
Management Act. There is a Tucson Estates golf course located
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on the far southwest side in this general area here, located far
away from a reclaimed system that is still a Tucson Water
customer. In addition, iIn recent years we’ve been able to
provide water to Pima County’s former Arthur Pack Golf Course
and also to deliver water into the Town of Oro Valley where it’s
used to supply golf courses iIn the Town of Oro Valley that also
used to be on groundwater. Pima County’s Arthur Pack Golf
Course was on secondary effluent for a while, and 1t’s now on
the reclaimed system also.

Annual Reclaimed Demand 1’d also like to highlight the
long extension that goes out to
the Forty-Niners Golf Course.
That was a relatively expensive
extension that it took a golf
course, that was located in a
shallow riparian In the Tanque
Verde Wash and took that golf
course off of groundwater and put
it on the reclaimed system. The
reclaimed system has about 190
miles worth of mains. Again as
opposed to the global water distribution system which is
relatively small diameter pipelines, the reclaimed system is
about half large diameter pipelines and half smaller pipelines.
It has a relatively small number of reservoirs and a relatively
small storage capacity and that’s because we ask golf courses to
use their lakes as storage to attenuate some of those daily
fluctuations iIn the system. This is annual reclaimed demand and
you can see that opposed to the potable demand curve, the
reclaimed system is much more peaked. It’s much more variable,
almost no demand during the wintertime and demands are, as you
know, five to six times the winter demands in the summer. This
iIs a graph from 2000, what i1s 1t? |Is this the average? This is
an average demand. Actually this year we reached a new peak on
the reclaimed system about 31.6 million gallons a day. In
addition to the primary customers of the reclaimed system that
are golf courses, Tucson Water’s reclaimed system is also being
extended out to serve parks. About 66% of the City of Tucson
parks are on the reclaimed system. And you can see some are
isolated areas for example, “A” Mountain is not on the reclaimed
system, but there’s not a lot of water use up there either.
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And iIn addition to the parks, the
reclaimed system is also becoming
extended to more and more
schools. 1It”’s not always easy to
extend the reclaimed system to
new customers. One of the things
that we try to do i1s look at
customers that are within a half-
mile of the existing system
because 1t becomes expensive to
extend large-scale diameter
transmission mains for relatively
small uses. In fact, let’s go
back to my neighborhood. The
reclaimed system is currently
available at this is the
University of Arizona Complex on
South Tucson Blvd, this is the
track field, soccer fTield, some
general fields, and Howenstine
School. St. Ambrose School is
located about 1,000 feet north of
those facilities, and recently
we’ve investigated the
possibility of bringing in
reclaimed water from another
school. St. Ambrose School uses
probably less than ten acre
feet...

Reclaimed Customers - Parks

TP

. Because this pipeline
crosses the Arroyo Chico wash,
which is in itself about $50,000
cost, the cost of getting water
from the existing reclaimed
system to St. Ambrose school is
about $250,000. So, basically for
+ $1,000 dollars in water savings
© you are investing about $250,000
. dollars worth of infrastructure.

About 1/5 of the cost
is the about
another 1/5 of the cost is
pavement replacing, and about 1/5
., of the cost..
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.. We do this on a more or less continuous basis to try
to ensure that we can add additional customers every year. Now,
the agreement with the TUSD where we use the difference iIn cost
between reclaimed water and global water and finance the changes
that need to be made on the individual sprinkler systems to use
reclaimed water. What that means though is that as we move
forward in time, we will be able to attract new customers on to
the reclaimed system. But, those customers would probably be on
a relatively small scale because most of the golf courses in the
area are probably on the reclaimed system and will have to take
advantage of opportunities as they arise. So, let’s go to the
year 2020. In the year 2020, we’ve seen this pie chart before.
We are going to use a lot of Colorado River Water, groundwater
supply and effluent. The infrastructure that Tucson Water has
today, the well fields, the recharge facilities, the basins, the
pipelines and the reclaimed system, will allow us to meet these
demands iIn the future. In addition, the additional capacity of
the water scale of the recharge basins and the large diameters
of the pipelines that we installed will also allow us to use
some of the water supplies that we don”t anticipate needing by
2020 by groundwater credits, unused effluent, and perhaps some
other sources supply that may come down the CAP canal. So, the
infrastructure that Tucson Water has today is relatively robust.
It’s large scale and 1t directly accesses all of Tucson Water’s
resources, Colorado River Water, effluent, and groundwater.
Thank you very much.

Year. 2020

2.0 Maf Redeemable Gw |

Water

1.5 Maf Groundwater Credits i

Unused Tucson Effluent

NIA Reallocation (CAP)

g \ Renewable Rainwater Harvesting
— Groundwater

175(000 AF Indian Leases (CAP)

|
|
ADD Water (Non-CAP) |
|
|
|

Desalination

QUESTION: (unintelligible)

ANSWER: Well that’s a great question. You actually
hit on what we are just starting to see as a relatively
interesting phenomena down in Pima Mine Road and that i1s that
this mound of groundwater that has been recharged in the Pima
Mine Road over the last decade is now, we think, starting to
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move toward the Santa Cruz well field. The original concept of
Pima Mine Road would be that is would be a storage-only
facility. But, we are starting to see some preliminary
indications of groundwater quality changes from the water that
we recover from the Santa Cruz well field that would indicate
that perhaps water from Pima Mine Road is coming into the Santa
Cruz well field. But that’s a good thing. That means that we
are starting to recharge an existing well field and we are not
necessarily going to have to build additional recovery
infrastructure in order to recover it. So, one of the things
that’s happened, particularly in the case of the Avra Valley
well field, that well field was originally designed as an
extraction-only well field. But, because of the location of
SAVSARP, we know that the wells that are located out here will
be pumping Colorado River water in the future.

QUESTION: You mentioned the Green Valley area, are you
going to have iInteractions with either your storage or your
pumping?

ANSWER: 1 think the answer is yes. This is more of a
prediction than a fact. So let’s be clear about that. But, 1
think that there are some discussions that are beginning between
the City of Tucson and the other water providers. There iIs some
discussion that has been going on for a very long time about how
to use the existing infrastructure that we have in the region in
order to prevent groundwater pumping elsewhere. One of the ways
we’ve been able to do that is on the reclaimed system where the
Town of Oro Valley is getting water from the reclaimed system
that’s replacing groundwater pumping that they were otherwise
using for their golf courses. We think that there will be more
possibilities for doing that in the future.

COMMENT: I understand that i1t gets more acute in the
future but thank you.

QUESTION: Could you just physically explain what you
meant by ‘“‘reservoirs”?

ANSWER: Yes, reservoirs, you know any of you who have
driven through the Midwest have seen the large storage space,
you know large storage tank sitting up on generally three poles
100 feet or so in the air. That is a reservoir and that is how
those water utilities in Kansas are developing theilr water
pressure is by lifting water 100 feet up into the air and then
dropping it back down to their customers. In Tucson, our
topography allows us to essentially do that by sitting
reservoirs at the correct elevation and then delivering water
downhill to our customers. So, reservoirs are essentially huge
storage tanks located above our future customers and use that
pressure drop between the reservoir and the customer iIn order to
build water pressure.
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QUESTION: Those great big tanks?

ANSWER: In the Tucson area most reservoirs are either
on the ground or halfway, the reservoir might be 20 feet deep,
10 feet above the ground, and 10 feet below the ground.

QUESTION: (unintelligible)

ANSWER: Yeah, again, the important thing about the
reservoirs iIs not necessarily whether it is above ground, below
the ground, it’s what elevation they are, i1t’s which elevation
they are located so that you can deliver water downhill to your
customers.

QUESTION: Is there backup to be able to supplement an
area if for some reason storage iIn that settlement is depleting
faster than other areas?

ANSWER: Mark, 1 can answer that question for most of
the system and say yes. As we get out toward the edges of the
system i1t becomes harder and harder to have redundant supplies.
But the fact is that with all the elevation changes in
topography and boosters, and the network of pipelines that
connects the system, we think that we are redundant in most
places. There may be, there are some places out near the edges
of the Catalina Foothills out near the edges of the Rincon
Mountains and so with isolated systems, where we are redundant.
Jim, you said you had two questions.

QUESTION: On the daily demand curve, 1 understand
going up in June but then 1t comes down in August and September
and goes back up again and that is also what you show for
reclaimed? 1 just don’t understand.

ANSWER: Ok, well, 1 think there are two reasons for
that. First of all, we have a nice Indian summer iIn Tucson SO
generally September and October can be fairly warm and fairly
dry, so people are starting to irrigate their lawns again. And
another thing that the phenomenon really shows up on the
reclaimed system i1s over-seeding. The golf courses have a
secondary demand period in September and October when they
change their Bermuda Grass to Winter Rye and put a lot of water
on those golf courses for a couple of weeks in order to
establish the grass and based on my experience in the
in October and November, and I think that happens on the
residential side as well.

QUESTION: (unintelligible)

ANSWER: John, 1°m going to let Pima County really
address that question.

QUESTION: 1°d probably known that but 1 thought 1°d
get some new information (laughter).

ANSWER: 1 think they need to answer the question. 1
know that we are working together with Pima County and with the
City on looking at what the future demands are going to be down
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here on the Southeast side and what we call the Houghton Road
Corridor, Houghton Road Planning area, and there may be some
opportunities that come forward.

QUESTION: The Clearwell Reservoir, that’s the one iIn
the Tucson Mountains correct?

ANSWER: Yes.
QUESTION: And that’s a significant part of the
reservoir system. Is that right?

ANSWER: 1t’s significant for a couple of reasons, but
there are two reasons why Clearwell is important. Let’s go back
there. This is the Clearwell Reservoir located in the Tucson
Mountains. There are a couple reasons why Clearwell is a really
important facility for us. First of all , but
it’s at high elevation. 1It’s essentially, 1 think at 2,900 feet
and so from Clearwell Reservoir we can serve almost all of the
Tucson area. Basically, out here on the pressure zone map you
can serve from Clearwell Reservoir- go ahead and show them. From
Clearwell Reservoir 2,900 feet up you can essentially serve all
the way out into Tucson. So you are basically able from
Clearwater Reservoir, to serve water out Into the Tucson Water
system all the way out to essentially this orange boundary. The
other thing that i1s great about Clearwell is that the width from
Hayden-Udall treatment plant to Clearwell Reservoir is paid by
Central Arizona Water Conservation District as part of the CAP
allocation and that was part of the deal that was struck a long
time ago to bring water into Tucson. So, the water is lifted
uphill to Clearwell Reservoir and from there we can serve a
great majority of the Tucson Water area through gravity storage
once the water gets there.

QUESTION: Does the name Clearwell have any
significance or is that just what it’s called?

ANSWER: 1t does have some significance. The reason it
is called Clearwell Reservoir is because it 1s a potable water
reservoir on the CAP system, it’s not CAP water. So there is, |
don”t know all the terminology, but there is the Snyder Hill
pumping station and four bays that are located down in the
Hayden-Udall treatment plant and it pumps up to the Clearwell
Reservoir for which is really, it’s the Tucson Water’s facility
but 1s essentially, from my understanding, the only point on the
CAP Canal or the CAP facility where there is potable water being
distributed that is not CAP water.

QUESTION: When there is a problem with the Clearwater
Facility is there another pipe that can get that water into the
system?

ANSWER: Do you mean the Clearwell Reservoir or the
Clearwater Facility?
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QUESTION: I’m sorry, the Clearwell Reservoir and the
associated pipelines, where the 96-inch main broke. How did you
reroute the water?

ANSWER: When the 96-inch vein broke we have a 42-inch
pipeline that comes in from Avra Valley. In addition, we have
got, depending on how many wells are on or off, we’ve got about
90 million gallons of capacity in the central well field. So,
you know, its not a perfect solution and on a peak day there is
definitely going to be some issues but the central well field
itself, the south side wells, and the 42-inch line out in Avra
Valley can in combination meet Tucson Water’s demands most of
the time. When you get into the peak days, you know,
essentially we’re running the system on a pretty close to
maximum capacity but 1f we are in April or September or any of
those periods, then there is good coverage. One of the future
infrastructure projects that we are going to talk about iIn two
weeks 1s a way to first build storage and recovery facilities
from SAVSARP that connect in, and second to build a third
pipeline in from Avra Valley that would be redundant so that if
anything happens on any one of those three pipelines, we have
the capacity to use the other two pipelines to deliver water.

QUESTION: When you were talking about building a water
system, I’m getting the perception that a lot of that system was
driven by water needed for golf courses. So, two questions: Is
that perception accurate, are we paying for that infrastructure
to be installed, and is there any kind of comparison about golf
courses within this region and their uses and demands for
groundwater and effluent versus other uses?

ANSWER: 1 can answer your Ffirst question, you are
exactly correct, the reclaimed systems was driven by golf
courses. Those large points at the end of the

reclaimed system allowed us to construct it in the first place.
Without those large-scale customers it would have been
economically infeasible to build a reclaimed system to deliver
water just to a school or just to a park because the
infrastructure costs are so high and constructing that 10
million gallon a day treatment plant and constructing 42-inch
diameter pipelines to extend throughout that system. So, it is
absolutely correct that the first customers on the reclaimed
system were golf courses and then we catch as catch can with
parks and schools and other reclaimed users and take advantage
of their proximity to the reclaimed system in order to make
those connections economically feasible. In terms of golf
courses and their use of effluent and groundwater compared to
other places, 1 don’t know the answer to that question. |1 do
know that ADWR, Jeff, is Jeff here? He can help me out. ADWR
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has some standards for golf course usage, and especially when
they’re on groundwater, that they can’t exceed certain quotas.

STAFF ANSWERING PART OF QUESTION: Approximately half
of the golf courses in Tucson are on groundwater and about half
of those have grandfathered groundwater rights because they were
using water between 75 to 80, half of them. The other half of
the golf courses using groundwater are being served by municipal
providers that don”t have a reclaimed system.

QUESTION CONTINUES: Wwell, what 1°d like to see at a
future meeting is the actual numbers or total number of golf
courses within this region and what their actual use and demand
is in terms of their use versus all the other uses. | think
that would help give me a much clearer picture of what the
demand really is and the necessity of that demand versus cost
providing the infrastructure. And that is the other part of my
question, who pays for the infrastructure for that delivery?
Because, | guess | don’t see how golf courses really contribute
to the outgoing supply at all. So, I would like to see some of
those statistics iIn terms of that use and those demands versus
other demands within the region. Not just on a per golf course
basis but all of them combined.

CHAIRMAN: Let me interrupt that last question. It’s
coming on a quarter to nine. We do have another presentation to
make. 1 know there are some other questions out in the
audience. So let’s try to go through them. Marcelino?

QUESTION: Yes, one question in regard to consistency
of water quality In the system. Is the water quality, the make
up of the water consistent, just in the example of the
Clearwater Facility and 42-inch well. Would there be a
difference or reduction, on a different PA?

ANSWER: The water quality in the Tucson Water System
is fairly consistent, especially the Colorado River recharge
facility is rainwater, water on a relatively large scale and
that water mixes In reservoirs and i1s delivered throughout the
system at a fairly uniform rate. So, that as a general rule,
customers iIn central Tucson are getting water that is
approximately the same quality. There are some slight
variations iIn some areas of Tucson that are served only by wells
and remain being served only by wells and there are some
variations in quality. Isolated systems that are also on their
own independent well fields, but in all cases the water that we
serve meets the regulatory standards and again the fact that
there i1s a large system, a lot of reservoirs, a lot of
opportunity for mixing means that the water quality we deliver
is fairly consistent throughout the Tucson region.

QUESTION: My understanding is La Paloma and Ventana
Canyon as well as Starr Pass receives subsidized water and 1°d
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like that to become public, and 1°d like also to know if Dove
Mountain received that same tax benefit? 1°m also iInterested iIn
the agreement.

ANSWER: Very quickly the answer is that if we can go
to the reclaimed system cycle, the answer is that Dove Mountain,
Starr Pass, and La Paloma golf courses receive water under a
contract that they entered into with the City of Tucson in 1983.
At that time there was a rate established and that rate was
indexed against the commercial rate that Tucson Water would
adopt over the years. So, as the commercial rate iIncreased,
that initial rate that was established by contract with Ventana,
La Paloma, and subsequently Starr Pass also increases. After
that, those contracts were entered into, the City and as the
reclaimed system matured, the City developed a reclaimed rate.
That reclaimed rate is independent from the contract made for
Ventana Canyon, La Paloma, and Starr Pass and at this time the
difference is that the reclaimed rate for La Paloma and Ventana
Canyon and ..

..expenses on the reclaim system were higher. As the
reclaim system matured, as it acquired more customers, it has
become more independent and today the amount of that subsidy is
about 5%. The courses in Dove Mountain today, the standard
reclaimed rate, and while that rate was more subsidized in the
past, in 2000 and 2001, the amount of “subsidy” for that rate
today is a lot less than 5%.

QUESTION: One more point, I’m interested iIn the
agreement between the developers because you did not mention any
names, regarding extending the pipeline to Corona de Tucson and
1’d like to see that agreement, agreement or what kind
of agreement was made?

ANSWER: That agreement is a matter of public record.
It”’s available on the City of Tucson’s website and 1’11 make
sure that the link to that agreement i1s posted to the City

QUESTION: Quick, Quick, right or wrong? 1 got a
IT you have a new golf course, you must used reclaimed water, is
that right?

ANSWER: That is certainly true in the City of Tucson.

QUESTION: Can 1 get one clarification? First you said
that 18 to 21 golf courses are on reclaimed in Tucson, then she
said that half were? 1 think she is referring to the Metro
Area?

ANSWER: Yes, I°m referring to courses in the City.

(Previous person who confused the current speaker) 1
was referring to the Tucson AMA.

(Current speaker): The AMA?
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(Previous speaker): The AMA, yes.

(Current speaker): Ok. Great.

The AMA’s are a much larger area than the service
area.

CHAIRMAN: It i1s now ten till nine and we still have 45
minutes worth of presentation to go. If there is anything we
have not processed submit any questions that we will get back to
ifT we don”t do it today. Let’s take a five minute break so you
can ask questions directly if you like, then we’ll get started
again. Thank you. Good job Chris.
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Presenter #2
Eric Wieduwilt, Acting Deputy Director of Pima County
Regional Wastewater Reclamation Department:
Wastewater Delivery System and System Conditions

MR. WIEDUWILT: There is good

news and bad news. The bad news
is that we are only halfway done
this morning. The good news 1is

that we get to talk about
Wastewater Systems wastewater now.

We have framed this morning’s
topic on five key issues that we

Key Elements of Local Wastewater Systems

A think are take home points. One
e is that our wastewater system is
w L st shaped by the history of ]
_ geography and climate in a unique
g R s i area. Both the temperature and
the terrain dictate how our sewer
,E Quantity and quality issues system has been constructed and
g how 1t operates. We have a
",-:;'., Complex regulatory framework complex system that is dependent

= on new technologies and energy to
run the pumps, very similar to Tucson Water’s elements. Our
treatment facilities are expensive to build and expensive to
maintain and operate. It takes a lot of dollars to keep them
rehabilitated and up to date. 1’11 use the analogy later on,
the treatment plants are like battleships and you will see that
a lot of what we do is very similar to what Navy crews do to
keep the battleship operating out in high seas. We are
constantly dealing with quantity issues, new development,
physical hydrologic capacities with pipes in the plants, as well
as the water quality issues. It relates to the regulatory
framework, both Tucson Water and Pima County Wastewater have
highly regulated requirements. Because of that, we have to be
constantly aware of upcoming regulations and what we have to do
to adjust our fTacilities that meet those requirements.
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Next thing we will focus on are
the aging infrastructure. If
you’re involved at all with
e utilities you Will gnow that_

+ Ina Road WRF — Initial facllity bullt in 1970s every organi zation in the United
* Roger Road WRF - initial facility built in 1850s StateS keepS Say i ng that Ou r
infrastructure is aging. Most of
it was built in the 60s and 70s,
and are past its useful life,
halt a trillion dollars for
roads, streets, water, and
sewers. You are going to hear
the same story from us. You’ve heard it from Tucson Water. We
all are going to have to look at what i1t Is going to take to
invest Into our existing infrastructure to keep it functioning
properly. Regulations never stop. We are looking at more,
better standards, better water quality standards, i1t relates to
cost, growth and expansion as well.

Challenges for the Wastewater System

Growth and expansion

Let me introduce Pima County
Regional Wastewater Management
Public H i Department. Our mission is

- public health. We are very
fortunate to be iIn a society
where raw sewage is not running

Regional Wastewater Reclamation Department

400 miles of pipe R et : down the streets and you can look
"eanouts o N e at what we do here as something
= — that we all as a community are
o Elﬁ‘{%! [ 7/l able to help do. Proper
* 70+ million gallons of 3 -' k. i nfrastructu re , Water and

wastewater per day

wastewater, keeps our health and
safety of our kids and of our society. We are the second
largest wastewater facility in the state, second only to our
nice neighbors to the north in the City of Phoenix -- 700 square
mile service area, a quarter of a million customers, 3,400 miles
of conveyance pipe, 73,000 plus manholes and going on down the
list, 11 treatment facilities, 3 of them in the metro area, the
remaining in the sub-regional areas outside the metropolitan
area.
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. : Let’s talk for a minute about the
Water e M two parts, we’ll talk about the

) i S A Conveyance System first, that’s
the pipes and manholes that are
out In our community. The second
Conveyance System part will be the treatment plants
and we are going to go through a
virtual tour of our major
treatment facilities at the very
end. Hopefully, this will show
you enough about what these
plants look like on the ground so
that you could get a good idea of their function and
operability.

The Conveyance System, this slide
may look familiar. This is a
slide we showed in, 1 believe,
the first presentation. It shows
our homes and that we all have
house connections, and sewers,
public and private lines that go
out to a public main, most of the
time in right-of-way, sometimes
in alleys and easements.

i S Homes and Apartments

Connected to public sewer
with house connection sewer (HCS)

The green lines are the public
sewers. This Is a rapid new
“ development- The red dots are
@ manholes. Manholes are spaced on
an average of 300 feet down every
o sewer line and you can see the

= >4—41i.;;j¥“h7¢f- sewer doesn’t always follow the
Batagaui eifl street. I1t’s a gravity-driven
system for the most part, so the
developer, when they design these
/ ,“ are looking for an area that can
drain hydraullcally, so we do

QT g S e
B Nelghborhood HCS and Public Sewers 'Ij

(South Campbell Avenue near Bllhy Road)

'::,_;gg:nrw ;

accessing our sewer lines outside of the right-of-way. The
little green dashes are the house connection sewers.
Regulations changed a couple of years ago that required us to
have to do blue stake or be able to 1dentify the private lots
and public right-of-way and we are starting that effort by
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putting them on our maps so our field crews can see where the
pipe lines are.

e _ A Iittle fancy schematic of the
mannale S inside of the manhole, these are
- ' ¥ our maintenance ports. Manholes
= are the way we get into the
public sewer system. It is an
infrastructure that i1s out of
et sight out of mind. This is how
sl e check to see how it is
operating. Any entry requires
confined space so there is a lot
of risk to the employees. It is
- a hazardous environment in there

Confined space entry into manhole

-- gases. We do not know what people dump upstream. So, all of
our workers that do entries have to be very cautious of what the
air quality is in there as well as the wastewater itself.

7

metroponitan comeyance | S0 l0OOKINg at the bigger picture,

. Y e wome | €IS 1s just the metropolitan
/| — e | area, the light green lines in
‘7“;3 fﬂﬁ;ﬁ@ﬁﬁ« - these areas are the smaller

5 ; diameter sewers. It is about
3,000 miles of 8-inch to 15-inch
diameter pipe. 1It’s primarily 8-
inches that would serve
residential neighborhoods and the
2y 4 S5 _ darker green lines are what we
: ' '\ \\\N\ call our trunk sewers or
i | = interceptors, the larger diameter
pipes that collect the small feeders that run iInto our major
treatment plants. 1 have mentioned that most flow is gravity.
We are very fortunate to have mountains around the town with big
plains and have enough elevation fall to allow the systems to be
operated by gravity. Communities in Florida, where you have
very flatlands, end up with thousands of pump stations to
service an area the size of ours. We are lucky we have only 31.
Our interceptor system is the backbone of our sewer network. We
have gotten to where we need to give them acronyms or names to
be able to talk about the interceptors. When you start
describing the large pipe along 1-10 on the left side of the
railroad track, it gets a little difficult for us to
communicate.
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So, every interceptor is named
and that name is referenced for
all of our maintenance activities
and discussions of capacity
constraints. The picture on the
right is the current construction
on the Santa Cruz Interceptor
expansion. It iIs going into the
siphon box. So, 1t’s going
secrms , y underneath our river. We have to
o go through three different pipes
A up the line but, you can see the
diameter size of our iInterceptors compared to the workers.

Iinterceptor System

ACS  Avistion Corridor
[ACSC, ACSE)

€00 Canyon del Oro

CRI Continertal Ranch
Force Main

NRI  Moeth Rt
NWO  Northwest Outfall
PTI Pantano

SC  SantaCraz
(5CC, SCE. 5C1)

S8l Southeast
SR South Rillito

P In order for us to feel the pulse

4 2 Flow Metering System -

> e ® Formmsent ot of the system, because i1t’s
: v Temporary maters gravity, we need to monitor the
flow. We have permanent meter
sites that are connected by a

v SCADA system to a local control

_ifhgx' room, and we are constantly
' -:T%T%/h‘ monitoring the flow. SCADA is
' g e Supervisory Control and Data
- IJ——-T HETEN Y Acquisition. Chris talked about
| TN L R electronic or remote monitoring

; . and SCADA is the terminology that
has the wireless signal information back and forth between these
elements. The picture on the left 1s a sample of what a
monitoring site looks like. There is a little caliper sensor
that fits inside the sewer pipe. All the electronic signals go
to the small vault chamber and then usually to an antenna that
transfers it to our central system. We have temporary meters
also. With 3,400 miles of sewer, we can’t be monitoring iIn
every reach so we have meters that we move around. As new
development requests come in, we need to see what the existing
capacity of the system is so we go place a meter for a couple
weeks to get an idea of the flow and move forward. We have just
completed a calibration of a hydraulic model for our interceptor
system and we will be moving to calibrate a model of the entire
sewer system in the next couple years. Once that calibration is
done we will be able to use a model for the technical placement
of a lot of meters.
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SIS Chris showed you a sample of a
diurnal. Tucson Water’s flow and
S TR ours 1s quite similar and also
varied as you can see the peaks
come i1n the early morning, very
big peaks, and another little

Wi small peak in the afternoon and a
| big drop at night. You can see
the different days and there’s
unique characteristics with each
day so we can’t predict 100% what
it 1s going to look like the next
day. Saturdays and Sundays are different than the weekdays.
Superbowl Sunday i1s much different than any other day. It is
also good to point out that this is because it’s gravity, there
is no off button. ITf something happens in the sewer system it
takes a while to get people mobilized, pumps in place to start
pumping the water around to another location than it could
gravitate against. That is something that you should really
have an understanding of, that you can’t just turn off the pump
to stop the water from flowing. They’d have to call all the
residents and ask them to stop flushing to be able to have any
impact.

|3
H
E o=

{." !,' f! ,f f-’ fs‘ f! ;1' !-*

We do have 31 pump stations.
Most of them are small but these
are variants in the system that
require the wastewater to be
lifted back up over a ridge and
dumped into the gravity system
and flow. Usually a wet well
pump chamber into a valved vault
: " that we call force main, that’s
i dddiasona | | e n ol OUr pressure lines, small
P diameter, It goes and discharges

into another gravity manhole.
Our largest pump station is the 600 horse power Continental
Ranch Regional Pump Station. It was developed in Continental
Ranch, uploaded to a large pump station that sends that
wastewater to Ina Road. The rest of ours are much smaller than
that serving single developments primarily.

The picture on the left here 1s the Rancho del Lago
Pump Station and we have modified our design, without them
pumping above ground to keep from having the workers do confined
space entries into the valve boxes. Again, the SCADA word, all
of our pump stations are connected by SCADA, an operator at two
of our fTacilities can watch the screen and monitor the level of

Pump/Lift Stations
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the operation of the pumps continuously and there’s alarm
triggers also, so you reduce the windshield time of operators
that we have to have at every plant, with every pump station
everyday.

Here is a picture of a typical
pump station, the developer put
in a community. It was on the
side of the hill so all the
gravity flow is to the north.
This 1s far East Speedway and
there was not a gravity sewer for
them to connect to at this point,
so they had to install a pump
station and the force main goes
all the way back up the street

: - 2 _ and discharges at the top of the
development. Some of the problems with pump stations is odor.
Because we have a long force main, the oxygen gets eaten up and
starts getting septic. The odor occurs at the discharge manhole
so we have a lot of standards in place to try to address the
odor problems at the pump stations.

cm:ﬁkgﬁf%g Now we will talk about the

Conveyance Division staff. Staff
at our Conveyance Division work
out of our Richey yard operations
facility. They do the
preventative scheduled
maintenance. They do the pump
station maintenance, odor
control, and roach control. 108
employees.

They were fortunate to recently
receive three ISO Certifications.
The only municipal organization
in the United States to have all
three, one on safety, one on
quality, and one on
environmental.

@

IS0 9001 - Quality
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We operate several preventive
maintenance programs. The
primary concern is to keep the
wastewater in the pipes and not
flowing out on the streets, so
Conveyance System Programs they are called Sanitary Sewer
Overflows. We will go over some
statistics about that later, but
all of our maintenance activities
are directed at keeping the water
in the pipes. One of the primary
maintenance activities we have is
what i1s called Area Rodding

Preventive Maintenance Program Program for 3,400 miles we want
. : to get every pipe at least once
it ekl R every 5 years and run the rod

* 73,000+ sewer line reaches ~ -
* All lines 15" and under are - G- th rough 1t J ust to make sure
iR { =gl there is no grease or blockages
" Cumbers snake ino ines o [JE | &P | building up at the roots. The
cut tree rooks, brealk up debris picture on the right is our
and clear blockages g , 8 I

rodder that is the workhorse of
the collection system. It is
just like a sewer snake, a
plumber sewer snake, except the
coil is 1In the back grid and the
very front is an 8-inch saw instead of a little 4 or 2-inch saw
that you would usually rent from a store.

One of fifteen rodder trucks

Scheduled Maintenance Program In addition to the rOdder trUCk’
we operate combo units, these are
+ Scheduled response to problem areas identified by crews and p ressure c I eant ng and vacuum
televising of sewers -
* Root growth, grease, debris that could cause sanitary sewer trUCkS - The p ! Ctu re on the I ower
overflows left here. The reason we are

* Maintenance cycles vary from three months to 48 months

going to these now is that they
do a better job of cleaning.

3 - They have a pressure hose that
Nﬁl %, shoots down the pipe then washes
: the pipe moving debris back
toward the manhole they’re
operating out of and then a large
snorkel vacuum that sucks the debris out of the manhole and puts
it Iinto a debris body in the back. The problem with the rodders
is that they bring the debris to the manhole and they either
have to use long shovels or do manned entries. So, this
technology reduces the wear and tear on our workers, reduces the
risk of confined space entry, but has its own challenges given
that 1Tt you look at the size of that vehicle 1t’s like driving a

One of six combination vacuumipressure frucks Roots removed from sewer
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cement truck around. We have to really pay much more attention
to the access to manholes, where developers put sewer lines in
easements, overgrowing easements, makes it harder to get to and
it also requires a commercial drivers license for those
operators. For areas where we know we have root intrusions or
grease downstream from certain restaurants, we do that reach or
several reaches upon what we call scheduled maintenance. We
define periods 3 months to 48 months to go back and keep that
line clean and keep anything from building up and blocking it.

Emergency Response Plan Of course as 1 said, you do all

Contain, Remediate, and Mitigate

this to prevent sanitary sewer
- Sanitary Sewsr Overfiow (850} Respones Program overflows. We are not perfect so
» Rapid response to overflows caused by blockages and pipe we do have them occur. We have an

breaks

+ Primary causes are roots, grease and vandalism emergency response p lan that’s a

e i o e o S AneR very high priority that we get
a out there immediately, we contain

the spill, and we remediate it
and we mitigate it. We also have
to report i1t. Any discharge
outside of the conveyance system
is in violation or exceedance of
the Clean Water Act. The guys on the left here are cleaning up a
spill caused by a root blockage, and they’re picking up the
debris that the pipe blocked up. Primary causes are roots,
trees and vandalism. On the chart, on the right you see that we
had a concerted effort in reducing our sanitary sewer overflows.
What we are having a hard time doing is controlling vandalism.
Youths pop open the manholes, put in bowling balls, tree trunks,
mattresses, you name i1t. We’ve had some landscape crews decide
to dump their debris into our manholes iInstead of taking i1t to a
landfill. So when we can identify when it has occurred, we have
a detective who’s out there trying to find the culprit and we
will prosecute them. Because some of the overflows are also
caused by grease, we have very pro-active educational programs
for the public.

Fats, Oils and Grease Program Fats, oils and greases are a big
cause of blockages and so we want
to stop that by developing
brochures, “Are You Committing
Sewercide?” creative slogans like
that. We also hand out white
spatulas at any County event that
you can use at home and which

i - remind you not to put grease in
Trarkaging drecyce Even the sewer.

* Educational program
* Periodic grease collections/Grecycle
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We have several programs that are
just to serve the public and our
C ImprovEd program 5 ik yeas workers from a health
U T perspective. One is our famous
roach program. The cockroach of
concern i1s the American
Cockroach. We all have samples to
carry around with us and we’ve
also been trained to separate and
identify the American Cockroach
from the Russian Cockroach from
the German Brown, so the American
Cockroach i1s the only one that lives iIn the public sewer but
they also live in wet damp areas around peoples houses so we
have started an improvement program the last three years to coat
every man hole with a latex based pesticide. If you’re a little
squeamish don’t look at this picture but those dots are
cockroaches. That’s the before picture and in the after picture
they’re all gone. So we think that the program, 1T properly
used, has a two-year guarantee that will come back and re-spray
anything that’s seen, so, I think we’re moving in the right
direction, to rid the sewers of American Cockroaches.

Roach Control Program

Near and dear to everybody’s

heart is the odor that comes out

* 12 chemical dosing units and 3 vapor phase units treat odors at Of WaStewate r. We ta I ked abOUt
problem areas identified throughout the conveyance system

* Pump stations and gravity lines fO rce mai n d i SChargeS Ed bUt
* Chemicals are adjusted based on season, sampling and odor the re g S al SO Odo r sources i n any

Odor Control Program

reports
}‘ i W occurs that becomes septic. So
on the bottom, the one on the
one on the right iIs another vendor’s paper-based treatment

RO - part of the system. There’s
*ﬁﬁh' | turbulence that’s generated or a
: ii' | s very, very slow moving wastewater
e we have 12 chemical dosing units,
three vapor phase units. Pictures
left is one we installed last year, developed by Dr. Bohn from
the University of Arizona, is called a Bohn Bio Filter and the
called solvent treatment, so we try different manufacturers
looking for the right applications.
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All the work 1 talked about gets
inputted into a computerized

Asset Management Program

S Compmitestoad Mathieancs v maintenance management program.
el 13 The collection system has been
Ll \ il operating since 1985 so we have
and - g 1.5 million historical records.
activities o e All new reaches are added to the
i i e e system and the maintenance we do
records |t o~ is recorded so we will have a
| ' long history of maintenance that
e we can develop our programs from,

be able to zero in on areas that
need special attention. We’ve also moved to mobilize laptop
systems. Upper right hand we have an operator with an
authorized laptop so that he can pick up work orders in the
truck, go out and complete the work orders, and electronically
upload them. We used to have to do a hand-entry; i1t took a lot
of staff.

Let’s move from the maintenance
side and we’ll talk about
+ Sanitary Sewer Inventory and Inspection Program (SSIIP) - condition assessment now.
c?n('?:;t:i;liﬁﬂ:nd condition data for 60,000 manholes Star-_t ! I:lg OUt wi th man ho I €s -

o e condition assessments. We just

. completed last year a 60,000
manhole iInspection and inventory
program. Through this effort we
were able to categorize all the
defects of 60,000 manholes as
well as to get their GPS position
and invert elevation, which was
critical to develop our hydraulic model. We needed to develop
consistent data to be able to build a model from and this
program gave us that information.

Conveyance Condition Assessment

Of course we found some
interesting things out there iIn
the field, the normal corroded
exposed manholes, number three
here with a unique un-permitted
tap. Someone put a PVC pipe in
the top of the manhole for a
sewer connection, and we did find
out that the Africanized bee
loves to live iIn the sewers. The
little pick holes iIn our manhole
covers are just the perfect size
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for them to come In and our workers are trained to identify
potential beehives in the manholes by the bees coming in and out
of the pick hole and this i1s actually a fairly small hive we
found. We’ve seen some two to three-feet long within the
manholes. The picture on the lower right is a vandalized manhole
people just dumped debris iIn.

As 1 mentioned, our system is out
, of sight, out of mind. Through
+ Closed-circuit Television Program (CCTV) e tl:]e mgnho les we can use cC losed

Al el neseripiles iave besh o\ circuit television or CCTV to do

inspected and are on scheduled L _ _
inspection intervals e our inspection. That’s our
* 189 miles of pipe televised in FY : - -y -
2007/08 primary mode, it’s our visual
. r;phg?; Assessment Condition Program i nSpeCti on tOO I and we Ed ve gOt
* RWRD requires PACP-certified five in-house trucks that work on

operators

* International standards for defect : responding tO maintenance Ca"S
s > S from an operator who thinks
S e Ml something is wrong with the pipe.
The worker will go out there and
visually inspect i1t or also some of them we have on repeated
visual iInspections. For our large diameter sewage pipes, after
the Speedway sinkhole, we’ve put on three to five year repeated
visual inspection. We learned our lesson at Speedway that if you
wait too long, bad things happen. So, these concrete pipes need
to be iInspected every 5 years until we can rehabilitate them.
All of our operators are certified. They use a pipeline
assessment condition program so we’re using a national standard
to identify our defects. All the defects are accumulated iInto a
point score and each reach gets a grade. Grade 1 means is iIn
excellent condition and grade 5 means you better put it in for
repair and rehabilitation immediately.
Now, 1”11 touch on Speedway very quickly. September
2002 we had a large interceptor main collapse on Speedway near
the Arizona School for the Deaf and Blind. That was an eye
opener for us. We had visual inspections of our interceptors, we
were doing rehabilitation, and we were reading of other
municipalities in this nation, with collapses and we thought,
“We’re on top of it”. Well, this was a sign that we weren’t on
top of it as quickly as we should have been. So from that
incident we accelerated our visual inspection, we accelerated
our rehabilitation programs. So now we think we’re ahead of the
ball 1n keeping the movement iIn that manner but until that
happens, the effort isn’t put forward.

Conveyance Condition Assessment
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Conveyance Rehabilitation
FY 2006/07 and 2007/08

* $6.4 million spent for rehabilitation of m

sewer pipe and manholes
el
5 ,-3.~

Water

Treatment System

'
e s
EES_

Some good pictures of root
growth, concrete corrosion in the
upper right, tuberculation, liner
failures, all these are defects
that we find within our small
diameter and large diameter pipe.

We spent $6.5 million in the last
two years for rehabilitation
projects. We expect to continue
to spend $3-5 million every year
to keep ahead of that hurdle
that’s deteriorating
infrastructure.

Moving now to the wastewater
treatment system.
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Regional
Wastewater
System -
Treatment
252 employees

[ st Systern peea

@ Metropolitan
Wastewater
Redamation Facilities

@ SubrRegional
Wersteater
Recamation Facilities

Operations

* 73 operators with Grade 1 to Grade 4 state certifications
* Ina Road WRF, Roger Road WRF, and Sub-Regional
Facilities each have 24 operators (1 for lagoons)
* Supervisory Control and Data Acquisition (SCADA) — remote
telemetry

= SCADA Control Center monitors SCADA information at all
sites

* New and improved SCADA systems are being installed

* SCADA employees — 10 for Treatment and 10 for
Conveyance

Maintenance

* Roger Road WRF - 18 employees
* Ina Road WRF - 19 employees
* Sub-regional Facilities — 9 employees
* Electrical, mechanical and specialty crafts
* Multiple journeyman skill sets —
pipe fitters, pump repair specialists

This map should also be familiar.
There are the 3 metropolitan area
facilities as well as our
outlying facilities in blue, with
252 employees, iIn our Wastewater
Treatment Division.

The Ina Road plant, with 73
operators, is scaled larger for
remote control telemetry. The
Roger Road Facility is an older
facility, a lot of that i1s done
by manual operation.

A number of employees just focus
on maintenance and this is where
the analogy of the battleship
comes iIn. We’ve got operation
staff and maintenance staff
constantly working to keep this
facility operating and they’re
all journeymen, pipe fitters,
welders, and electricians.
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Gt A Rroa And then corrosion protection.
We”ve got an artist out at our
* Painters are industrial coating specialists Ina Road faCi I ity and When yOU
* Preventive drop by you’ll see blue geckos

Maintenance

Program includes ' paintEd on the Side Of our

cleaning and

painting to ool ) buildings. The best part is that

t i -
e ot , EOl it keeps the surfaces from

also helps

capture corrosive t I : - COFFOd i ng -

gases

GabrEontolipioarsm And of course the treatment

facilities have odor control. The

* System-wide Odor Control Plan developed short-term, interim b i g fOCUS the I aSt Coup I e Of

and long-term solutions to odor problems H M

+ All short-term projects have been completed with substantial years ? $7 ma I I 1 On do I ! ars Spent

reductions in odors - at the Roger Road facility and

* Approximately $7 million - - -m =

spent on projects in some at the I na Road faC 1 I 1 ty tO

i ekitore s address odor problems and we have

Reghon Optimizaton _ - budgeted $39 million going to the

szt = 2ol X THE next five years to those two

facilities as we build new
treatment plants.

Odor Control Program — Roger Road WRF Some p ictures of the Roger Road
improvements. Coverings of the
primary clarifiers, weirs, HTVE
covers, a big tent over the
headworks, you can see that from
the highway.
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Odor Control Program Results

ppmy
#  Hydrogen
Sulfide

Roger Road WRE
Headworks

Odor Control Program Results

ppmy
wy Hydrogen
Sulfide

Fiim,
Boger Road WRE i
Primary Clarifiers

Support Programs

+ Industrial Wastewater Control

« State-certified laboratory

» Compliance and Regulatory Affairs Office
* In-house training center

Just to show you some quick
statistics, the larger cylinder
is the measured odor prior to our
improvements and the yellow are
the odor measurements afterward.

Again, a couple of other
facilities. This iIs the primary
clarifiers, the before and the
after. So we think the $7 million
dollars i1s well spent but there’s
a lot more work to do.

To support these programs we have
a state certified laboratory, an
industrial waste program to go
out to the industrial dischargers
to make sure they don’t put
something Into the sewer that’s
not treatable, and an in-house
training center for all of the
certified operators. Both Tucson
Water and Pima County Wastewater
require certified operators in
their facilities, so we’ve got a

training center and of course compliance.
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* Concentrate efforts and

Asset Management Program

* Computerized Maintenance Management
System (CMMS) went live on 7/1/2

* Better tracking of costs for asset repairs and
operating costs for plants

* Increase in productivity and tracking of
backlogged work requests

* After two years of use, will be able to run
analysis to show trouble compenents and
systems

funds on trouble spots
and improved plant
performance

Asset Management Program

Typical Report Data from CMMS:

Work Tasks Completed by Month - Roger Road WRF

Treatment System Rehabilitation
FY 2006/07 and 2007/08

* Rehabilitation projects for Roger Road WRF
* Spent to date — $12,800,000

= 9 odor control projects — $6.1 M

= 6 solids processing projects — $2.5 M

* 18 general rehabilitation projects — $3.1 M
* 2 aeration projects - $1.1 M

The treatment facilities also
have maintenance management
systems that started in 2007 and
they’re up and running full speed
using that facility at the Roger
Road plant as an example to get
the work orders that they’re
generating.

As far as treatment
rehabilitation, we spent $12
million dollars at the Roger Road
facility. That was the oldest
plant. It started in 1951.

It needed some infrastructure
improvements. That’s also the
plant that will go away in 2015
when we build the new facility
right next to it.
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Treatment System Rehabilitation
FY 2006/07 and 2007/08

* Rehabilitation projects for Ina Road WRF & Sub-regional
Facilities

+ Awarded to date — $7,800,000

* 6 Ina safety projects - $2.1 M

= 28 general Ina rehabilitation projects — $4.1 M
* 7 Sub-regional Facilities projects — $1.6 M

Treatment System Processes

Typical
Screening, Treatment Process
Grit Removal

M Bacterial Processing
. Activated Sludge

Biological Nutrient
Rermoval /Activated Shodge

(Settling of solids)

i Screening,
= 1 Grit Removal

Headworks at Roger Road WRF

At the Ina Road facility and at
the sub-regional facilities,
we’ve committed $7.8 million
dollars this year, awarded to
date to do repairs there.

I’m going to walk you through the
typical treatment process:
Wastewater comes iIn and It needs
screening and grit removal
there’s stuff iIn that water.
Primary clarification. There’s a
bacteria process, Tucson Water
and water treatment systems are
primarily chemical-related. They
add chemicals to improve their
water quality. On the wastewater
side we rely on bugs, and it’s a

bunch of different bugs -
bacteria — from all different
types of sources. So you have to
accommodate one bacteria strain
in one process, then get another
one growing In a second process
that is inseparable or comingled.
After all the digestion is done,
there’s secondary clarification
and disinfection. All the
solvents go to further digestion
and then out to disposal. We’ll
go through these rather quickly.

Headworks odor control, odor
generators, this is where it
enters, wastewater comes iIn.
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Headworks

rocks and debris to
conveyer balt

B Primary Clarification

Primary Clarifier

Clarified sewage

Skimmers push scum and
@ arease into basin for removal

Large things are removed with the
bar screens. Grit and sand are
removed at vortex removers and

then it goes on to treatment
process.

Primary Clarification. There’s
circular clarifiers on the lower
left. Rectangular and covered on
the upper right at Ina so you

can’t really see the process at
Ina Road.

Those are both ways to allow
wastewater to come in, travel

across this passage so the solids
can settle down.
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Biological Treatment Processes

| Biological Nutrient
| Removal Oxidation Ditch
(ENROD)

Biological Nutrient
Removal/Activated
Sludge [BNRAS)

M Bacterial Processing
: Activated Shudge

Biological Mutrient
Premoval /Activated Shdge

High Purity Oxygen
[(HPO)

Biolac

Membrane Bioreactor
Biotower

. Aerated Pond

Randolph Park Membrane Bioreactor

Membrane
Solid/Liquid Separation

Retumn Activated Sludge is recycled to continue
process

l

Solids are pumped into sewer system

|
ad WRF - BNRAS

On the right there are a number
of biological processes that we
use that are at our 11 wastewater
facilities. It goes the gamut of
oxidation ditches to bio-towers
to aerated ponds. All, basically
bacterial processes using an
activated sludge.

Our most state of the art
facility at Randolph Park uses
both the activated sludge and
some physical membrane cartridges
that do a further job of cleaning
the wastewater. It’s an
additional filter.

Different pictures, there’s a
picture of a membrane cartridge
unit pulled out at Randolph, bio-
towers at Roger Road, 30 feet
tall towers that are plastic
media inside, water is trickled
through 1t and the biomass it
grows on takes care of the
digestion.
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To the sub-regional facilities,
oxidation ditches are primarily
used there, sort of race track
type lakes where the water is

_ _ pushed up and around, and inside
T GreenvaleyweroBNROD hoana WRF - Bilac that wastewater there i1s bacteria
growing there that’s eating away
the particles. Similar type of
facility at Corona, that’s Avra
Valley and Biolac. The Marana
facility iIs a pond that has air
injection. 1It’s just a big pond.

Finally, chlorination and
discharge. For us to discharge
along the surface we require it
to be chlorinated so 1t’s a long,
serpentine path.

Chlorination and Discharge

or
wltravioket light)

This is the time for the chlorine
to come iInto contact with
wastewater and then a de-

=i’ chlorination facility for

' discharging to the river and

Tucson Water’s reclaimed system.

Chlorina Contact Ch 2

Effuent Is dechiorinated _, “
and discharged o river | e T

@Gm direct afMuent
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Biosolids Processing — Ina Road WRF

Bio-solids go through thickening,
anaerobic digestion which
generates methane for co-
generation..

o ———— w ..and then land application, and
"‘_ .+ we’ve seen all that in the
g | discussion before.

S

* 5,851 truck lo

Effluent Disposal Processes So then of course the final

. disposal either discharging,
e e R — going_to a pond, spray field, or
S g reclaimed water system. There are

Sweetwater Facility Spray field

some pretty pictures of ponds and
then a spray field on the lower
left at the Avra Valley facility.

Effluent Disposal Processes — Discharge

Effluent Disposal Processes — Other

Discharge at Ina Road WRF
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Water Quality Standards

T

Aquifer Protection Program
Arizona Pollutant Discharge Elimination System
Reclaimed Water Standards

Water Quality Standards

T

Reclaimed Water Standards
« Class A

« Landscape and food crop irrigation, golf courses
+ Class A+

. lly, meets ni
« Class B
« Landscape irrigation (fenced), golf courses (fenced),
dust control, concrete mixing
+ Class B+
« Additionally, meets nitrogen standards
« Class C
« Irrigation and watering of non-food crops and animals

Water

Wastewater Reclamation

Facilities - A Virtual Tour

Not to belabor the point, but we
talked about that we’re operating
under three different Clean Water
Act departments: Aquifer
Protection, Arizona Pollutant
Discharge Elimination System and
there’s the Reclaimed Water
Standards and we talked about
Class A before.

We” 1l just go through three or
four of the main treatment plants
and we’ll repeat and show you
where the processes are that we
jJjust discussed.
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Ina Road WRF Ina Road. Remember this one was
-- \ = built in the 70s; that’s an

7 J aerial view. Most of this plant
is covered so if you went out
there all you would see is a lot
of concrete slabs, 1t’s not that
exciting. Ted Walker Sports Park
right here, 1-10, and then Ina
Road to the south, to the north
of the plant. North is to the
bottom.

There’s the headworks over on the
far corner, lots of odor control

there, chemicals, scrubbers, the

headworks.

= T
W, .

Two different process trains at
Ina Road. The first one is a high
purity oxygen, It uses oxygen to
aerate the bacteria and 1t was
state of the art when it was
constructed, i1t’s now obsolete
and we are removing the high
purity oxygen process. The
second train i1s a 12.5 MGD train.
This iIs a brand new one we just
turned on this year and that one
=" runs on activated sludge and as
esses are covered, nothing to see.

g — .
you can see both proc
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Ina Road WRF Some of the unique odor control
BNRAS Odor Control : devices, lots of pipe, and then..

= Scrubbers and Blower
Building
o

Odor contral scrubbers I % _1.‘-‘
-

—

> -
e/ e i lin e H o
W, .

Ina Road WRF ..a co-generation plant at Ina,
. CoGanaration of Methane == when it was originally

il i == . - constructed the methane generated
from the 25-inch HPO plant was
used to co-generate the powered
facility. They used about 33%
methane, 66% natural gas to power
that train.

Lt itud Vi And then bio-solids digestion,
B Land Appikcaton " [EEENN ' and then trucked out for land
iy I ~ application.

=
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Roger Road WRF You’ve seen this picture before.
S | This shows you the Tucson Water

x3 2 y reclaimed plant right there and
we’ll go through what wastewater
does i1n this facility.

The headworks with a nice tent
that you can see off of 1-10 and

s e
Headworks befare odor
control cover

Roger Road WRF Primary clarifiers, you can tell

~ ~ by the colors, they’re green and
everything else is dark blue that
means 1t’s a little dirtier. So
we’ve got the primary clarifiers
and you can see the odor control
units. We just covered the part
that generates the odor and sucks
it up and puts i1t In to a carbon
unit.
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Roger Road WRF o Bio-towers, state of the art when

6 || they were constructed in the mid
80s. They are now obsolete and at
the end of their useful life.

Force main bio-solids digestion,
and then all the sludge from
Roger Road gets pumped through a
force main up to Ina.

Randolph Park WRE Randolph Park is the newest
facility which Chris talked to
you a little bit about. When they
came on line a couple of years
ago we had to construct a force
main from an interceptor on the
Aviation Corridor because we
increased the capacity by 3 MGD.
There wasn”t enough wastewater iIn
the existing system around 22"

S Sy and Alvernon, so we had to come
2T : _’sﬁgﬁj Ll _ up 3 miles away to get additional
wastewater.
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Randolph Park Pump Station a - The re ? S the pump Stati onr i ght
Oefos Cotr, chft Rensoval T @ Ooff of Aviation Corridor that
2 o ¥ ) ’ pumps it up to the plant here.

Randolph Park WRF We used the existing foot print
e ~ of the old plant with updated

1 technology..
Randolph Park WRF N @ .and again, it’s all covered, you

Anoxic Basins and o D § can’t see much, different basins.
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Randolph Park WRF Tucson Water’s reclaimed system
e ‘ ' discharge goes one-way, and all
—— - the sludge and solids go back to
the iInterceptor and are
discharged. That’s one of the
challenges of a reclaimed
scalping plant, which this is,
that you can pull out the water
and send it to a reclaimed system
but the residual solids have to
get dumped back into the sewer
system, which doesn’t help that

A\

— il

operatlon much. You have got to have enough flow and enough
scour to keep it moving to the plant and not cause problems
downstream.

Green Valley WRF Quickly, the Green Valley plant,
oxidation ditch,..

Oxidation ditch (BNROD)

Avra Valley WRE pEEEEEY . Avra Valley, one oxidation ditch
= right now, we’re constructing two
E ; operating at 4 MGD.
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Corona de Tucson WRF

Capacity: 1.3 MGD

Marana WRF
Capacity: .7 MGD

Treatment Process:
Four 50,000 GPD
biolegical nutrient
removal {(BNROD)
package plants (currently
in reserve), and 0.5 MGD
Biolac facility

Pima County Fairgrounds WRF Mt Lemmon WRF
Capacity: 20,000 GPD Capacity: 12,500 GPD

L1
e

B

P
e == S ._. i

Rillito Vista WRF

Capacity: 20,000 GPD

Arivaca Junction WRF
Capacity: 100,000 GPD

long time.

Corona just completed this
expansion of 1 MGD.

Marana started with small package
plants to put in the Biolac and
the plan is to iIncrease it to a
one and a half million gallon per
day oxidation ditch.

Some of our lagoons, and of
course our facility on Mount
Lemmon, hidden in a little
building that looks like a log
cabin. That completes the
whirlwind tour of Pima County
Wastewater.

CHAIRMAN: 1°m going to
ask the committee to reserve your
questions and give the audience a
couple minutes but its
(inaudible) and we’ve been here a
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- QUESTION: You started off by
Water Foee talking about aging

nfrastructure, S St infrastructure and so we really
have two challenges. One,
replacing our existing system to
Questions serve existing residents and
expanding the system to
accommodate growth. Given the
fact that material cost trends
and energy cost trends are making
the per capita cost of all
infrastructures more and more
expensive each day. How wise is it to conceptualize future
infrastructure configurations as large central operations where
as John mentioned the idea of pumping water all the way out to
Vail and then pumping or, effluent all the way out to Vail golf
course and then pumping it all the way back aren’t we going to
be reaching the limits of economies of scale and have to look at
more decentralized solutions?

ANSWER: 1 think you’ve hit i1t on the head that i1t
becomes a financial analysis, that even iIn the nation the EPA
has moved from centralized or decentralized back to centralized,
we go on these cycles and it becomes sometimes cost prohibitive
to continue to have long, long interceptors where a remote
reclaimed plant or small treatment plant could be constructed.
You’re absolutely right and we do take that into account iIn
every area that we’re expanding to. Is i1t better to connect it
to the existing infrastructure? What’s the augmentation that has
to be done all the way downstream to the main treatment plant?
Or i1s i1t cost beneficial to put in a small plant? What we found
though, right now, is that it’s still more beneficial to use the
existing infrastructure going to the large treatment facilities
than to place a small plant that has a marginal amount of flow.
The cost to construct and operate those facilities are not yet
as economical as operating our larger facilities and the
collection system, but 1t’s going to be a continual debate in
comparison.

QUESTION: For future reference it would be helpful to
see a graph of your grade A, grade 5, grade 4, grade 3. You were
talking about grading the pipelines and 1°m curious to see how
many are grade 5 and wearing out so if you could provide that in
print that would be helpful and then also how do you, do you
have to flush the system with potable water? The City has been
looking at that issue regarding its gray water use and when |
heard you speak about the Randolph Park treatment and the
sludge, I was thinking, ah-hal!, 1 bet they have to flush that
with potable water. If so, how much and what’s that schedule?
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How much potable water are we losing? And the rest, 1”11 submit
in writing.

ANSWER: Ok, but I can respond that all grade 5s are
repaired immediately, so right now, we have zero grade 5s on our
list and that’s not to say tomorrow one won’t show up. So It’s a
dynamic list and we do have a GIS map of all of our defects from
the 4s or 3s that are all scheduled for rehabilitation.

QUESTION: Ok, well let’s see that as part of the show
here as well as, we need to know, the whole community needs to
know this question, which is, how much potable water does Pima
County use to flush out the system and what’s the schedule of
that and where? You know, we need a very concrete particular on
that question.

ANSWER: And let me quickly answer that. At our
treatment facilities, we use the processed water so we don’t use
potable water from any treatment plants to clean and operate
those systems. In the collection system, we’re currently using
potable water but we are in discussions with Tucson Water to try
to convert those to using reclaimed water. We realize that’s an
area of Improvement we can make and we are iIn deep dialogue with
addressing that issue.

QUESTION: Right, and that’s what we need. We need that
dialogue to happen right here In transparency. So that’s what
I’m asking you for, is to provide us with the quantities and
open that discussion to the here and now. Thank you.

QUESTION: Yes, I’m Donna Branch-Gilby. 1°m a resident
and co-developer of Milagro Co-housing. We face the same
situation of the photo that you showed of the development that
was on the slope and they had to pump their wastewater uphill
with a pump station but we, we thought we wanted to use that
water ourselves that, that recycled water, so we got permission
to build our own subsurface wetland system and now we have the
benefit of that water of course i1t’s only 28 homes but as we
battled our way through the system to get the permit for it we
eventually found someone who said “thank you” because we really
don’t need any additional burden on the sewage treatment system
and “thank you” for establishing your own. So, 1’m wondering 1is
there any effort being done to work with a particular developer
that are 1n a situation where they would be having to pump or
where its, its out on the fringe of the service area to actually
develop their own subsurface wetland system which is working
very well for us. It requires minimum amount of maintenance and
really benefits the vegetation in our whole community.

ANSWER: 1711 start by saying that 1 believe i1t’s a
philosophical discussion and that 1f all the wastewater stays on
site there will be no effluent for reclaimed water. So, as we
keep 1t there, is i1t really going to recharge the aquifer or is
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it jJust used to create a wetland? So you have to look for,
what”s the beneficial use and then at other levels the
regulatory level. 1 think as you push the responsibility to
private homeowners and small communities to maintain their
systems, historically we found that that’s a risk. That if they
have a change of ownership in their homeowners association, and
they don’t put the money into maintaining these systems, they
could then start impacting the public health for those people iIn
the community so 1t’s a great point for discussion. | think 1t’s
something we’ll have to bring up in the next couple sessions.
What is the best scenario to balance them?

QUESTION: If there is some major change in the kinds
of technology, more on the, more on the order of what Donna is
talking about, i1s the County obligated to produce 68,000 acre
feet a year of wastewater for reclamation or is that simply the
designed goal?

ANSWER: 1 do not believe we are obligated to deliver
anything except the amount of effluent discharge by agreement;
it’s divided by percentages.

QUESTION: Ok, so a decrease, 1If there was one, would
impact and it would be split with that 90/107?

ANSWER: That’s right, and we’re already seeing that by
reduced water use and wastewater discharge by the homeowners
throughout the community. Like low flow toilets, low flow shower
heads, that’s reducing our discharge as well.

CHAIRMAN: 1°m going to ask the audience that if you
have questions, you got forms that you can fill out and give to
me and let me give the committee a chance. John?

QUESTION: Very quickly, grease, you went into the
transportation system but it really raises hell at your
treatment plant, does it not?

ANSWER: 1t also does, yes.

QUESTION FROM MEMBER: Ok, in low flow we’ve gone a
while for a low flow because of low gravity, a low gravity
system in some areas that’s where you’re having problems so that
has to be coordinated with the City too now doesn’t it, your low
flow toilet system?

ANSWER: Yes, it does. We believe there are some
problems with going lower flow because the main system In the
sewer system may not operate properly in the neighborhoods, so,
we still have a lot of research and work to do on that but there
is a potential negative impact 1t we reduce flow.

QUESTION: And, and finally gray water, you are
encouraging people to use i1t but there’s a process to go through
with County clearance and the City should love it i1f people
water their plants with gray water, is that right? Where are we?
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ANSWER: Pima County Regional Wastewater Reclamation
still feels there’s more study that needs to be done before we
can support a full gray water implementation everywhere. |1
think there are areas where it would work well and areas where
it will negatively impact communities.

MEMBER: Yeah, that’s logical, but ok, thank you.

QUESTION: If you can identify (unintelligible).

ANSWER: There are some landfills in the area, also
some other local iIndustrial facilities that do generate odors.
We do monitor them and for the most part they are in compliance,
but sometimes the odors are also coming from areas that we have
no control over and just general discharges. Septic dumping
stations at RV Parks could generate odors. Because odors are
very unigque, you can’t go right to the source. They sort of waft
around until somebody smells them and you don’t really know
where the source is when you smell them.

QUESTION: I pulled up a Pima County map guide a while
ago and my particular house showed a private sewer line that
then appeared to connect to the County sewer line. What does
that mean and how many miles of private line is out there and
what does it mean iIn terms of maintenance and responsibility and
that kind of thing?

ANSWER: Good question. There are a number of
commercial developments or even private developments that don’t
want the public, Pima County to maintain and operate their
system so they have designed their facility to have a private
sewer system in which case, we the County, have no
responsibility to operate, maintain or monitor it and its wholly
the homeowners association’s responsibility to keep it clean and
upgraded and maintained, so there’s a number of them, they are
designated on that the County’s MapGuide site as private, and we
try to encourage them to come into the County system because we
feel that we have better resources to manage it, but some of the
newer communities and the gated communities don’t want
maintenance people In and out. They’re the ones that want
private streets and private sewers.

QUESTION: But that’s private sewers coming in that
eventually connect to the public treatment?

ANSWER: That’s correct, they’ll connect to a public
manhole.

CHAIRMAN: Anybody else on the committee? Ok Eric,
thanks you very much, very well done.

We have 10 minutes left so lets do the Call to the Audience. 1
know you all have a lot to do. You can submit 1t In writing
and then we’ll do 1t next week or...

QUESTION: Yes, when is the next meeting?

ANSWER: The next meeting iIs In two weeks.
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AUDIENCE: Ok, I°d like to submit this letter from the
neighborhood infill coalition and give it to you, Mr. Chair, for
the record, as well as Melody so she can put i1t online and then
1’d like the opportunity to read it in full at our next meeting.

CHAIRMAN: Ok, we”ll do that. Anybody else for the Call
to the Audience? Ok, do I hear a motion to adjourn? Thank you
all for coming.

Meeting Adjourned.
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List of Presenters:

1. Chris Avery, Tucson Water: National and State
Infrastructure Issues/Tucson Water Capital Improvement
Program

2. Eric Wieduwilt, Pima County Regional Wastewater
Reclamation Department: National and State Infrastructure
Issues/PCRWRD Capital Improvement Program

3. Michael Gritzuk, Pima County Regional Wastewater
Reclamation Department: National and State Infrastructure
Issues/Regional Optimization Master Plan

Presenter #1
CHRIS AVERY, INTERIM DEPUTY DIRECTOR FOR TUCSON
WATER: NATIONAL AND STATE INFRASTRUCTURE
ISSUES/TUCSON WATER CAPITAL IMPROVEMENT PROGRAM

MR. AVERY: Good evening.
We’ve been asked to address
the Committee about National
and State Infrastructure
Issues, as well as the local

Planned New Infrastructure water and wastewater
infrastructure needs iIn Pima
Chris Avery, Acting Deputy Director, Tucson Water County. And 1 think to
Eeo Wil feta oty D s (ol understand the nature of the
July 23, 2008 infrastructure needs that we

e T have In Pima County, it’s
e s < jmportant, First, 1 think to
look at a national and regional scale.

In 2001, the American Water
Works Association published
a study of 20 different
water utilities around the
country and found
infrastructure needs for all

For these 20 Utilities over the next Y Of these Uti I iti €s. The
30years: : S photograph at the top left
oot bl prn s s M is our 96-inch main break
ST i sty S R from 1999. The photograph

N Yo 1 S at bottom right is a main
Source: AWWA 201 break in the Chicago area in
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the - in the middle of winter, which is another difficult
Issue.

The AWWA study found that in these 20 utilities
over the next 30 years infrastructure costs could reach, in
constant 2001 dollars, about $10,000 per household over
that period of time. And that, depending on the financial
state of the respective utility, that current revenue could
fall short by between $550 to $2,300 per household;
essentially, you know, between 5% and 25% shortfalls iIn
revenue that are needed - that is needed for infrastructure
improvements.

IT you read today’s Citizen,

Mountain “Megas”

Brookings Metropolitan Policy Program there’s an article in there
oy about this study. The
Megapoitan Uni e : Brookings Institute out of

Washington, D.C. just

I~ : published a study on the
e £ = | mountain megapolitan areas,
Suey focumen whr et 110 [ B | basically identifying five

Million Americans will live

Wil require new Federal, , (. =i megapolitan areas in the
Metropolitan and State

partnerships focused on 4 i i { inter—mountai n WeSt, al I Of

Infrastructure

Main focus on Transportaton *w S which have their respective
mreT— needs for infrastructure.

And one of the major components of the Brookings”’ study was
to look at the fact that the infrastructure needs iIn these
five megapolitan areas, Salt Lake City, essentially,
Denver, Las Vegas, Phoenix, Tucson, Prescott, and the
Albuquerque/Santa Fe area, are so extensive that they will
probably require some new sort of private State and Federal
partnerships in order to build the infrastructure that’s
needed for these areas. One of the primary focuses of this
study i1s transportation infrastructure, but i1t also
mentions the need - that all of these areas have a similar
need for water and wastewater infrastructure and resource
over the next 20 years.
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Just this year, the W. B.
ULV R ER I E BT B EREERAEXE  Carrey School of Business at

Energy Arizona State published a
* $74 to $86.5 Billion Study I OOki ng at
Tﬂ?”:f?g”“m" bty infrastructure needs in
* Broadban onnections to illion - - - =
* Fiber Optic additional $23 Billion Ar 1 Zon? ? and 1 dentl fl ed ?
Transportation essentially, three or four
* Road/Highway $198.8 to 257 Billion areas of infrastructure need
* Transit $35.8 Billion for the State, so it’s not a
i i complete look, but it looks,
* Airways $12.1 Billion "
Water/Wastewater $109 Billion basical Iy L at ?nergy ’
telecommunications,

transportation, water and
wastewater. And, depending on the - the scenarios and the
outcomes of this study, the study identifies somewhere
between $400 billion and $475 billion worth of
infrastructure needs just in Arizona between now and 2032;
of this, transportation is by far the largest component,
somewhere between $200 billion and $257 billion worth of
transportation improvement. And you can see the bulk of
those improvements are needed in - iIn roads and highway,
with smaller components in mass transit, railways and - and
airports.

So, let’s look a little bit about how the W. P. (sic)
Carrey Study looked at water and wastewater infrastructure
for the State. This is a graph that, essentially, shows
the total capital needs for water and wastewater in the
State of Arizona between now and 2032. The bulk of the new
infrastructure needed is i1n public utilities to serve
existing population. About $18 billion in water
infrastructure, and about $13 billion in wastewater
infrastructure just in Arizona. Some smaller component to
meet Indian tribal needs, relatively small investments for

Public Water and Wastewater Capital Needs Water and Wastewater Capital Needs for
for Arizona 2008 - 2032 Arizona 2008 — 2032

(Public and Private Utilities)
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private water companies to meet the needs of their
customers and - and $8 billion allocation for future
population needs. You can see that this future population
allocation is divided all in water, but the study makes
clear that there’s some division between future water needs
and future wastewater needs. And that adds up to a total
of $44 billion worth of infrastructure needs just in
Arizona for water and wastewater infrastructure over the
next 25 years or so, in terms of capital improvement. The
- the rest of the $109 billion figure that’s mentioned in
the study 1s O&M funding.

UNIDENTIFIED MALE SPEAKER: What - what are the
green versus blue bars?

MR. AVERY: The green bars are wastewater
infrastructure - we’re trying to keep our color coding -
and the blue bars are water infrastructure.

This is the way it breaks out just for public
utilities and for existing customers, so this just
separates out private water companies and wastewater
companies, and separates out future growth.

Again, you see there’s some severe needs for
water and wastewater infrastructure over the next 25 years;
much of It in transmission and distribution on the water
side and needs for treatment and production capacity on the
wastewater side, and you’ll - you’ll see some of those same
figures start to duplicate themselves as we talk about our
needs here in Pima County.

One of the interesting things that this W. B.
Carrey Study did was look specifically at shortfalls in
funding. So, on the side - on the left side of these bar
charts there’s, basically, the water and wastewater
component broken out by O&V - which is up here iIn the
maroon color - and capital needs - which we’ve already
talked about - in blue and, basically, the funding
shortfalls that are identified going forward in order to
meet the needs of water and wastewater infrastructure in
the State. And, essentially, of the $109 billion in water
and wastewater infrastructure needs, they’ve identified
about $30 billion worth of shortfall. So, statewide, the
shortfall’s about 30%.

So, as we move forward to try to address our
needs in Pima County, I think 1t’s important to remember
that much of this country - not - not just of Arizona -
but, much of the rest of the country was built after World
War 11, and a lot of the water, wastewater transportation,
airports, and energy infrastructure is starting to reach
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the end of that 50-year life cycle that we’ve been talking
about for the last few weeks.

This number can vary; there’s a lot of different
ways to slice it. There’s a recent study that came out
from the EPA that estimated a $534 billion funding gap over
the next 11 years nationwide. 1t’s - i1t’s hard to compare
apples to apples In many of these cases because there - the
studies range in scope and they cover different areas iIn
different time periods. But, the essential message i1s the
same between the AWWA study, the Brookings study, the W. B.
Carrey and the Morrison Institute study on megapolitan
corridors that you’ll be talking about in a few weeks, and
that is: There is a funding shortfall; that funding
shortfall is significant; 1t may be 20%; 1t may be 10%; it
may be 30%, but it’s identified and it’s out there.

Projected What we’d like to do today
Public Water and Wastewater Costs Funding is talk about our fundi ng

2008 - 2032 - - -

basically in a five-year

block between now and 2013.

UNIDENTIFIED MALE
SPEAKER: Chris (inaudible;
not speaking into a
microphone) in the

N o shortfall, i1s it more -
FRARE NI A S B AL where are the - where are

= captal Fundng Shotall these billions that

e 208 currently - evidently
somewhere - where are they being held right now or - where
are they exactly to come from, basically?

MR. AVERY: Basically, what the - more - the W.
B. Carrey Study did is look at the overall rate structures
for the identified utilities. They looked at Flagstaff,
Sierra Vista, the valley - basically, the tri-county area -
Maricopa, Pinal, and Pima County - and looked at the rate
structures of the existing utilities, including CAP and,
basically, added those numbers together with some
projection of future rate increases and future CIP budgets,
and so that aggregate total of - between necessary funding
and available funding is what ends up with this shortfall.

i
=
o
(=]
c
[
=
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So, let’s talk about Tucson
Water for a minute. This 1is
the graphic that we’ve been
looking at now for a while;
it, basically, breaks up the
infrastructure in the area
to Colorado River Storage
and Recovery, our main
Distribution System that’s
Tucson primarily founded on our

i : pre-existing groundwater

- Distribution System, the

wastewater system that collects water and delivers it to
Pima County Wastewater Treatment Plants and the Reclaim
System. And what we’ve tried to do today is break our CIP
on the basis of future infrastructure needs, and - and
tried to clump them together as best we can on a resource
basis.

Water Systems In Tucson

La % |
AL

So, the - the primary chunk
of the CIP over the next
Tive years for Tucson Water
is related to Colorado River
Storage and Recovery, and we
talked two weeks ago about
the existing Recharge Basins
and capacity at CAVSARP and
SAVSARP. The bulk of the
' funding over the next Five
_ggﬁﬁggﬁﬂﬂm years is related to

—_— - developing the SAVSARP
Wellfield and increasing our transmission and distribution
capacity in order to actually bring the water that’s
recharged into the Tucson Water Distribution System and
distribute it out to customers.

And one of the main components of that is the

SAVSARP recovered water main which will be a large diameter
pipeline to bring water from SAVSARP the Hay Needle
Treatment Plant where water can be treated and delivered
over the mountain to the Clear Well Storage Reservoir. The
construction of the SAVSARP Wellfield, as well as a future
Avra Valley augmentation main that will give the City
redundancy in its ability to bring water in from these
increasingly important Storage and Recovery Facilities iIn
Avra Valley to the Distribution System.

Clearwater Program
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As for a groundwater
resource, there’s relatively
no money at all in the
capital budget in order to
make Increasing use of our
groundwater resource over
the years; that doesn’t mean
that we won’t spend a small
amount of money on
rehabilitating wells and,
perhaps, re-equipping and

& redrilling some wells, but
that amount of funding is - i1s so small that i1t doesn’t
really show up as a significant component of our CIP.
Remember, we’ve talked about the fact that Tucson has used
its groundwater resource for a long time, and that going
forward groundwater becomes a decreasing important part of
our portfolio, and that’s reflected in the CIP.

Ground Water Resource

The next component is
& Reclaimed Water. Reclaimed
. forms about 11% of our
. Five-Year CIP. You might
recall from our resource
discussion that our reclaim
T el - 4  deliveries are about 8% of
= == 2ol Fan s - our total, so that number
- _i_;_ 1 NS more or less corresponds.
ue  [SOF P Generally, as we talked
. e " about two weeks ago, we just
ﬁf? ®=.a established a new Peak Day
Demand on our Reclaim System this summer, and that Peak Day
Demand is close to the ability of our existing facilities
to serve our customers. So, the next components of our
Reclaim System are to construct a set of boosters here near
the reclaim reservoir at Roger Road that will allow us to
deliver additional Peak Day supplies and, in some sense, a
redundant ability to provide supplies out into the
Distribution System. And then a set of new recharge basins
that”’ 11 be located here, adjacent to the Roger Road
Facility that will allow us to Increase the amount of water
that we put into the ground and pump out every year and
deliver to the Reclaim System. There’s also a significant
component of - of this budget that *s for a new treatment
on - in the Reclaim System if 1t’s needed in order to meet
Pima County’s needs for the ROMP Project.
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All right. What we’ve tried
to do i1s identify then those
components of the CIP budget
that are based on serving
existing customers versus
those components of the CIP
budget that are needed to
serve new customers on
Tucson Water System over the
next five years, and those
needs are relatively modest.
: - One of the major components
of that i1s, basically, drilling that large Wellfield at
SAVSARP. Some component of that Wellfield i1s needed to
serve existing customers with the water that”’ s recharged
from CAVSARP and SAVSARP; and some component of that
Wellfield will be needed to serve additional new customers.

Integrated Wellfields & Isolated Systems

In addition, as we talked
about two weeks ago, we try
to keep two days” worth of
peak demand in our
reservoirs in order to meet
our customers’ needs for
water. And as our amount of
water that we deliver to our
customers increases over

4 N\ { time, we’ll need to iIncrease
s t s our storage capacity in the
system in order to
accommodate that two-day peak demand figure; and, iIn the
CIP, we’ve identified about $30 million in reservoir
improvements and additions in order to meet that need.

DA e S e ES eSS In addition to those
In SE Tucson components, one of the
2 significant components in -
in Tucson Water’s Five-Year
CIP 1s what we “re calling,
essentially, a stair-step
| R _ B reservoir system on the
Ol N southeast side, and that
ORI - would consist of relatively
R oy large-scale transmission
mains 1In more or less a
zig-zag fashion south of
Interstate 10 that would connect a high-water storage, also

Development and " I &
Growth $33.9 M
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located south of the interstate, that would allow to feed
water north and, to some extent, west in order to meet the
needs of new growth along the State land on the Houghton
Road Corridor and elsewhere in this area, largely on the
southeast side of Tucson; and that component is $33.9
million, $34 million.

MEMBER JOHN CARLSON: Now, is this over five
years or s it 25 years that you’ve . . . .

MR. AVERY: That’s over five year - that’s a
five-year slice.

MEMBER JOHN CARLSON: Yeah, “cause your figure up
there always said “08 to “32 and that’s 25 years, so -

MR. AVERY: Yeah.

MEMBER JOHN CARLSON: - 1 got confused.

MR. AVERY: Yeah, that - the - the W. B. Carrey
Study had 2008 to 2032 and that was, essentially, a 25-year
slice, and that’s their - their figures are looking at - at
25-year studies. Some other studies look at ten-year
slices. We do - CIP and - and Pima County also does CIP 1in
five-year increments.

So, that, essentially, ends the discussion on new
infrastructure that’s needed either to meet the needs of
our existing customers and to connect them with the
resources that we have, or new infrastructure that’s needed
to meet the new - the needs of new customers and connect
them with those resources.

But, one of the major
components of Tucson Water’s
I =8 CIP 1s the need to replace

— and repair the

. infrastructure that we
already have. And two weeks
ago we talked about this
graph which i1s, essentially,
a graph that shows the miles
of pipes that were installed
in Tucson Water’s System,
and the material that was
used to build them - and there’s a lot of - of very small
slices of this graph that I don’t want to talk about too
much - but, essentially, the large pieces of this graph are
the cement, asbestos pipe that dominated the Tucson Water
Distribution System from the post-war period up until the
mid-“80s, early “90s, and the PVC material that’s been the
dominant material used in our system since then.

Water Main Material Type

PCC
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Tucson Water’s “Nessie” Curve: And when you take a look at

Repairs and Replacement the expected life span of
our materials, and the age
at which those materials
= L were installed in Tucson

Other Assets 5 Water’s System - and, again,
we’re talking about existing
Distribution System more or
less needed to serve
existing customers - you end
up with a diagram that looks
- like this. And this is
called a "NESI Curve™ and it comes from the 2001 AWWA
Study, and i1t’s named for i1ts resemblance to some mythical
slices of the Loch Ness Monster, and it looks like Tucson’s
version of the Loch Ness Monster was based on some sort of
stegosaurus, or something. But, essentially, what i1t does
is relate, sort of, i1If you want to be really imaginative,
it relates back and forth to the materials and the age of
the - of the assets of our system, and as those - as those
materials and assets wear out, they need to be replaced
according to a schedule.

This particular NESI Curve for Tucson looks at a

75-year pattern, so our CIP is about here, and we’ll talk a
little bit about that later. 1If you look at the NESI

Repairs

“Nessie” Curve: Repairs and Replacement Curves fo'f other utilities
S— g . on essentially the same
B Dsias; Co. \ scale - this is Austin,
Texas, on the left, and
Denver, Colorado, on the
- right. This is - this is a
. Austin, Texas __ % i 4 .. 75_year SI ice; this iS a
Ater s A 50-year slice. So, we’ve
tried to compress it in
order to give you a visual
48Years | | 50 Years effect. But, essentially,
: el B the Austin curve is very
similar to the Tucson curve; our curve might do a little
bit more of this, and it’s a lot more jagged; they’re a
little more smooth in Austin than we are. And, in Denver,
you’ve got a big curve; larger system. Denver has a
significantly higher peak day than the City of Tucson does;
and they’ve got a big bill coming In about 30 years.
One thing to mention about this - this study -
and 1”ve mentioned it before - 1’11 reemphasize that point
as we move forward - that these dollars for the AWWA Study
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are in constant 2001 dollars. So, the - the NESI Curves

would be exaggerated even more i1t inflation were part of

the - of the study; and i1t, essentially, means that these
water utilities, just like Tucson, face the same issue of
aging infrastructure and how to replace it.

So, how are we going to try to attack that
problem in Tucson? Well, one way is to try to take
advantage of any of the Regional Transportation Authority
projects. It’s a lot easier to replace infrastructure in
concert with road construction; it saves a little bit on
utility replacement and i1t saves a little bit on paving,
and it allows you opportunities to get In and use trenches
that are already available in the roadways and disrupt your
customers one single time, rather than coming back later
and rebuilding the iInfrastructure from the very start.

This 1s a map of some of the
proposed - 1 think all of
the proposed RTA projects -
Mr. Sullivan would be able
to tell me if I missed an
intersection here or there -
in the Tucson area; and, 1In
some ways, that map
resembles our needs for
infrastructure.

Regional Transportation Authority

And, basically, the Tucson
Water System was constructed
in kind of a series of
Tuowon Weier ains [HSEE : concentric rings, starting
bl [=oRCEE SheRe with the early downtown area
— 1 b i S of Tucson, and then
: expanding through the
pre-war and post-war years,
and then out in the boom
period of “60s. This 1s
kind of an overly-simple
<EESEE : representation of what the
real data looks like. But, essentially, Tucson Water has
spent a significant amount of money during the past ten or
15 years replacing infrastructure in the inner City;
cast-iron mains that have been rehabilitated; older mains
that have been replaced entirely. This is where we are
today at Randolph, and you can we “re right at the - at the
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verge - the part of the City that was built in the 1950s
and “60s. This is what the real data looks like. And, if
you squint hard enough and are under enough hallucinogenic
substances, you can see - but, basically, you’ve got the
inner City, you’ve got this sort of 1930s to 1950s post-war
ring of subdivisions that were constructed in the City of
Tucson, and then 19- - the 1950s and “60s period where you
had large-scale infrastructure projects and really rapid
expansion and growth in the Tucson area.

One thing to point out with this graph - and 1°d
like you to think about when Pima County’s doing its
presentation - is that many of these assets that were
installed for the first time were also wastewater assets
that were installed during - when these same subdivisions
were being built.

So, how does new - new
infrastructure get
constructed? And one of the
ways that it happens
primarily in Tucson Water

New Area Development

=

A LN,

Stats for FYO7: =

—— 21 System is that developers
115 New Design Pars | SRR ¥ pay for it when they build
3,270 New etr A - £ new subdivisions. So, the
nstallations . P - -
e o - |nfr§stru9ture that we just
Financed Projects NN saw In this graph was

largely constructed
piece-by-piece by
developers. You can see, you know, Colonia Solona -
where’s Poet’s Corner? As those subdivisions were built,
and that’s still happening today.

At - In - in Ffiscal year 2007, Tucson Water
reviewed about 150 master plans for new infrastructure in
its Service Area; i1t installed about 3,300 new meters.
Again, we’re talking about - a month ago we talked about
how many new customers have come on to Tucson Water System
over the past few years while our demand has stayed
relatively flat. Those new customers show up here In new
meter installations.

And developers pay for about $10 million a year
of new infrastructure that doesn’t necessarily show up in
Tucson Water’s CIP, but is a significant component of our
asset base and our budget. And, in 50 or 60 years, or
whenever this iInfrastructure starts to reach the end of its
useful life, 1t will be the utility’s obligation to repair
it or replace it.
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FY 2009 — FY2013 Capital Budget So, let’s talk a little bit
$352.7 M Asset Based about how we pay for 1t. In
ool addition to the $10 million
a year or so that developers

Transmission New Services install for - for Tucson
R :i;:m Water System, we spend about

$22.1 - 4% $70 million
Pumping Plant Treatment

S $1.0-0% a year on our - on our CIP

Process Control

QW” $10.0- 3% Program, and this is broken

$28.5-8% Capltall ed ASE

g?ﬁe R Fiogran. out on a - on an asset-based
Source Dev. -
$29.8 - 8% selesilh basis. Some of the
interesting parts here - or
some infrastructure that we
FY 2009 — FY 2013 Adopted CIP haven’t talked about yet -
“ﬁﬁ;“:qmﬂH e this is general plant;
O | S b that’s basically office
Facities space and buildings. Again,
$50,676 >
Tucson Water’s
N Administrative Offices, our
et - our plant facilities, our
SC-®td maintenance facilities, et
Q Dev. & Growth $33,885
/)_)b e el e

[
s
v
)
=
)

Clearwater System
Infrastructure
$124323 $95,523
)

w8 Cetera, are as much of
Reclaimed — Tucson Water’s
i infrastructure piece as just
water and boosters and pumps

and reservoirs.

This slice here is - capitalized A and E - is
essentially Staff time and overhead that’s necessary 1Is
order to administer review and put together the capital
budget for the Department, and those expenses average about
$6 million a year. Here’s the 11% for the
Reclaim Program. Here”’s some more source development,
transmission lines and distribution. One - we’ve tried to
aggregate this by sort of rough categories in order to get
a more complete picture of the way the CIP works, and this
iIs one way to do it. |If you think about our resources iIn
terms of new supply, you can see that the new supply
picture is dominated by the Clearwater Project and by the
needed Improvements iIn the Reclaim System. Some component
of development and growth that’s related to those
stair-step reservoirs on the southeast side and, perhaps,
you know, some component of the Clearwater System, it’s
hard to identify exactly which wells are needed for new
growth, which diameter of pipeline is needed for new
growth; 1f you’re going to install a five-foot diameter
pipeline to meet existing demands, and a six-foot diameter
pipeline to meet new growth, what - how do you allocate

Transcript of July 23, 2008 - 13 -



those costs? And then the bulk of the - of the CIP is on
general facilities and infrastructure.

This is another way to look
e at it by category over the
il next five years. You can
| see that Tucson Water 1is
spending a significant
amount of i1ts CIP over the
next Ffive years in making
those Recharge and Recovery
Facilities operational and
delivering wet water from
the wWellfields and
; = source/Supply transmission mains back to
Tucson Water’s customers. So, this is by number of dollars
per year, and this i1s by percentage; again, you can see a
large percentage of Tucson’s CIP over the next four years
goes toward putting Colorado River Water to use.

w7
j
8 ¢
©
o
c

Let’s go back to the NESI
Curve and look how we stack
up In terms of actual
expenditures. And one way
to look at that is to take
that portion of the NESI
Curve - basically about iIn
here - that’s related to our
Five-Year CIP. And, when
you - when you - when you
try to break out Tucson
Water’s expenditures, iIn
terms of the categories that
are i1dentified in that NESI
Curve, this is what you end
up with: About ten to $15
million a year over the next
four years, and then a large
Jjump 1n fiscal year 2013 as
we Ffinish the CAVSARP and
SAVSARP Projects, those
large diameter pipelines
that are necessary to bring
water to Tucson Water’s
Service Area, and we can
start addressing some infrastructure needs.

Tucson Water’s ‘Nessie’

o
=
S
=]
c
8
=
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And this is how those CIP
budgets stack up on the NESI
5YRCIP Curve. and this diagram
looks pretty good,
= g especially this part of it -
 Other Assets — | it s not exactly correctly,
- and 1°d like to explain to
you why. First of all, the
Five-Year CIP 1s done in
terms of constant dollars.
The NESI Curve is done in -
in terms of constant 2001
dollars. So, if you were to project the NESI Curve out
with the inflationary factor, the NESI Curve would
probably, you know, end up being a little bit more this
way .

Comparison of CIP to ‘Nessie’

Repairs

The other thing to remember is that a substantial
component of the iInfrastructure needs for Tucson Water are
related to the RTA Projects, and i1t is true that some of
the RTA Projects are associated with aging infrastructure
that would otherwise need to be replaced by the utility.
It’s also true that some of the RTA Projects will require
us to replace infrastructure that’s not at the end of its
useful life and that could otherwise - those monies could
otherwise be spent on critical infrastructure, rather than
infrastructure that needs to be relocated as part of a road
reconstruction project.

But, moving forward. Tucson Water has a large
CIP; it has relatively large rate increases that are going
to be asked of i1ts ratepayers over the next five years in
order to pay for that CIP, and that CIP 1s, essentially,
dominated by Colorado River Resource and Recovery for the
next four years; after which point, we begin to address our
infrastructure needs.

One of the things that the
e CIP doesn’t do is fund

CIP Unfunded

Qe e everything it needs to.
W This 1s a general map of
oy .. s some of the unfunded needs
Resource AR o0, £ in the CIP. These are
. projects that are identified
= W by Tucson Water Staff that
002 didn’t make it into the CIP

priorities. Again, you can
see that we’ve done a
relatively good job of

Transcript of July 23, 2008 - 15 -



taking care of our resource needs over the next four to
five years.

We have a large need to upgrade our SCADA;
that’s, basically, the electronic instrumentation In Tucson
Water’s System, and some unfunded development in growth
needs, as well as a large component of, basically, general
plant, you know, office facilities, maintenance facilities,
storage yards, et cetera.

And you can see, in some way from this unfunded
infrastructure needs that we’re spending a large amount of
money again on Colorado River resource; on putting those
renewable assets and supplies to use; and we’re taking some
money to - in order to do that, that might otherwise be
spent In other areas.

: Going forward for Tucson
SRR vater, though - and you're
(including FYS8 Cary Forward) going to hear a lot about
this In two weeks - the most
critical need for Tucson
Water, in addition to
managing the CIP, is
managing the funding for the
CIP. And, if you look at
FY 2009 FY 2010 F'r. 2011 FY 2012 FY 2013 the C I P go i ng fO rWard Ove r
NewBonds [ 32005 Bonds | § Reserves [ Revenues the next five years, this is
how we’re going to pay for
next year’s CIP: About $15 million next year iIn revenues;
about $5 million out of reserves; and about $40 million out
of our last bond authorization. We’ll be going to the
voters of the fall of 2009 for a new bond authorization;
and, without that bond authorization, our CIP goes down
into the magenta. And these 20 - beginning $24 to $40
million a year in CIP needs that are - that will be funded
by bonds - that were anticipated will be funded by bonds
will not be able to be funded without that bond
authorization going forward in 2009.

Million Dollars

IT there are any questions, 1°d

July 23, 2008
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CHAIRMAN JIM BARRY: Bonnie?

MEMBER BONNIE POULOS: Chris, one of the
questions we hear over and over again is 1If a lot of the
Capital Improvement Program is dependent on revenues, and
the community decides to conserve to a much greater extent
than they already do, then what do you do? Do you raise
rates even steeper to pay for the water to make up for the
revenues that you’re not getting from conservation, or what
iIs the scenario 1T there 1s a community-wide effort to
actually conserve water on a grand scale?

MR. AVERY: Well, we’re - we’re - we are seeing,
as we discussed a month ago, we are seeing that the amount
of water that we’re delivering is remaining relatively
flat, and that’s already happening. So, conservation 1is
already happening. We” re already accommodating it in our
budget.

One of the ways we’re accommodating it on the
short-term is by dipping into some reserves. The other way
we’re accommodating it is by looking carefully at our
expenses and at our capital budget and, as we move forward,
we”ll continue that process.

We think that - that this year, you know, at the

end of fiscal year “08, which just ended July 1“1 that we
will have some small shortfall In revenues, but that we’ll
be able to offset that small shortfall in revenues by
reduced expenses. And some of those reduced expenses are
directly related to the water that we’re not serving our
customers. There’s some significant savings, for example,
in terms of electricity.

But, going forward, we think we’ll be able to put
together a budget. We think we’ll be able to fund it with
a combination of revenue and bonds, and be able to - to
progress. The fact is that in - in any large utility
there’s a certain amount of inescapable costs that are
going to be incurred, whether you serve a small amount of
customers, or a large amount of customers, and then there
are costs that are variable depending on exactly how many
customers come iIn or don’t.

And one of the points I guess 1°d like to make is
that 1t’s Important for us to understand exactly what °s
going on In terms of conservation, and In terms of what’s
going on in terms of community demand for water, because
that starts to inform our CIP. We talked a month ago about
our - and - and also two weeks ago - about our Peak Day
Demand and how we have to size our infrastructure in order
to meet that Peak Day Demand. If our Peak Day Demands
don’t iIncrease as fast as we anticipate, then the CIP that
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S necessary to meet those Peak Day Demands also may become
delayed. So, we think we’re in pretty good shape with
respect to that equation, and we keep balancing i1t year to
year.

MEMBER BONNIE POULOS: Has there been any thought
to restructuring how water bills are collected from the
community in terms of splitting out Infrastructure costs in
a water bill as a flat amount per water user versus water
rates for the amount of water that you consume? It seems
to me that part of the problem with public perception is:
Why should I conserve 1Tt all I’m doing is promoting more
growth? And so it seems to me by looking at the financial
structure of how you fund that, that might be one of the
ways that you can balance that equation.

CHAIRMAN JIM BARRY: Bonnie can | make suggestion
that you hold that and bring 1t up at the next meeting?
“Cause that’s the - finances is the - i1s the topic for the
next time. Very good questions, though.