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- Flow to Campus

National and Regional Sources and Sinks
.- Scarcity, Costs and Trends
- Water path to Campus

- UA Campus Water Infrastructure
- Components: wells, tie in boosters, distribution, municipal reclaim
- Costs: purchase, operation, maintenance
- Trends

- UA Water and Opportunities
Landscape, Fields, Irrigation

- Rain Water Harvesting

- Buildings, Restrooms

- Cooling Plant
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- Topic of Intense Regional Interest
- Scarcity/Cost/Conservation/New Sources

- University of Arizona’s Role
- Nationally Recognized Academic/Research Program
- Facilities Management Stewardship Role
- Water production and use efficiency roadmap
Business Partners: ARID program
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Estimated United State
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Estimated Arizona Wa

6200 Million Gallons/Day
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THE PRICE OF WATER: 2015
Combined water, sewer and stormwater prices for households in 30 major U.S. cities.

San Francisco

Fresno

Seattle and Atlanta have the
highest total monthly bills.
Each is building costly
underground storage
facilities and treatment
Seattle plants to comply with federal
requirements to reduce raw
sewage that is dumped into
lakes and rivers.
Santa Fe has the M“waUKee
highest water prices in
the survey. The small
city of 70,000 recently
completed a $US 187 Detroit
: millien pipeline from
Salt Lake City el Ch|ca
Indianapolis
lumbus

San Jos:

Las Vegas

Phoenix

Denver
Ft. Worth
Santa Fe ‘

Memphls

Dallas

Philadelphia

Baltimore

Baltimore has stormwater

Atlanta fees that are mandated
Los Angeles by state law as part of a
Austln Charlotte program to keep polluted
runoff from entering the
Jacksonville Chesapeake Bay.
San Diego Houston
Tucson
San Antonio

$300 Water prices pay for treating, Sewer prices are often higher than water prices because Stormwater fees are not included in
$200 pumping, and delivering water, more energy and chemicals are required for treatment. every city's monthly bill. Some cities use

Following the Clean Water Act, the federal government
gave grants for new treatment plants during the 1970s
and 1980s. Over the past three decades, however, new

$100 while sewer prices
cover the cost of
cleansing the water

that goes down the drain. spending has been cut for local sewer infrastructure.

Rates current as of April 1, 2015,
Monthly bill calcuiated for a family of four using 100 gallons per person per day.
Source: Circle of Blue research, based on utility water rates.

general tax revenues to pay for projects to
reduce polluted runoff from streets and parking lots.
However, these projects must then compete for funds
with other departments like police and schools.

Q circle of blue
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Tucson, Arizona Average Rainfall by Month -
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Colorado River Apportionment
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UA Campus Water
Infrastructure
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University of Arizona

Campus
* 390 Acres
+ 12 MSF Conditioned
* 42,600 Students
* 15,300 Staff
* 6,604 Residence Beds

Primary Water Uses

* Landscape-Fields
* Buildings
* Cooling

18



A Arizona Health Sciences
gl Central Plant

THE UNIVERSITY
. OF ARIZONA

/A

‘& - 10,000 Ton Cooling Tower
s ¢ 10,000 Water Chillers

|+ 155,000 Ib/hr Steam

e 6 MW GIG

Central Heating and Refrigeration Plant

« 12,000 Ton Cooling Tower
* 10,000 Water Chillers

+ 800 Ton Glycol Chiller

» 6,400 Ton-hr Ice Storage

« 180,000 Ib/hr Steam

- 7TMWGIG

R

Central Refrigeration Building

13,000 Ton Cooling Tower
12,000 Water Chillers
2,400 Ton Glycol Chiller
20,000 Ton-hr Ice Storage
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Consumption (kgal) Commodity
((s/kgal)
Groundwater Wells 239,235 $ 0.009
Tucson Water 224,342 $ 5.27
Reclaimed Water 56,774 $ 2.83
Total 520,351

AIER SYSTEM

B Groundwater Wells
® Tucson Water

= Reclaimed Water

Electrical o&M Total ($/kgal) Annual Costs
(s/kgal) (s/kgal)
$ 0.06 $ 110 $1.169 $ 279,666
$ 0.03 $ 0.46 $ 1,292,047
$ 160,507
$ 1,732,220

B Groundwater Wells
B Tucson Water

™ Reclaimed Water
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EWATER AT UNIVERSITY G

ONGOING INITIATIVES AND OPPORTUNITIES

CONSERVATION

Irrigation, Buildings, Central Plants
MONITORING AND CONTROL

SCADA : Cannot Control What Is Not Measured
PLANNING FOR STORAGE

400,000 Gal Tank to Reduce Tucson Water Purchase

UA Water Consumption 2012-2014
| M fucson H groundwater m®reclaimed
7% reduction

2014
2013
2012

0 100 200 200 400 500 600 700

Million Gallons
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Landscape-Fields
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Landscape

Reclaimed
Water
Irrigation

Irrigation
Controls
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85% Reclaimed
Water
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Restroom Water
Efficiency
Solutions
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Why conserve

restroom water?




End Uses of Water in Schools

@ Restrooms

@ Landscaping

. Cooling / Heating

@ Kitchen / Dishwashing

@ Laundry /Other
@® Pools

Created by analyzing data from: New Mexico Office of the State Engineer,
American Water Works Association (AWWA), AWWA Research
Foundation and East Bay Municipal Utility District.
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water is life



2002 - 2012
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Qgoblue
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2002 - 2012

MANCHESTER
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2002 - 2012

MINNEAPOLIS @
TT% PROVIDENCE @
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® NEWARK
@ SALT LAKE CITY @ DES MOINES 2750,
o ﬁ%R%MENT{) +80% e @ WASHINGTON,D.C.
@ @ DENVER INDIANAPOLIS @ o 81% o
CINCINNATI  +
| +78% +80% ®
+71% RICHMOND
ipﬂ% JIEESE LouisviLLe ® +88%
+76% @ GREENSEORO
+79%
OKLAHOMA CITY
LITTLE
+ T ROCK L
+i T
DALLAS @
® H?;!%lu LU 73% @ |ACKSONVILLE
” +71%
@ 5AN ANTONIO
@ ANCHORAGE 85%

+78%

Qgoblue



2002 - 2012

@ SEATTLE
+109%

® ALAMEDA COUNTY
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BOSTOMN
LANSING "'“ﬂf*
+1I:|!‘}E - ®
HARTFORD
® @ DETROIT 127%
cHICAGO @ +119% @ ALLENTOWN
onMaHA @ +116% +108%
+92% @ COLUMBUS
+118%
@ COLORADO @ KANSAS CITY
SPRINGS +92%
+97%
@ CHARLOTTE
SPARTANBURG @  +112%
+107%
JACKSON®
+110%
@ AUSTIN
6%
@ TAMPA
1M7%



@ PORTLAND
+161%

@ SAN FRANCISCO
+Z2115%

® sAN DIEGO
+141%

Qgoblue

2002 - 2012
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Drivers of Increasing \Water Rates:

« Infrastructure Upgrades

« Supply & treatment costs

« Compliance with clean-water mandates.
« Pension / health care costs

« security safeguards

« Drought
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A THE UNIVERSITY
. OF ARIZONA.

University of Arizona

57,900 students / employees




sity of Ariz
Overall Water Use

Total Consumption:
542,000,000 gallons

@ Cooling Towers

@ Cooling Tower Blow Down
(. Domestic Potable

¢ Irrigation (recycled water)
@ Irrigation (potable water)
@ Miscellanecus

Qcoblue’

water is life



University
Restroom Water Use by Fixture

@ Female Toilets
@ Urinals

« Male Toilets
@ Hand Sinks

Qcoblue’

water is life
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University of Arizona
Recommended Restroom Changes:

Urinals : Waterless / Ecoblue Cube System

Toilets: High efficiency

Hand Sinks: High efficiency faucets / flow controllers




Restroom Water Use by Fixture

- Gallons Of Water

90,000,000

67,500,000 |-

45,000,000 |-

2,500,000 |

Qcoblue’

water is life

Toilels Urinals Handsinks




Gallons Of Water

160,0C0,000

120,0C0,000

80,000,000

40,000,000

Qcoblue’

water is life

Total Restroom Water Use

Total Restroom Water Uses

M Before M After
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Estimated Savings

1 million dollars
110 million gallons
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New Water Efficient
Restroom Products




High Efficiency Toilets

Replacement Options

— High efficiency commercial 1.28 gpf
— Dual flush Tank 0.5/ 0.95 gpf

— Single flush Tank 0.8 gpf

— New drain assist technologies

Retrofit Options
— Dual Flush Handles (up vs down)




High Efficiency Toilet and Carrier System
Modified Line Carry Testing*

Competitor’s 1.1 gpf System

Intermal Test

Industry Average 1.28 gpf System
3rd Party Verified

~350g9 Miso Paste

Qgoblue

Engineered waterway optimizes flow creating best-in-class line carry



Hand Sink Faucets

 Sensor operated
 Timed flow
 Manual operation
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Faucet Flow Controllers

« Pre 1992: 4 gpm

« Post 1992: 2.2 gpm, 1.5 gpm, 1.0 gpm, 0.5 gpm

« Initial versions prone to scale, blockage,
bacteria

 New silicon and design technologies




Hand Sin

4.5 gallons

0.5 gallons




P———

Cooling
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PLARGEST SINGLE USER: COOL
WATER USE Cooling Tower Conservation Measures

Campus Efficiency Improvements
» Increase Cycles through water tfreatment
e « Blowdown water recovery — nanofiltration

She water cansurmpiion

o Jeyeks: 1 Egaifoniy - 13553 Fors = 430000 galiday
mmmm Sovre » waler consumptien

of 383 K'Witon and &R gal /iAW 138 Ton: » 120,000 gal/day
N T Y
\! - 1 | ) | |

%

<iroulaling 45330 gpm

Conderser

83 MWL chiber; 2,31 Ki/Ton

“« 3 . -7 Ev aporator
maks up 430 gpm bBlowdown®C gom
18,000 Ten Campus
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MPUS
WATER FLOW DIAGRAM

campus water flow

cenfral plant evaperation: 31.0

imgation: 8.0 space humidification: 5.0

potable: 42.5

plant: 41.8

ouffall: 49.3

outtall: 49.3 gallon
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Figure ES-1. The Reclaimed Water System [(RWS)
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SERVATION OP]
RECLAIMED WATER FOR COOLING TOWER
WATER USE

campus water flow with local water reclamation

3/28/2016 57



3
/28/2016
58



Seen from above, the WaterHub system looks hke an attractive botanical garden, with lush

beds of native and tropical plants.

ARCHITECTS & ENGINEERS, INC
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