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THE UNSEEN CITY

The June 2014 issue of FutureStructure
included an article, The Unseen City, by
Wellington E. Webb (former Mayor or

A [} ) e Denver). Webb describes how the
Desafinatibie] [ byl P i P FutureStructure is dependent on three
Making aplash + L Y ( primary factors:

Soft Infrastructure -planning,
regulations, laws, policies, human
capital, research and inspiration

Hard Infrastructure-the built/planned
roads, utilities, energy, water, buildings,
bridges and rails

Technology-Connecting the hard and
soft infrastructure



THE UNSEEN CITY

According to Webb’s article,
“The 19" century was a century of empires. The 20" century was a century of nation
states. The 215 century will be a century of cities”

“In 1950, there were 83 cities with populations exceeding 1 million people; by 2007,
this number had risen to 468. And by 2050, the World Health Organization estimates
70 percent of the global population will live in cities.”

A Megaregions: By 2050, the World Health Organization
estimates 70 percent of the global population will live in cities.
In the U.S., people are already gravitating toward living in these
11 “megaregions.”




PHOENIX METRO AREA
INFRASTRUCTURE

This presentation will focus on the
Phoenix metro area’s hard
infrastructure including roadways,
water and sewer including current
facilities and future expansion



PHOENIX METRO AREA
INFRASTRUCTURE

Phoenix metro historical population

HOW TO CREATE THE Year Population % change
INFRASTRUCTURE FOR 1960 726,183
PHOENIX METRO,S 1970 1,039,807 43.2%

1980 1,599,970 53.9%
POPULATI()N GROWTH 1990 2,238.480 39.9%
' 2000 3,251,876 45.3%
2010 4,192,887 28.9%
2020 5-5.5Million (estimated)
2030 6-6.5 Million (estimated)




PHOENIX METRO AREA
INFRASTRUCTURE
\é CAGRD

CENTRAL ARIZONA GROLMNDWATER
REPLENISHMENT DISTRICT

FAZY ¢

1903 (formed Salt River
Water Users Assoc.)

. . 1993
COLORADO RIVER COMPACT SOft lnfraStI‘UCture 1S Composed
of planning, rules, laws, etc... %mm
1922 that afford the exponential 1980
S5 growth in the Phoenix metro
<9
'(.‘ area ADEQ%
of Envvironmental (uali
ADOT
1927
;CAP R -WATER =¥ DWRIFOTAIREn M:EE;%EEEEEJLE
1946 (constructed 1973-93) 1967 0



PHOENIX METRO AREA
INFRASTRUCTURE

HOW DOES THIS RELATE TO US?

WHEN LOOKING AT RAW LAND...NEED TO FACTOR IN
— DOES IT FIT WITHIN THE EXISTING INFRASTRUCTURE
— BUILD NEW INFRASTRUCTURE

OR
— LET THE INFRASTRUCTURE COME TO YOU
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ROADWAYS



PHOENIX METRO AREA
ROADWAYS

?15? ?Mbs

Current Phoenix highway system
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?15?_ ?MES

Highways constructed in the last 30 years
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PHOENIX METRO ROADWAYS

Phoenix roadway map in the 80’°s (1880’s)
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PHOENIX METRO ROADWAYS
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Phoenix roadways early 1980’s
(1985-only 70 freeway miles existed)
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PHOENIX METRO AREA
ROADWAYS

?15? ?Mbs

Current Phoenix highway system
(by 2006-161 freeway miles & growing)
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PHOENIX METRO ROADWAYS

HOW DO WE EXPAND
FOR FUTURE
GROWTH?



PHOENIX METRO ROADWAYS
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PHOENIX METRO ROADWAYS

Alternative 1 is not 0

recommended for
further study as it would
encroach upon high-
quality wildlife habitat
and result in longer
travel distances,

Alternatives 2 and 4 are
not recommended for
further study due to direct
impacts to waterowl
conservation lands,
which are managed by
the Arizona Game and
Fish Department.

Alternative 3 would
potentially cross the Gila
River midway between
Jackrabbit Trail and
Pemyville Rood. South of

the Gila River crossing,
this alternative would
follow near Rainbow
Valley Road and
connect to the proposed
Hassayampa Freeway.

Alternative 5 would
potentially cross the
Gila River near the
Cotton Lane Bridge.

It would then pass
east of currently
developed areas in
the Estrella Mountain
Ranch cemmunity,
continve south and
connect to the proposed
Hassayampa Freeway,

Loop 303 continuing south

19



PHOENIX METRO ROADWAYS
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PHOENIX METRO ROADWAYS

Summary of Dollars by Freeway (Cost in Thousands)

“aos |20t | B | I
RTPFP I-10, PAPAGO $8,900 $13,400 $0 $4,160 $0 $26,4860
1-10, MARICOPA $0 $0 $11,700 $8,000 $176,800 $196,500

US 60, GRAND AVENUE $52,000 $0 $0 $0 $0 $52,000

US 60, SUPERSTITION $0 $1,900 $0 $0 $500 $2,400

SR 85 $0 $5,300 $0 $0 $0 $5,300

SR 101L, PIMA 5297 $3,634 $0 $0 $0 $3,931

SR 2021, SANTAN $500 $6,300 $5,120 $0 $0 $11,920

SR 2021, SOUTH MOUNTAIN $656,900 $235,500 $341,900 $386 440 $0 $1,620,740

SR 303L, BOB STUMP MEMORIAL $11,800 $66,000 $0 $4,160 $19,720 $101,680

Total $730,397 $332,034 $358,720 $402,760 $197,020 $2,020,931

SYSTEMWIDE SYSTEMWIDE | $36,060 $35,660 $38,140 $35,140 $34,890 $179,890
Total $36,060 $35,660 $38,140 $35,140 $34.890 $179,890

o ——————————————————

ADOT budgeted amounts 2015-2019




PHOENIX METRO ROADWAYS

A TRANSPORTATION PLAN FOR 2035

Table A-1: Potential Mew State Roads

Estimated Cost
La'FEh {2009

County Facility From-To (Miles)  $Millions) Lanes

Coconing SR-89 Bypass 140 to north of 3 355 4
Townsend-Winona Road.
g Hassayampa White Tank Freeway to I-

Maricopa ay iﬂi&?m} 15 1861 [
Maricona S S ey bt 35 §LEM 6

3 SR 2021 (50,
Maricopa M -n[:] I-20 West to I-10 East 24 §1,520 a
Maricopa SR 308L SR 801 o I-17 k.| L7 4
Maricons SR 3031 et tn £ $651 4

) SR-Z3L to SR-2020 (S
Maricopa SR B M i) 14 §1,582 4
Maricopa SR B0l SR-303L to SR-85 10 4
M SR.T4 US-60 to Hassayampa a5 584 a

- = S Hassayampa Fwy to LS~
Maricopa White Tank Freeway S0/5R-303L 17 $931 6
Muricopa/Pinal SR BO2 5:_;_2’3;':{{5‘“"“:‘ o Pinal 9 4513 B
Mohave SR 95 Bypass 40 — SRES b a8 4
Fima SR 210 Extension Palo Verde Rd 1o I-10 5 405 4
Pinal ””’ww Hassayampa Fwy to 1-8 10 §784 4
Pinal Pinal N-5 Comidor U560 to I-10 69 365 a8
Pinl R 138 i 15 4% 8
Piral SR 2035 Hassayampa Fwy to -8 24 $337 6
Yavaps Wessten Bypass T-40-5-BS £ $L079 4
A Great Westem SR 894 1o SR-59 at Route ; g

) ot lley o Foad "
. ino Va Ouker Loop o 5R-

Yawapa E ; & 11 265 4
Yavapa Fain Road Evtersion  5R-169 to Fain Road 24 4153 4
Yavapsi FH‘“" Road BAension 145 boin Rioad B 15 4
Yuma East Yuma Freeway  SR-195 —CA State Line 5 5519 4
TOTAL HE $15,789
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PHOENIX METRO
WATER FACILITIES

WE CURRENTLY HAVE ADEQUATE WATER
BUT

IS IT EXTENDED TO THE OUTLYING
AREAS

24



1895 ——
First long-distance
transmission (23
miles) of high-
voltage alternating
current from the
Folsom Powerhouse
hydroelectric plant

to Sacramento,

Calif.

1000 B.C.
Persians construct qanats to pipe
water from local water table into cities.

_.l
1882

The first commercial

is built in Appleton, Wisc.

7 A HISTORY OF
WATER INNOVATION

1700 B.C.
First known sewers and

flush toilets built on the
island of Crete.

- 1886
The Louisville Water
Company's coagula-
tion with rapid-sand
filtration eliminates
turbidity and removes
99 percent of bacteria
from water.

- 10802

Belgium implements the
first continuous use of
hydroelectric power plant chlorine to make drinking
water biologically “safe.”

600 B.C.
Rome's Cloaca
Maxima sewer
system is
constructed.

- 476

is deposed.

Rome's last emperor,
Romulus Augustus,

312B.C.

Roman aqueducts carry

1.2 billion liters of water a
day a distance of 57 miles.

- 1805

Construction of the Los
Angeles Aqueduct begins.

~ 1908
AU.S. public water supply
is chlorinated for the first
time at Boonfon Reservoir

Supply, Jersey City, N.J.

~ 1936
The Hoover
Dam opens.

1960

The California
State Water
Project begins.

~ 1774 1842
Chlorine is Mew York City pipes in water
discovered from Westchester Gounty;
in Sweden. Chicago pipes in water from
Lake Michigan.
1804
: an 1870
i e i The Pelton Wheel,
Tgilngsfga g ; a type of water
opens in ke
: whﬂe?r Paisley, Scotland. turbine, is invented.

r 1890

Chlorine is

proven an
effective
disinfectant
of drinking
water.

L 1835 l 1877
Chlorine is first Louis Pasteur 1882
applied to drinking develops the theory  Filtration of
water to control foul that disease is London drinking
odors in the water. spread by germs. water begins.
- 1970 - 1974 ~ 1996
President Nixon The Safe President Clinton signs
establishes the Drinking Water the Safe Drinking
Environmental Act is passed, Water Act Reauthorization.
Protection Agency | greatly expanding
(EPA). the scope of 2013
federal respon- Israel opens the Soreq
1972 sibiity for safety | | desalination plant. The
The Clean | of state drinking country can now produce
I\'hter Act water, a water surplus using
s passed. desalination.

1932

the first water

San Francisco builds

reclamation facility.

LiﬂGZ

U.5. Public Health Service Drinking
Water Standards Revision is accepted
as minimum standards for all public

water suppliers.

1987

The Water Quality
Act requires EPA
to requlate storm
water runoff.

2007

The Tampa Bay
desalination plant
is fully operational.

25



PHOENIX METRO
WATER FACILITIES

The Valley water supply is provided through both surface water

and ground water.  Surface water is from the rivers, streams,
reservoirs that are monitored/maintained by Central Arizona
Project (CAP) and Salt River Project (SRP). The groundwater
(wells) 1s governed by Arizona Department of Water Resources
(ADWR) and spread out into several Active Management Areas
(AMA’s) with various regulations governing withdrawal
(Certificate of Assured Water Supply-CAWS) and recharge
(Central Arizona Ground Replenishment District -CAGRD).
Unless the Provider is a municipality, they are governed by the
Arizona Corporation Commission (ACC) as well as Maricopa
Association of Governments (MAG)

26
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SURFACE WATER




PHOENIX METRO
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Salt River dams

FLAGSTAFF Theodore Roosevelt Dam and Lake

|| SRP WATERSHED Horse Mesa Dam and Apache Lake

|| sRP WATERSHED SERVICE AREA Mormon Flat Dam and Canyon Lake
Stewart Mountain Dam and Saguaro Lake

C. L. CRAGIM DAM
._'_'_'_,_,_.-

Verde River dams

Horseshoe Dam and Reservoir
Bartlett Dam and Reservoir
Granite Reef Diversion Dam

HORSESHOE DnAM

BARTLETT DAM
GRAMNITE REEF DAM

East Clear Creek dams
C.C. Cragin Dam and Reservoir

1, L H'EI R5E MESA DM
4 o DAM O MORMOM FLAT DAM

SRP Reservoirs delivering 800,000 acre feet of
water and providing over 2 million acre feet

of storage capacity o8


http://www.srpnet.com/water/dams/roosevelt.aspx
http://www.srpnet.com/water/dams/horsemesa.aspx
http://www.srpnet.com/water/dams/mormon.aspx
http://www.srpnet.com/water/dams/stewart.aspx
http://www.srpnet.com/water/dams/horseshoe.aspx
http://www.srpnet.com/water/dams/bartlett.aspx
http://www.srpnet.com/water/dams/granitereef.aspx
http://www.srpnet.com/water/dams/cragin.aspx

PHOENIX METRO
WATER FACILITIES
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CAP Canal-336 miles providing 1.5 Million AF/year
from the Colorado River
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GROUNDWATER




PHOENIX METRO
WATER FACILITIES

Well ¥isldy
Geames than 2000 Gaisimn
Batwean 1000 and 2000 gatermin
Bebween 530 and #0500 gaisimin
Badaban 103 asd 500 galsimin
Less [han 100 galsfmin

‘Consaldated Crystaiing
& Sadimantary Rocks

Unoonsoiidated Sediments
Suib-batin Bourdary
COUNTY

Intereizia

Major R

City, Teram or Placs

Figure 8.1-8
Phoenix AMA
Well Yields

o8 o8

Potable wells within the Phoenix AMA

(5,000 & COUNTING)
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WATER FACILITIES

Certificates (CAWS)

Designated VVvater Provider —

Service Area Boundary

Certificate of -123

Assured Water Supply
Analysis of o

Assured Water Supply
vwater Report (Adequate) o
Vwater Report (Inadequate) -

Cor Ccn e
& Sedimentary Rocks

Uncor wents [
Sub-basin Boundary NS

G
-
cCouNTY >
e V4
L4
-

Major Road
Interstate Highway
City, Town or Place

issued within Phoenix AMA
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WATER FACILITIES
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Recharge sites within the Phoenix AMA
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PHOENIX METRO
WATER FACILITIES

Contamination Site Type

Woluntary Remadiation
Program (WRF}
Depariment Of Dafense
[ el ]

Fy

L]
B fuind -
el

B

Wister Quality Assurance
Revelving Furd (W3ARF)

Bescurce Corseraalion and Recovery
Act (RCRA} Shes

Garmokdated Grystalline
& Sadimentary Riocks

Unconsalidated Sediments
COUNTY

Iriterslate

Major Raad LI
CRy, Town af Place
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Figure 8.1-114
Central Phoenix AMA
Contamination Sites

Contamination sites within the Phoenix AMA




PHOENIX METRO

WATER FACILITIES

Arizona Water Allas

Volume 8
Table 8.1:10 Cultural Water Demand in the Phoanix AMA'
By Bumber of Registerad Avtrage Annual Demand {in acra-foat]
W Projected Water Supply Wells Dril
Well Pumpage Non-Groundwater®
Papulation Data
Q=35 gpm | @ > 35 gpm | Municipal l Industrial I.Rgrlc;hld" Municipal | Industrial I Agrizuliural’ | Souree
1571
1072
1973 1,785,000 956,000
1074
1 g: 4,202° 3,188°
1877 AR
1:;: 1,473,000 1,073,000 (188da)
1980 1.471,074
1981 1,548,028
1982 1,624 861
1983 1,701,968 966 335 1,276,000 580,000
1984 1,778,057
1985 1.855, 860
1986 1,530,480
1967 2,008,280
1988 2.057,140 1,051 1,336 1,272,521 1,182,600
1969 2,135,801
1960 2,160, 736
1987 2,198,760
1802 2,288,101
1803 2,350,317 1041 2,065 224,500 | 67400 514,800 522,500 | 55,500 74,500
1594 2 AD4, 332
1895 2,671,732 ADWR
1996 2,675,544 {2009)
1997 2,768, 160
1898 2,847 06D 2633 2212 254 80O TBA00 514,700 BO5 400 67,400 T45,800
1999 2,843,454
2000 3,118,049
2001 3,213,088
2002 3,307 260
2003 3,405 457 3,542 1,546 205,600 | 88,800 428,900 742,500 73,500 £22,700
2004 3,513,969
2005 3 85D, 464
2010 4,341,229
2020 5,561,461
2025 6,151,663
030 6,763, 840
LL TOTALS: 13,535 10,683
MNotes:

! Does not include eveporation kaese from slockpends and rasarveirs or effuont.
# Includes Indian Demand
:Nun-GmunMLar Eupplies may indude surtace waler, CAP, affluant, spill waler or lafings waler,

Agriculivral demand includes use by small exempt irigation rights.
% incluges all wells through 1980,
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WHAT DOES
ALL
THIS MEAN



PHOENIX METRO
WATER FACILITIES

Phoenix metro population (including Maricopa and Pinal County)

Water Usage
Water usage (gallons/person/day)
Daily Water usage
Water usage/year
Acre feet usage/year

Water Supply
CAP Water (AF contracted to municipal water suppliers)
SRP Water (AF supplied to municipalities)
Wells (AF municipal wells in the Phoenix AMA)
Wells (AF municipal wells in the Pinal AMA)
Total Water Supplied

Water Storage
SRP reservoirs
Underground Storage
Lake Pleasant
Total water storage

Recharge Sites

4,192,887

Water Use Residential

150
628,933,050
229.560,563,250
704,495

300,210
500,000
295,600

32,968

2,000,000
517,520
811,784

862,378

Water Use
System Total
210
880,506,270
321,384,788,550
986,292

27%

44%

26%

3%
1,128,778

3,329,304
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PHOENIX METRO
WATER FACILITIES

THROUGH CONSERVATION MEASURES
(LE. RECHARGE FACILITIES, UNDERGROUND STORAGE, WATER

SAVING DEVICES, ETC....), EXPANDING CAPACITY
(WELLS, EFFLUENT WATER) AND UTILIZATION OF
C.A.P. WATER, THE PHOENIX METRO AREA
SHOULD BE WELL POSITIONED FOR FUTURE
GROWTH
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PHOENIX METRO
SEWER FACILITIES
U

EPCOR Water Arizona
Lake Pleasant(@ h Black Mountain

Sewer Company q Sewer Corporation

%Rio Verde Utilities

EPCOR Water Arizona
Hassayampa
UtilityCompaaéy A
EPCOR Water Arzona
Balterra Sewer
Corporationt ]
Litchfield Park i
Service Company . Phoenix
Globe
qthldCanyonSemlCumpany Un%ge%eéyrp’:ny
@ Entraca del 0ro
g Sewer Company
Johnson Utilities
]
Global Water - Johnson Utilities
Palo Verde
Utilities Company F‘Ii
L worence
lorks m Woodruff Utility Com|
: i pany
Santa Rosa
.G\Ia Bend ity Company
Casa
u ¥ Francisc Grande
Ocrande -
Picacho $ Ci
Uity Comeey icacho Sewer Company
.'%Qg;c‘r‘gﬂég‘,—e Willow Springs Utiiies
Utiities Company
at Covote Wash Utilities

ACC Sewer providers within Phoenix Metro area



PHOENIX METRO
SEWER FACILITIES

Sewer Facilities

Y Existing Pump Station
$ Exsting Rewse Recharge
B Existing Treatment Plant
V) Fuure Punp station

$ Fuure Reuse/Recharge

S Fuure Treament Pant

# NoData
hoenix Mains

\ —t - 8 F nterce pors

e B Ea B ul mL g Y Xisting
e R E1d iRt v A, 4N
T ruur Resemechame " e % ; .' ) 2 ¥ MEJ(IR(B(]S

S rue reamen e [0 ' PEE B e Artenal
ighway

Sewer treatment plants, lift stations and recharge facilities

41



QUESTIONS??
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