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Acronyms and Abbreviations

ACC Arizona Corporation Commission

ac-ft/yr acre-feet per year

ADEQ Arizona Department of Environmental Quality,
ADWR Arizona Department of Water Resources

CAP Centixal Arizona Project '
CC&N Certificate of Convenience and NeSsitys
CCWC Cave Creek Water Company ¢

DHWC Desert Hills Water Company

gpm gallons per minute %
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SECTION1

Iintroduction

The Town of Cave Creek, Arizona (Town)} has recently acquired the assets of the Desert
Hills Water Company (DHWC) and is incorporating its operation into the Town's municipal
services. In addition, the Town has recenily completed the acquisition of the Cave Creek
Water Company (CCWC). This CCWC currently provides potable water service to the

water via a connection o the Centrai Arizona Project { AP

The objective of this project is to provide the Town'w  acomprehtefish
plan for accommodaﬁng the lomr—term water sy *“Iy needs of the caaﬁx;mty Thxs master

water supply to the community c
CCWC and the DHWC.

1.1 Study Gvamew

sl Planrimng . Area (MPA). Nezly half of the CC&N
DCAAPA. It is possible that the City of Phoenix will

systems as mumqgally owned
SEa

As part of the CCWE a,g‘ﬁisitmn, the Town will operate the Sabrosa Water Company. The
Sabrosa system is abggit 3.5 miles north of exdsting DHWC customers. The Sabrosa CC&N
ranges in elevation from 2030 feet to 7190 feet.

1.2 System Overview

1.2.1 Desert Hills Water Company

The DHWC began in 1970 and serves a population of about 4,000 people in a 6,800-acre area
of unincorporated Maricopa County. The main source of water supply to the system has
historically been groundwater. Two interconnections provide supplemental supply to areas
within the DHWC system - one is from the CCWC at the eastern edge of the system, and the

RODATO860004 {CAYEGREEKWMP_V18.00C) 14
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SECTION 1 NTRODUCTION

other is a temporary connection to the Anthem distribution system operated by Arizona
American. Arizona American is also operating the DHWC system under contract to the
Town. .

FIGURE 1-1
DHWC, COWC and Sabrosa Waler Company Existing CCSN Boundaries
Town of Cave Creck Waler Master Pian

"

The major water system. Wﬂnems include three active groundwater wells, four ground
storage tanks (with hydrop¥e tic tanks), one elevated storage tank, and four booster
stations. An overview of the system is shown on Figure 1-2.

12 RODATHEG000¢ {CAVECREEKWAMP_10.00C!
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SECTION 1 INTRODUGTION

FIGURE -2
DHWC System Qverview
Town of Cave Creek Waler Master Plan

: Eme:gency tmnccﬂcn : 3 _ _—
‘ta AnthemWater System i 250,600 Gailon StorageTank
i ) . ‘H-15HP Boostar

Wall g2
{Feeds 250,008 Gall
Lrorage

atoCavaCresk

Meter Size

{inches)
well #2 60 200 4
Well #3 55- 087657 L 1981 800 8 20 100 4
Well #4 55- 559936 1997 1,000 10 75 380 4
Note:
gpm = gallons per minute

13
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SECTION 1 INTRDDUCTION

TABLE t-2
Storage Tanks
Town of Cave Greek Water Masier Plan

Tank Location Quantity Capacity (gal)

Dove Valley Rd. & Ceniral Ave. 1 107,000
{Elevated)®

7" St. & Joy Ranch Rd.@
10™ St. & Carefree Hwy 2
14" Street & Cloud RAd.

3™ Ave. & Joy Ranch Rd.@

103,000
250,000
250,000
300,600

wh ok mh b

Total 1,010,000

3Capacity obiained from DHWG system map prepared by RBF Engmeers,te@&d
January 2004. @,:

TABLE 1-3
Booster Stations
Town of Cave Creek Water Master Plan

Boosier Pumps

Booster Station
Location

10¥ St. & Carefree
Hwy.

7™ St. & Joy Ranch
Rd.

14" Street & Cloud
Rd.

3™ Ave. 8 Joy
Ranch Rd,

5,000

g‘..t‘a_.—'

Ranch Road. A boasﬁer station at this site pumps water from the tank into the distribution
system. An elevated tank on i the south side of the system off of Central Avenue floats on this
pressure zone,

A 103,000-gallon ground storage tank is located near 7% Street and Joy Ranch Road is filled
from the Central Zone. Water from this fank is pumped into the distribution system from an
onsite booster station {o the 7% Street Booster Zone.

The 250,000-gallon ground storage tank near 14% Street and Cloud Road is also fifled from
the Central Zone. Water from this tank is pumped info the distribution system from an
onsite booster station to the Cloud Road Booster Zone.

14 RONG7TOBE0004 {CAVECREEKWMP_ V10.D0C)
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SECTION 1 INTRODUCTION

FIGURE 13
Pressure Zone Boundaries
Town of Cave Creek Walter Master Plan

O}:_l&‘} f/‘/"’;; Rod:anayl—@sﬂd

¥ L arefree, and residents in unincorporated Maricopa
County. The CCWC his caﬁyhadaCAPaﬁamhonofI 600 acre-feet per year (ac-ft/yr),
but purchased additional #Ws water from the Berneil system to increase its allocation to
1,800 ac-ft/ yr for 2007. As] part of the Arizona Water Settlement Act, it is highly likely that
CCWC will increase its allocation to 2,606 ac-ft/ yr by the end of 2007.

The major water system components include seven active groundwater wells, nine storage
tanks, 15 pressure tanks, 33 booster pumps, 1 surface water freatment plant (WIP), and
about 100 miles of distribution mains (2 to 16 inches).

RDDIDTOB60004 {CAVECREEKWMP_V10.000) 13
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SECTION 1 INTRODUCTION

TABLE 14
Cave Creek Waler Company Wells
Town of Cave Creek Wator Masler Plan
' Casing Casing Pump
ADWRID Orifl Bepth Diamaier Yield Meter Size
Well Name Ho. Date {feet) finches} Pump P {gpam} {inches)
Active Wells
Faber 55-521032 1887 800 12 25 ieo 3
Neary 55625085 1974 260 3 - 10 50 3
Vermeersch 55-518050 1988 700 10 40 300 3
Hazelton 55518052 1988 1000 8 15 : 3
Pee Wee 55-625099 1980s 84 B
Wright 1 55-625084 1970's 292 10
Wright it 55-516266 1980 357 8
Inactive Wells
Rockaway B5-625097 | 1970s T 420
Carol Heights 55625086 2 1970s 758
Triangle 55-636523 1870 2i3
Linda Drive - 1877 322
- 55-625798  1870s
TABLE 1-5
CCWC Storage Tanks
Town of Cave Creek Waler Masler Plan
Tank Location
Neary
Linda
Wright 1
Wright 2 <
Carol Helghts 1457
Carol Heighis
Rockway Hills®

Rockway Hills 2

Total

aCapacities obtained from M&y:2006 Watér Master Plan.

16 REDTOI50004 {CAVECREEXWIP_VI0.000
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SECTION 1INTRODUCTION

TABLE 4.6
CCWC Boposter Stations
Town of Cave Cresk Waler Master Plan
Boosier Pumps Pneumatic Tanks
Booster Station
Location Quantity Horsepower Quaniity Capacity {galion)
Neary 3 15 i 5,000
Sentinel 3 15, 15, 30 2 1.000 & 5,000
Wright [, # 2 30 1 5,000
Carol Heights 2 30,15 1 5,000
Rockaway 1 - 2 1,000 & 5,000
Carriage Drive 2 15,10 1,000
Ocptiilo Ridgel 3 58,30,15 300 & 5,000
Hawksnest 4 5 1,000
Galloway 3 - 30,3015 - 1,000 & 5,000
Linda Drive & 5042}, 30 {4 5,000
Ocotilflo Ridge 3 38 15.1 :
Schoot House Rd. 3 1, 1, 3
South Booster
Station

no raw water sh)‘rg_age A -
with a total cafiac ’@ﬁbouﬂ%;@m

ure zone S“Eﬁ;i%mahc 83 kﬁmm Figure 1-4 and a map of the system is
shown on Fi 2 1-5 along withithe Tom boundary About one guarter of Town of
Carefree’s mﬂ% are served bgthe CCWC.

The pressure zone E&&mahc shﬁws the interconnection of the water system and major
facilities (booster staﬁé&wganégmsme reducing valves [PRVs]) that transmit water fo
customers. The e}evatzoﬁ?"ﬁﬁe {in feet) of the lowest to highest junction in the water model
is shown for each pressuré zone; the model does not depict every customer conmection, so
some customers may be higher or lower than the depicted range.

The Wright and Linda booster stations are both capable of pumping water to Zones 4 and 7;
the Neary booster station pumps to Zone 4 only. Water is delivered to Zone 1 via PRVs from
Zone 4, and water is pumped from Zone 4 to Zone 3. From Zone 3, water is delivered to
Zone 2 via PRV. Water is pumped to Zone 5 via the Carriage booster station from Zone 4,
and water from Zone 7 is pumped via the Galloway booster station to Zone 10. The Carol

RDIVO70856004 (CAVECREEKWIP VIID0G) 1-7
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SECTION 1 INTRDDUCTION

Heighits booster station serves Zone 8 with suction from Zone 7, and Zone 9 is supplied via
booster from Zone 8. The Hawksnest booster station serves Zone 11 with suction from
Zone 10. Zone 12 is supplied by a booster station with suction from Zone 10, and Zone 13 is
supplied via booster from Zone 12

FIGURE 1-4
System Schematic
Town of Cave Creek Water Master Plan

KEY

/ 5 Booster Siafien Houmsn
. Zone 9
Pressure Reducing}] 2z24.4

Vahve F

nB3

Zone 2
2058.1

18 i In ) RODATOOG0004 {CAVECREEKWMP,_ V10.00C)



SECTION 1 INTRODUCTION

FIGURE 4-5
CCWC System Map
Town of Cave Gresk Water Master Plan
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SECTION 2

Water Supply Requirement Evaluation

The objective of this task is to identify future water requirements of the Town, including the
service areas of the CCWC and DHWC. CH2M HILL worked with Town staff to update the
projecied demands in both water systems. Future demands wexe,&eveloped for 2010 (short
term) and for 2030 (fong term). Future demands for the watersysterit-were based on land
use and future developmeﬁt daia provided by the Town._ dition, CHZM HILL

EL %iand Sabrosa Water

The customer projections for CCWGggeze estimated usxf%ﬂxe population prqecﬁﬂns
e Master Plan’#. ga;;iucai representaﬁon of the

2.2 De_gg,%% Watek OMpanyEs....*
The cu§i§merpm for%%ﬁi(ﬁmre calculated based on 1,627 customers in 2005, as
repaﬁedbyﬂ:ezeosﬁé“euwuf ivisigns 2005 Anxwual Report. As indicated by the Town,

A e P

‘#aﬁ%“ﬁ‘&lSpemeatforeéﬁﬁgd rate"gEgrowth was then applied between the years 2005-

i,

2630. THisdesulted in 2,345 2nd 4,234 customers in 2010 and 2030, respectively (Figure 2-1).
21.3 Tovm%‘?fcarefre =

=]

The customer pr@ogfﬁ;r fhe Town of Carefree were calculated using the Town of
1:24)20. According to the plan, population projections were estimated
by the Arizona Depaﬁ‘mxem— of Economic Security, and included populations of 4, 611 and
5,384 (in 2010, and 2020}. The report also stated a build-out population of 6,496, which was
used for the 2030 population. The corresponding number of customers was then calculated
using a ratio of 1.97 people per customer housing unit based on the General Plan. This
resulted in 2,341 and 3,297 connections in 2010 and 2030, respectively, and includes
customers served by both CCWC and Carefree Water Company. The number of Carefree
customers served by CCWC was calculated by multiplying the total projected connections

by 25 percent (Figure 2-1}.

2
RDEVO70850004 {CAVECREEKWHP V10.00C) 14 . 21



SECTION 2 WATER SUPPLY REQUEREMENT EVALUATION

2.1.4 Sabrosa Water Company

The customer projections for Sabrosa Water Company were calculated using the 2001 ACC
Utility Divisions Annual Report (69 customers). Using Sabrosa’s CC&N boundary, the
estimated maximum number of customers at buildout based on existing lot count was
determined to be 113 (Figure 2-1).

FIGURE 2+1

Customer Projections by Service Area

Town of Cave Creek Water Master Plan

4,000 —
3,500 A /
2,000 / //
_—— ——
/

—DHWC Cuslomers
~—Linear (Sabwsa WC)
e | ini0r {Carefree Customers {Tolal)) -
e Incar {COWE Customens }

——Linoar {Carelree Customers (sorvsd by COWC)

# of Customars
poop
g 8

2

g

3

(-]

Historical water deﬁ?@ds were bésgapn availible pubhc data acquired from the ACC's
Annual Forth mwcmmcmmhrMEmmpmes

were assumed to pé’ﬂlgi the pm;ectedﬁu!a ;wmm previously. The
historical and prcgededg@émands for the L arefres Water Company were obtained from the
2002 Town of Carefree Gen&i‘ai Plan mmdophm Report.

The following equations were’ﬁ"ﬁéd hf:g;ﬂgmand calculations, as per the May 2006 CCWC

Master Plan: =F
Plak Hour =Max Day *L7 @

Max Day= (Average Day *2.0) + Lost , 2

The resulting demand calculations are included graphically for CCWC and DBHWC on
Figures 2-2 and 2-3, respectively.

= RODVI70B60004 {CAVECREEKWMP_V10.D0C}
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SECTION 2 WATER SUPPLY REQUIREMENT EVALUATION

Town of Cave Creek Waler System Master Pian

CCWC Demands

FIGURE 2-2
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SECTION 3

Water Resource Evaluation

The objective of this task was to identify existing water supply sources and to identify
additional water supply alternatives such as renewable water sources from both systems to
meet future water needs.

3.1 Water Supp!y Evaﬁaaﬁan

FAGURE 21
Total System Water Supply by mmaﬁ -
Town of Cave Creek Waler Sy e st ::E%;—
2500
T |moar 12¢
2000 Sall IR 2 Wigls
o
E:::i 1 Supplemental Waler Supply Agree
e +15
< 1500 | s h
= <o ]
O '::u =
‘:" :':‘ :.;
-3 o] +10 8
=Y 252" =
3 1000 - ol 7
o s
s
* 24
=
550 - w 405
2
)
‘l
w2
0 . z . m C 0.6
Coave Creek Desent Hilis Carshee Sabrosa
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SECTION 3 WATER RESOURCE EVALUATION

3.1.1 Water Quality

The CCWC and DHWC are required to meetreqmrﬁ Federal and State drinking water
regulations. The federal Safe Drinking Water Act sets the minimum standards for health
and aesthetic water quality. These standards are known as maximum contaminant levels
{MCL), which are a measurement of water quality. The Arizona Department of
Environmental Quality (ADEQ) is responsible for administrating the Arizona
Environmental Quality Act for the state, which adopted the federal water quality
requirements for the treatment, storage, and distribution of water.

In review of the Water Quality Reporis submitted by CCWC to ADEQ, the CCWC(Cis
required o monitor and report surface water treatinent compliance monthly, measure
nitrate (as N} and nitrite {as N} quarterly, test for inorganic chemical compounds such as
arsenic yearly, and test for frihalomethanes every three years. For 2003 and 2004, all samples
tested came in below the MCLs for each component and thus, the system is in compliance.

CH2M HILL also requested a summary of the Water Quality Reports submitted bj?'ﬂHWC
to ADEQ from 2002 to 2006. DHWTC is required to monitor and re;:ortbactez:al comphance
menthly,nmasmemﬁate(asN}mmﬂyamhﬁkk{asN}evaymne A hey,

reqmred to wstformgmmdmm!cmpmds volatile organic

tested annually until compliance xsmetan&&mhesﬁmgwﬁ}bed “"ﬁiaﬁsmaﬁy U
review of data provided by ADECQ for 2002 through 2006, all 237 ="
below the MCLs for each component with the exception of arsemgﬁ;‘%gls fmma;m one point &
of eniry to the system. : £,

Of particular interest are the arsenic levels found in ﬁiegeiablemﬁzx
the recent regulatory changes in MCLs of arsenic in drin
1.S. Environmental Protection Agency (USEPA} armounted e

water systems 1o lawer tbe aﬂewable arsendc confent in mﬁfm :

2006. Aftetﬂusdaiasysiemsmnst
December 31, 2007.

compiled in Table 3-1.
TABLE 31
Average Arsenic Leve] of COWG We&s
Town of Cave Creek Watermﬁm

Well
Vermeersch
Hazelton
Faber
Neary £
Pee Wee <.063 <3 0.0076 78
Rockaway 8.015 15 4015 i5
Wright 1 0.010 16 .010 19
Wright I {.012 12 8.012 12
32 : -~ POOSFEGE0006 [CAVECRETKWAS VIGD0C)



SECTION 3 WATER RESOURCE EVALUATION

According to the 2004 and 2005 Annual ACC Reports submitted by CCWC, the range of
arsenic in the eight production wells used in 2005 was 0.01 mg/L 900280 mg/1, a
significant improvement over the range in 2004 of 0.01 mg/L 0 0.92 mg/L. Because these
levels are much greater than the MCLs specified, the change in the arsenic regulation has
had a significant impact on CCWC CCWC has invested in arsenic treatment equipment at
the WTP to use these wells for water production. Currently, the well supply may not treated
and delivered at the same time as the CAP supply, therefore, use of groundwater supplies is
Himited.

Arsenic levels detected at the point of entry 1o the system were also higher than the new
0.01 mg/ L limit. In 2003, the level was 8.611 mg/L, and the level increased 10 0.025mg/L in
2004, which is an indicator that blending well and CAP water mightnot be a viable method
to maintain new regulatory standards, and additional arsenic ireatment at the point of entry
may be required in the future.

The levels of arsenic in each well reported to the ACC in 2084 and 2005 by DHWC are
compiled in Table 3-2. i

TABLE 3-3
Average Arsenic Level of DHWC Wells
Desert Hills Walter Company
2005 Arsenic Level

Wel mgit ppb
Well 2 £.008 8
Well 3 0.603 g
Well 4 86012 12

According to the 2005 Annual ACC Report submitted by DHWL
MCL with a value of 12 ppb. However, Well #2 and Wel?:&S aré B oth.
change in the arsenic regnlatan nght have mtpact on h?MC:an

DHWC system under contract to &ié« fow I cujitently emplcymg astrategy of blending
Well #4 with the Anthem supply to mrﬁgw ﬂxeax;sexﬁc impac! ﬁ)ﬁiékver water to the

e

systemthatxsbeiow&xeM g 5

TRl uifi&éay demand for treabment capacity, which
includes water soid and lost in Cave Gigek, , and the demand for Carefree, (which is 300 ac-
ft/yr through 2010 and increases to 700 - ac—ft/ yr from 2011 through 2030). Water treated for
Carefree is “wheeled” by CCWC and is included in Carefree’s CAY allocation.

RODIUTOBGO004 {CAVECREEKWMP Vi0.D0CT) 33
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SECTION 3 WATER RESCURDE EVALUATION

This figure shows that the maximum day demand exceeds the freatinent plant capacity of 3
mgd by 2010, with projected demands extremely dose to available capacity by 2008. This
figure also depicts the average day demand for reatment capacity, which includes the
demand for Cave Creek, Rancho Manana golf course, Carefree and Desert Hills (historical
water delivered to DHWC only). The demand for Carefree under average day conditions is
the same as described for maximum day conditions above, and it is part of Carefree’s CAP
allocation.

The Town should take immediate steps to increase capacity of the WIP to meet maximum
day demands to at least 3.5 or 4 mgd in 2007. In: the long term, the WTP capacity should be
increased to just over 5 mgd to meet maximmum day projected demands.

FIGURE 32
CCWC Demand versus Treaiment Plant Capacily
Town of Cave Creek Waler Sysiem Master Plan

8

At Projected

Hstorlca!

|

W
:

Suppily or Demand (MGD)
o
1

5 / e Bl Doy Demand [Sold 2+Losl} MGDLCF

e Tregbment Plant Capacily (MGD}

I L R A A = 5 ¥ R 2. * X . &
L4 o« ~ o b3 M < N~ o
S EEB88SESEIEEEEEE S e B8NS
A N O e O O N NN DN NN N S N 0 SO Dt N DN N O
Yent

& water supply alternatives to ensure short-

and long-term water needs arethet It mduée:%he evaluation of using additional potential

water supplies, which may resxﬁ?ﬁsm e 'I;g;ﬁix‘s efforts to obtain additional water rights if
necessary. =

A comparison of CCWC’s system projecid demand versus the current and projected CAP
supply is shown on Figure 3-3. This figure depicis the average day demand, which includes
Cave Creek customers, Rancho Manana golf course and Desert Hills. Deliveries to Desert
Hills from CCWC are historical only in this graphic.

34 26 RIS (CAVECREEKWMP_V10.00C)



SECTION 3 WATER RESOURCE EVALUATION

The average day demand exceeds the total supply after 2027, The Town should closely
monitor its CAP allocation in 2007 and ke steps to ensure that the Arxizona Water
Settlement Act supply is available by 2008. The addition of the CAP ailocation from the
Arizona Water Setflement Act provides CCWC with excess supply from 2008 through 2027,
This excess may be used to augment supply to DHWC through the existing connection with
CCWC. Both systems are being operated by Arizona American under condract to the Town,
so no third-party coordination is required to deliver water from CCWC to DHWC.

After 2008, the Town may want to consider evaluating deliveries to Carefree and the Rancho
Manana golf course. One option for the goif course supply would be diverting the untreated
well water supply to the course. The Town should also consider purchasing additional CAP
waler from other sources by 2027 to meet its future demand requirements.

FIGURE 3-3
COWG Demand versus Toial CAP Supply
Town of Gave Creek Waler Systerm Master Pian .
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=

T
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500 15~
T —a— Pag Day {CC, BC, DH HsY {ac-filyear]
O 7 N A D I . A A + & . k2R S SR k3 T
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R R EE R EEEEEEEERE EEEREEEREER EERE:
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A comparison of DHWC's %ig%dem&” T, '
DHWC's total supply ingliides Sisk S8

(Technical Specificalic
New Mumcxpai Water g” P

system'’s ACC anwwmal niility xepeﬂ;; Figa st years, the deficit in supply has been provided
through the purchases of additional water from Anthem or CCWC. Up to 2 mgd of treated
water is available from Anthem via an agreement in place through 2010.
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SECTION 3 WATER RESOURCE EVALUATION

The DHWC system has several options available to further augment ifs future supply. One
option is constructing a permanent connection to the Anthemn community. As part of
development agreements, another option is for the Town to impose developers to provide
additional supplies by drilling new wells and constructing storage facilities, simdlar to the
planned Cielo Grande development. As needed, another option is for the Town to augment
supply to DHWC via the existing connection 1o the CCWC sysitem. As noted in Figure 3-3,
CCWC will have an excess of CAP water available to deliver to DHWC via the existing
system connection. A longer term option fo augment reliability and redundancy is to
construct a connection fo a neighboring municipality to “wheel” the Town's CAP allocation
for delivery to either DHWC or CCWC.

FIGURE 3-4
Desert Hills Demand versus Deses Hills Supply
Town of Cave Greek Waler Sysfem Masfer Plan

Historical “‘"“'—"Pra;ect Hip 10 2 mod available fom

Anihem fwough 2010

Supply or Demand (MGD)
N
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SECTICN 4

Water System Assessment

The objective of this section is to identify a shork and long-term strategy to convey water to
all customers in both water systems. CH2ZM HILL has also developed a recommendation for

a Capital Improvement Program.

41 Hydraulic Model Development

CH2M HILL obtained a WaterCad (Bentley) wmm%r the CEWC system from Global

TS vt

Water Resocurces, the former owner of CCWC. 'Fi—fés"moéel was devel

RBF Consuiting. However, no water model }}j@“been developed for the | EHWC system.
CHZMHII}_.developeda watermsdelandcaﬁhm&dﬂmﬁedeifarﬁmi)%»

e Tank- Tanks‘ayg node“:‘ thh storage capacity, where the volume of stored water can
vary with time &tx‘iiﬁ’g an extenided period simulation.

» Reservoir - Reservoirs are nodes that represent an infinite external source or sink of
water to the network. They are used to represent external water sources, such as
freatment plants, wells and 'water import points.

The AutoCad drawings received from the DHWC were used to develop the model network
in InfoWater, which is a GIS integrated water model software developed by MWH Soft. The
model was checked for connectivity, crossing/intersecting pipes, parallel pipes, and nodes
in close proximity. The coordinates of the model network were adjusted to “NAD
_1983_StatePlane_Arizona_Central FIPS_0202 In#ifect” using Spatial Adjustment in

ROD/UTIBS00M4 (CAVECREEKTIMP_VILDOG) 41
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SECTION 4 WATER SYSTEM ASSESSMENT

ArcGIS. The junction node elevations were derived from the contour GIS shapefiles
obtained from Maricopa Flood Control District using Elevation Extractor in InfoWater.

The Desert Hills Water Model consists of approximately 500 pipes, 430 junchion nodes,
3 groundwater wells, 1 water import point {i.c., Anthem), 5 storage tanks, and 4 booster
stations. Not all of the valves were modeled, but only those that split pressure zones.
Thirteen valves were included in the model.

=

4.1.2 Desert Hills Water Mode! Calibration

The Desert Hills Water Model was calibrated using the demand data: anek pressure recorder
data obtained from Arizona American. October 26, 2006 was selectéd for model calibration

because there were most pressure recorder dala on this day. The consumption on this
day was 590 gpm.

(ie., We]i4 Tank, Central Tank, andCareﬁ*eeI—Izghw%}‘meﬁc} “ﬁnsZ.oae feeds
Street Booster Zone and Cloud SkeetBaostechmbyﬁI@&\e tanks located at the
same site as the boosters. e

e Except at the Carefree I—I:ghwayBoosterSﬁgéﬁ e
*  The Cloud Street Tank % *%iﬁmdmm?};%f” -

onmmmg the spattal mttes
were spatially a}lacate& to

e recorder data on the calibration day.

The model cakbr aHOn results are geseated in Table 4-1. Three out of four locations have
pressure dlffetencesﬁl%s ﬁianli}@mdspersqm inch (psi) and one location has a
pressure difference lmiimn 15461. Based on limited available data, CHIZM HILL felt the
model adequately rep resetﬁeafﬁbsemed field conditions.

mg i

TABLE 41
Model Calibration Resulis
Town of Cave Creek Water Master Plan ‘
Field Average Model Pressure
Location Pressure (psi) {psi) AP (ps
Anthem €0 51 ]
7" Street Booster a4 101 7
Central Avenue and Joy Ranch Road 45 58 13
Well 3 58 71 3
42 PR RODAFDH0004 {CAVECREEKWMP, Y10.000)
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SECHON 4 WATER SYSTEMASSESSMENT

4.1.3 Model Combination and Upgrading to WaterGEMs

WaterGEMs is a GIS integrated water model software developed by Bentley, the same
company that developed WaterCad. CH2M HILL opied to ase WaterGEMs o develop the
combined water model based on the following considerations:

»  WaterGEMs and WatexCad have similar functions and medeling capabilities. Modelers
who are familiar with WaterCad can easily learn how o use WaterGEMSs. Because the
Cave Creek Water Model was developed in WaterCad, it is logical choice to use
WaterGEMs for the combined model. :

s WaterGEMs has more new funchlions and modeling cayabzht&s ﬁ;an WaterCad,

conditions. "'hescenanss —— 0]
year 2030. Ina ga gor
day pIus fites flow and

4.3 Storage Assessment
Storage was assessed throughout the systems using the following equations:

Storage for DHWC=PH-MD + Fireflow 3)
Storage for CCWC=PH-MD + Fireflow + Emergency Storage @
N5 ., 43
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SECTION 4 WATER SYSTEM ASSESSMENT

Where:

Peak Hour = Max Day *1.7

Max Day = Average Day (Sold) *2.0 + Lost

Fireflow (10-hour duration) = (1.47(P) 25 [1-0.01{P) *3]}, where P is in 1,000s of people
Emergency Storage = Max Day*10 percent

TABLE 4-2
Projecled Storage Reguirements
Town of Cave Creek Waley Systern Masler Pizn
Storage DHWC DHWC {million gallons) ccﬁ CCWCT {miilion gallons)
Requirements (million galions) [County Requdrement]  Omiflion” ﬁa!kms {:ounty Requirement]
Existing 1.61 :
2010 25 - 12
2020 31 16
2030 37 28

OF yesthan Maricopa
i3 starage@a!ume) of adequate
3 7 s method would
a ;:133? able 42 above and is
mludaﬁed by developing seasonal
day usage o maximum month. The
wluded in Appendix B. DHWC
f} Wﬂi need o construct addifional

the large elex {mn changes écrﬁss sy's% {r&suihng in multiple pressure zones) and the
infeasibility of’f%ﬁzg able to constfict stofage facilities in every pressure zone. On the

TeR

contrary, the DHW@‘has fewer pmsm:e zones with less elevation change across the system,
'% -

._;_&
Based on cusrent storage agféﬁ&, both systems are well short of meeting the projected
storage requirements. The Town has several sites planned for the construction of future
storage facilities. These include additional storage near the WIF, a site in Carefree, Cahava
Springs, and in the Spur Cross Ranch area. DHWC will need to develop additional storage
facilities fo meet its needs, and the Town may consider adding conditions for developers to
participate in these facilities as part of development agreements.

44 RODZITOOE0004 {CAVECREEIONNE_V10.00C)
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SECTION & WATER SYSTEM ASSESSMENT

4.4 Capital Improvement Program

Ly LS EEL05Y
Langth
{Scaled) Diameter
iD Label it Start Node Stop Node {in) Material

Desert Hills

2008 Improvements

Cielo Grande Pipes

3061 DHP-1413 654 3052: DHJI-805 Buctile ron

3064 DRP-1415 1,020 3055: DHJ-906 Ductile fron

3065 DHP-1416 838 3056; DHJ-807 Ductile lron

3086 DHP-1417 888 Ductile fron

3067 DHP-1418 1545

3068 DHP-14319 747 E

3069 DHP-1420 423 “Duciite tron

3054 DHP-1412 844 Dugctile ron

3072 pHP-1422 1,335 Dactile fron
Ductile iron
Dugtile Iron
Ductile tron
Daciile tron

DHP-1237

New pipe

3183 1955:DH-3D B Ductile iron

Las Campanas Dev

3100 DHP-1435 = : 2327. DHJ-461 3099:DHJS21 8 Ductile Iron

3101 DHP-1436 838 3089: DHJ-821 2343:DHJ-555 B Ductile fron

3102 DHP-1437 611 2037: DHI-581 3098:; DHJ-820 8 Ductile fron

3103 DHP-1438 727 3088: DHJ-820 3003:DHIS2T B Ductile ron

Desert Hills Ranch Dev

3090 DHP-1427 1,222 2284: DHJ-610 3085: DHJ-S15 Ductile lron

3091 DHP-1428 1,312 3085: DHJ-915 3086:DHISIE 8 Duetile lron

ROD/070850004 {CAVECREEKWMP_Y10.50C)
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SECTION 4 WATER SYSTEM ASSESSMENT

(;?m;ed} Diameter
D Label 1£3] - Start Node Stop Node @) Material
3092 DHP-1429 1,154 3086: DHI916 3088:DHI918 8 Dugtile iron
3083 DHP-1430 1494 3088: DHJ-918 308%: DHIGIG 8 Dugctile tron
3094 DHP-1431  1.218 3088: DHlJ-819 2027:DHJ-566 8 Ducitile iron
3095 DHP-1432 1,161 3085: DHJ-915 2005: DHI570 8 Bugctile Iron
3096 DHP-1433 685 2005: DHI-570 3087 DHJ-817 Duciile iron
3087 DHP-1434 820 3987 DHI7 3888: ﬁ}ﬁ—g‘i‘ Ductile fron

Apache Peak 8l Dev
3110 DHP-1441 487 2245: DHJI-551 Ductile lron
3111 DHP-1442 705 3105: DHI-923 Ductile fron
3112 DHP-1443 559 3105: ;BHJ-Q%
3113 DHP-1444 720 3106: DHJ-924
Cloud Rd Beoster Zone Piping
3134 DHP-1483 1,303 Dugctile Iron
3135 DHP-1454 786 Ductile ron
3137 DHP-1455 1,830 Dugtile iron
3139 DHP-1458 Dugctile fron
3140 DHP-1457 BDugctile fron
Looping W/O Centraf Jth:e
: Ductile Iron
"~ 3124: DHI-927 Ductile Iron
2028:DHIS67 8 Dugctile lron
2015:DHJ-593 8 Ductile fron

2030 improvements s
Addl efevated storage tank{750k) afif associated piping to connect fo 10th St Office tank
New tank and boosters for new pressure zone

Distribution piping
New well, storage, booster on west side of Cenlral Zone
Well 10" casing, 1000 i deep, 450 gpm
Cave Creek
2008 Improvemenis
New 8 inch to replace old pipe on Carefree Hwy
1800 P-1407 1,182 744: 4745 742: 5743 8 Ductile iron .
46 - RODOTESE00t [CAVECREEKWIAR_VID.D0G)
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SECTION 4 WATER SYSTEM ASSESSMENT

Length
{Scaled) Diamster
D Label {8) Start Node Siep Node {in) Material
Create new Pressure Zone
PRV-14 75 psi on old new river e/o 36th St
PRV-17 75 psi on Carefree Hwy
new pipe to replace pid pipe on Cave Cresk rd
1849 P-1345 444 857:.-823 858:J832 8 Ductile lron

1850 P-1346 1452 833: 3865 886:4892 8
increase WTP capacity from 3 mgd to 4 mgd (Frident freatment unil)

no model data for this line flem

Buctile kron

2010 Improvements
PRV-15 m&mﬂﬁdvﬁaszstmreducepres_smem&at ex
PAV-16  on Spur CrossYucca for redundant connectibh Bami;
piping on Cahgva Ranch/Moming Star
piping in Zone 8

Spur Cross tank{s}

38th St booster

32nd St booster

2030 Improvementis
Cahava Springs Tank, pipl
new PZ on north side w

3

Add'l piping /g

=

FaVs Springs Tailk,

(oW
N

&7
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Conclusion
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APPENDIX A

TABLE A~1
Elevation Revisions in COWNC Model

Bevised Elevation
Junction initial Elevation GIS Contour
J-872 2089.41% 2105.41
J-731 2088.62 2100.62
J-134 2088.41 2101.41
J-762 2118.77 2125.77
J-139 2119.42 2125.42
4313 2129.72 2149.72.
J-312 213717 :
J-830 2138.73
J-626 217876
J-604 2179.46
J-93 220837
J-882 217884
J-128 217884
J-868 2148.84
J-844 2158.79
J-825 218136
J-1865 2158.63
J-172 P2165.32
J-886
J-680
J-278 ]
J-605 2226.36
J-830 2204 95
J-867 2188.74
J-316 2163.89
J-867 2208.74
J-B70 2218.23
J-270 2209.9
J281 2183
J-24 2221.96
3-27 2221.186
J-78 2261.79
J-881 2240.85
5-82 2259.79
J-81 2240.85
J-838 2240.85
J-854 2279.82
J-854 2279.92
J-648 2281.17
J-618 2291.3
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APPENIEX A

TABLE A1
Elevation Revisions in CCWE Mode!
Revised Elevation

Junction initial Elevaiion 31S Contour
J-81 227923 229123
J-B8 228941 2310.41
J-617 229928 2301.28
J-20 2288.54 2301.54
J-8 23656.31
J-8 23686.3%
J-749 24418
J-4 2423
J-322 1937.99
J-771 161873
J-338 191 9.4? 3
J-770 1818.88 1921.88
J-775 1918.5 . 18235

1940.96

1940.44

1960.38

2000.7

2038.39

2033.95

2000.7

i 2040.81

2g79.98 2035.98

2024.51 2019.51

2038.85 2040.85

2099.8 21038

2099.8 2103.8

2119.98 2128.98

J-795 2139.76 2140.76
J-700 2118.34 2128.34
J-150 211834 2128.34
J-820 2118.34 212834
J-151 2118.57 2123.57
3597 2142.03 2132.03
J-593 20783 20813
J-588 2099.31 210031
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FIGURE B-1

DHWC Seasonal Water Use Curve
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