m@ FINAL Report

SURPRISE

ARIZONA

Integrated Water Master Plan

aterResources-

e
—

e

Electronic copy of final
document; sealed original
document is with Timothy

Francis, Cert. #22684.

ALCOL INDEPENDENT ENVIRONMENTAL ' DECISION

4957-002 IRNI ENGINEERS, SCIENTISTS

THEATER
AND CONSULTANTS TR




«2®%s  City of Surprise, Arizona
SURPRISE
L1200 A Water Services Department e 12425 West Bell Road ® Surprise, AZ 85374-9002

Integrated Water Master Plan

Water Resources

November 2008

Report Prepared By:

Malcolm Pirnie, Inc. DECISION
THEATER

4646 East Van Buren Street rimmn e mmmm e

Suite 400
Phoenix, AZ 85008

4957-002




Electronic copy of final
document; sealed original
document is with Timothy

Francis, Cert. #22684.

Contents
List of Abbreviations Vi
Executive Summary ES-1
1. Introduction 1-1
I = - T (o | {011 o [o [ PP T OO PRUTTP 11
1.2. Project PUIPOSE AN SCOPE ....uvviiiieeiiiiiiiieeee e ettt e s e e e e s e s e e e e e e e e e e ennneees 1-1
1.3. City Technical and POliCY GUIAANCE .........cocuiiiiiiiiiieiiiiie e 1-2
B (0 1o |V Y == U USRS 1-3
2. Requlatory Framework 2-1
2.1. Groundwater ManagemMENT ACL........cccuiuriieiiiiiie ettt e e 2-1
2.1.1. Assured Water Supply Designation ... 2-2
2.1.2. Groundwater RIGNES .........uuiiiiiiii s 2-4
2.1.3. Service Area RIGNES.......ooiii 2-5
2.1.4. Third Management Plan ..o 2-5
2.2. Central Arizona Groundwater Replenishment DIStriCt...........ccooecvviieiiee i 2-6
2.2.1. BACKGIOUNG ... 2-6
2.2.2. LOL UL = 1 KT S 2-7
2.2.3. CoNntract REQUIFEMENTS .......vviiiiiiiiiie ittt 2-8
2.2.4. MEMBDEISNID ...t a e 2-8
2.2.5. BONEILS. ...t a e 2-8
2.2.6. [ o1 1T SRR SUPPROTPRP 2-9
2.3. Underground Storage and SAVINGS ......cccoviiciriiiiieeeieiiiiieeeeeeesssseiieeeeeee e e s s snnsnnnneeeeenes 2-9
2.3.1. RECNAIGE ... e 2-9
2.3.2. Y (o] = (o [P P PP PP EPPTPP PP 2-9
2.3.3. EXCRNANGES . ..co ittt 2-10
2.4. Central Arizona Project SUDCONIIACT............c.vuiiiiee e 2-11
2.5. Maricopa Water DistriCt AQreEmMENLS .......cuvviiiiiiee e e i e e e s e e e e ereree e e e e 2-11
2.6. City Ordinances, Rules, and POlICIES..........c..uuiiiiiiiiiiiii e 2-11
2.7. Arizona Well Spacing and Well Impact RUIES............cccvveiieeiiiiiicieece e 2-12
2.8. Water ReUSE ReQUIALIONS .......cociiiiiiiiiiiiie ettt 2-13
2.8.1. Aquifer Protection Permit .............uueiiiiiiiiiiiiiiieeee e 2-13
2.8.2. National Pollutant Discharge Elimination System Permit...............cccccccee.... 2-14
2.8.3. ADEQ Reuse ReguIations............ueeviiieiiiiiiiiiieecc e 2-14
2.8.4. Underground Storage and Recovery of Reclaimed Water...........cc.ccc......... 2-18
City of Surprise, Arizona L.

Integrated Water Master Plan: Water Resources

4957-002

SURFRIAE




Table of Contents

2.8.5. Clean Water ACt SECHON 404 ........oooeeeeeie et e e 2-19

2.8.6. 208 Water Quality Management Plan ...........ccccviiveiee i 2-19

3. Existing Water Supply Portfolio 3-1

3.1. Existing Designation of Assured Water SUPPIY ......ooocviieiiiiie e 3-1

I U [ 1 1= ol AT L= (=] TR 31

TG R €1 o T o iY7= (] T 3-2

3.3.1. AssUred Water SUPPIY......ccooii e 3-2

3.3.2. Central Arizona Groundwater Replenishment District .........cccccoeevvvcvvveeennnnn. 3-3

3.3.3. Drought EXemption GroUuNAWALET ............cccvviiiirieeeiiiiiiieeeee e e s s ssrneeeeeeee e 3-4

I S = L= To F= 1 g T=T0 A= L =] T 3-4

4. Water Resources Infrastructure 4-1

4.1. Water and SEWET SErVICE PrOVIABIS .....c.ciiiiieeeiie ettt e e e et e e e e e s eeeaans 4-1

4.2, Existing and Planned Water INfrastruCture ... 4-4

4.2.1. Groundwater Production WEIIS .......couueiiiiiiiieie et 4-4

4.2.2. Water SUPPlY FaCIlitieS. ... 4-4

4.2.3. Water Reclamation FacCilitieS...........ceeeiiiiiiiiiiiiii e, 4-7

4.2.4. Recharge FaCiliti®S........uuueiiiiii i e 4-8

N T VY - (= @ LU - 1] S 4-9

4.3.1. S U1 = (oI AT L= (] TN 4-9

4.3.2. [ (o101 gL TiYZ= 1 (<Y T 4-9

4.3.3. RECIAIMEA WALET ... et e e e e e ra e e ees 4-9

5. Water Resource Demand Projections 5-1

T R 1= (=T = I @ YT/ <Y A 5-1

5.2. General Plan Land USE Cat@goOrieS .........ooiuuuiiiiiiaaeaiiiiiieeta e et ee e e e e sirebeeeeaa e 5-1

5.3. Water Resource Demand MOAUIE .........coiiiiiiiiiiiiiie et e e e e e e e e e eees 5-6

5.4. Demand FAcCtOr Data SOUICES ........ceeiuuniiiiiie e it e et e e et e e et e e e e et s e s et e s esatseeeeaseesees 5-7

5.5. Water DEMANG FACIOIS.......ccuuueiiiieii ittt e e e e et e e e e e s e s e b s e s e assessbabseeeaaees 5-7

5.5.1. Historical Water Production and USE ........cccoooviiiiviiiiiii e 5-7

5.5.2. Calculated Land Use Based-Demand FacCtorS..........ccoovvvvveeiieeiieeviiiieeeeeeeeens 5-9

5.5.3. Water Demand Factors for Surrounding CommunitieS...........cccccvvvveeeeennn. 5-11

5.5.4. City Design GUIAEIINES .......uuuiiiieeiiiiiiieiec e 5-11

5.6, WaSIEWALEr FIOW FACIOIS ....ccuuiiiiii ittt e e e e e e e et e s e abe e s enaaaes 5-13

5.6.1. Historical Wastewater Flows and Reclaimed Water Production................. 5-13

5.6.2. Historical Wastewater FIow MoNitoring ...........ceeeeevviiiiiiiieeeee e ccciiieeeee e 5-13

5.6.3. Wastewater Flow Factor Methodology...........cceeeviiiiiiiiieiie e 5-14

5.7. Reclaimed Water Demand FACIOIS..........ceiiiiiiiieiiie et s e e e e e e 5-14

5.7.1. Residential/Commercial Outdoor Demand Factors .........ccoeveveeevvivveeeennnnnns 5-14

5.7.2. Landscape Demand FacCtOrS .........ccoiuiiiiiiiiiieeiiiieee st 5-15

5.8. Baseline Water RESOUrce ProjECIONS .........uuuiiieeeiiiiiiiiiieiie e et e e e e e seirrrre e e e e 5-15

5.8.1. Basis for Baseling ProjeCtioNS...........covveeiiiiiiiiiieeee et 5-15

5.8.2. Baseling ProjeCtioNS.........ccuviiiiiiiiiiiie e 5-16

6. Potential Future Water Supply Opportunities 6-1

ST T €1 (o101 [0 1TV (=] T 6-1
. A , | In Association With
I SURPRISE W -*.[lna” M AH.I sk




Table of Contents

6.1.1. Physical AVailability .............cooiiiiiiii e 6-1
6.1.2. Groundwater AlIOWaNCE ACCOUNL .........ueiiieeiiiiiiiiiieeee e e e e ee e e e e eereeeeeeeas 6-2
6.1.3. Poor Quality GrOUNAWALET ............uueiiiieieii it a e 6-3
6.2, SUIMACE WALEK ...ttt e e e e e e e e e e e e s nbnae e e e e e e e e eaans 6-5
6.2.1. Maricopa Water DiStliCt..........oiccuviiiiiiee e e e e e e 6-5
6.2.2. Central Arizona ProjeCt Water..........c.uuveviveee i e e 6-5
6.2.2.1. Current CAP AllIOCALIONS.......ooviieiiiiiiee et 6-5
6.2.2.2. Additional CAP SUpPPlES .......oooiiiiiiiie e 6-6
6.2.2.3. INAIAN LEASES ...vveiiieeee ettt 6-7
6.2.3. Imported Water SUPPLIES.........uviii i 6-8
6.3. Water Stored OUtSIde the AMAL.........oii it 6-8
6.3.1. StOrage POtENtAl........coooiiiieiie e 6-8
6.3.2. Groundwater IMPOAtION..........eeieei i 6-9
6.4. Water Obtained from Private Water Company ACQUISItiONS ..........ccceevviiiieeiiiieeennne 6-10
6.5, RECIAIMEA WALET .....oiiiiiiiiii ittt e esnbae e e e abae e e e nnnees 6-10
6.5.1. Reclaimed Water Availability............ccceeeiiiiiiiiiiiice e 6-11
6.5.2. Components of Reclaimed Water .........cccceeeviiiiiiieiiee e 6-12
6.6. Long Term Vision for Future Water SUPPIIES........cooviiiiiiiiiieeieiiiiieien e 6-13
7. Evaluation of Reclaimed Water Management Alternatives 7-1
7.1. Reclaimed Water Availability and Demand............cccocccuviiiiieeeiiiiciiiieee e cveeeee e 7-1
7.2. Water REUSE OPPOITUNITIES. .....eeiiiiiieieiiiiiee ettt e e ennes 7-3
7.2.1. Groundwater RECHAIGE .........coiiii i 7-3
7.2.1.1. City-Owned Recharge Facilities ... 7-3
7.2.1.2. Regional Recharge Facilities............cccovvveveeiiiiiieee e 7-9
7.2.2. Direct Use of Reclaimed Water.........cccveiiiiiiiiiiiiee i 7-13
7.2.3. Discharge t0 WatEIWAYS .......ccooeicuuiiiiiiee e it e e e e s sireee e e e s sanrrene e e e 7-14
7.2.4. Water EXchange OPtioNS .......ccvvviiiiiie e e e e e 7-15
7.3. Development of Reclaimed Water Program Alternatives ...........ccccveeeeviieeeeiniiee e 7-18
7.3.1. Reclaimed Water Program ARErNatives ...........cccceeviiiiiiiieiiieeeeeiiiieeeeeeen 7-18
7.3.2. Basis for Evaluation of Alternatives...........cccuuveiiiiiiiiiiiiiiiieeeeeiiieeeeee e 7-20
7.4. Evaluation of Reclaimed Water Program Alternatives............cccccvveeeeeeciiviiciiineeeeeeeenn 7-24
7.4.1. BasSiS Of COSES ....uiiiiiiiiiiie it 7-24
7.4.2. Cost Evaluation of AREMMALIVES ..........ocueiiiiiiiiie e 7-24
7.4.3. Cost Evaluation CONCIUSIONS ........ccuuiiiiiiiee e 7-27
7.4.4. NON-COSt DECISION CHteITaA......iicevvieiiiee e e it e e 7-27
7.4.5. Matrix Evaluation of ARErNatiVES.........ceovv i 7-28
7.45.1. Prioritizing DeciSioN CHLEIA ........cooviuuiiiiieiee e 7-28
7.4.5.2. Scoring of Alternatives Relative to Decision Criteria.............. 7-29
7.4.5.3. Ranking of Alternatives ... 7-29
7.4.5.4, Selected Reclaimed Water Program Strategy .........cccceeeeenn. 7-35
8. Evaluation of Water Resource Scenarios 8-1
8.1. Water Resource Modeling Methodology..........ccooriiiiiiiiiieiieeeeiee e 8-1
8.2. Baseline Water Demands and SUPPIIES ........uviiiiiieeiiiiiieecee e 8-2
8.3. Modeling of Water RESOUICE SCENANOS .......uuvuriieeeiiiiiiriieeieeeseiiiererereeeseesnarrreereeeeens 8-2
8.3.1. BaSEliNe SCENANIO ......uvviiiiieiee i e e e e brrre e e e e e s 8-3
8.3.2. AIEINALE SCENAIIOS ...vveeiiieeei ittt e e et ee e e e e e s s e e e e e s s s sanbeeeeeaeeesaanne 8-5
8.3.2.1. Water CoNSEervation.............ueeeiieeiniiiiiiiie e 8-5

City of Surprise, Arizona T

Integrated Water Master Plan: Water Resources

4957-002

SLURPREISE m




Table of

8.4.
8.5.

Contents
8.3.2.2. Private Water Companies and Planning Areas............ccccc....... 8-6
8.3.2.3. Dwelling Unit DENSILIES.......oovviiiiiiiieeeiieee et 8-6
8.3.2.4. Landscaping Plans ... 8-7
Summary of Water Resource Model FINdiNgS ..o 8-8
Identification of Future Water Resources Dir€Ction ...........cccoocvveeeiniiere e 8-8
8.5.1. Planning for Sustainability ... 8-8
8.5.2. Means to Achieve Sustainability ...........cccoiiiiiii e 8-8
8.5.2.1. NO Water Service t0 SPA 6 ....cc.oooviiiiiiiiiiieeeiiieee e 8-9
8.5.2.2. Management of Development Densities ............cccceeeeeiiiinnnen. 8-9
8.5.3. Future Water ReSources Dir€CtiON .........coccuvieeiiiiiee i ciieee e ssieee e 8-12

9. Water Resource Management and Assured Water Supply Strategy 9-1

9.1. Basis for Water Resources Master Plan...........cccccoiiiiiiiiiiiie e 9-1

9.2. Recommended Water Resource Management Strategy ..........cccuvveeereeeeniiiiiiiieeeeeeeeennne 9-2

9.2.1. Near-Term Water Resource Management: Groundwater............cccccceeeeenns 9-3

9.2.2. Near-Term Water Resources Management: Surface Water......................... 9-5

9.2.3. Near-Term Water Resource Management: Reclaimed Water ...................... 9-6

9.2.4. Mid-Term Water Resource Management: Private Water Companies .......... 9-7

9.2.5. Long-Term Water Resource Management: Additional Resources ............... 9-7

9.3. Recommended Assured Water Supply Strategy ........c..ueeeeeeeeiiiiiiiiiiieeeee e 9-8

9.3.1. Assured Water Supply REqQUIrEMENTS ........cooiiiiiiiiiiiiiiiiee e 9-8

9.3.2. Assured Water Supply - GrouNAWALET ..........cceeeeiiiiiiiieieeeeeesceiieere e e e e 9-9

9.3.3. Assured Water Supply — Surface Water ........ccccccoovvviiiiiieeeee e 9-11

9.3.4. Assured Water Supply - Reclaimed Water.............ooccvvieeeeee i 9-12

9.3.5. Assured Water Supply - Water Conservation ...........ccccccceveeeeiescivnieeeneennnn 9-12

10. References 10-1
Tables

Table 1-1. Integrated Water Master Plan Technical Scope of Work Tasks .........ccccccviiiiiieennnn. 1-2

Table 2-1. Matrix of Water Quality Objectives for Water REUSE .........ccccceveeeeeiiiiiiiieeece e, 2-16

Table 3-1. Available Water Resources as 0f June 2008 ..........ccoooueieeiiiiiieiiiiineesniieeeesiiee e 3-1

Table 3-2. Reclaimed Water Production (2002-2006)..........cceeeeeiiiiiiiieereeeeeeiiiinneeeeeeeesesnssnneeeeeas 3-5

Table 4-1. Water Supply Facilities and Groundwater Production Wells...........cccccceeeevviiciienennnn. 4-6

Table 5-1. Data Used to Calculate City Water Resource Demand Factors ........cccccceoevvcvvvvvnennnn. 5-7

Table 5-2. Historical Drinking Water Production and USe™.............oooeeeeoeeeeeeeeeeeeeeeeeeeeeseen, 5-8

Table 5-3. Calculated Land Use-Based Water Demand FacCtors..........ccccccveeeeeiiiiiiieenieeeee s 5-11

Table 5-4. Surrounding Area Demand FacCtOrS ..........occuiiiiiiiiieiiiee e 5-12

Table 5-5. City Water Demand Factor Design GUIdEliNES ...........ccceeeviiiiieiiiieie e 5-12

Table 5-6. Historical Wastewater Flows and Reclaimed Water Production™................c.c.ccco....... 5-13

Table 5-7. Baseline Water Demand ProjeCtioNns ...........coui i 5-17

Table 5-8. Baseline Wastewater and Reclaimed Water Projections............ccccecvvvvveeeeeeeiiecnnnnee, 5-18

Table 6-1. Reclaimed Water Availability: City SErviCe Ar€a.........cccevvcvviieeeieeeiiiiiiiieeeeeee e seeinns 6-12

Table 6-2. Components of Reclaimed WaLEN ...........coviiiiiiiiiiiiiiiece et 6-13

LI Lo LA B I ToY o [ o I O 1) - VRS EE 7-20

Table 7-2. General Water Resource Infrastructure Requirements.........ccccceeevviiiiviieeneeeeessennnns 7-23

Table 7-3. Summary of Costs for Reclaimed Water Program Alternatives..........cccccceeeevviinnnee. 7-26

Table 7-4. Reclaimed Water Program Alternatives: Decision Criteria SCoring .............ccccveeenee. 7-31

Table 7-5. Reclaimed Water Program Alternatives: Alternatives Ranking............ccccevvvveeeennnen 7-33

w In Association With
v SURPREISE v -*.[lna” M AH.I Emon




Table of Contents

Table 8-1. Existing and Potential Future Water SUpplies.............cccoiiiiiiiiiiniice 8-2
Figures
FIQUIE 1-1: STUAY ATB@ .. .eeeieiiiiie ettt sttt e et e e e s st e e e et be e e e e nbe e e ennees 1-4
Figure 4-1: Water SErviCe PrOVIAEIS ........uuiiiiiiiaiii ittt ettt e e e e e e aeeeaaa e e e 4-2
Figure 4-2: SeWer SErviCe PrOVIAEIS. .........uuiiiiiiiiiiiiiiie et e e barreee e e e e 4-3
Figure 4-3: Water Resources INfraStrUCIUIE .........ooiuiiiiiiiiieeee et 4-5
Figure 5-1: Land USE PIAN............ouiiiiiii ettt e st e e e e e e s e e e e e e s 5-3
Figure 5-2: Water Meter LOCALIONS .........cc.uuviiiiie e e ciiiiiee e e e s streee e e e e e s s stare e e e e e e e s ssnnrreeeeaeeeeaans 5-10
Figure 7-1: Seasonal Reclaimed Water Availability and Demand.............cccoccvveeeeeiiiiiiiiineeeeeennn, 7-2
Figure 7-2: Groundwater Recharge OPLONS .........ooccuviiiiiiiee e e e e snrrrrr e e e e e 7-4
Figure 7-3: Regional ReCharge OPtiONS ........cciiiieiiiiiiiiiiiie e e e e s e e e e e s snrnrreeeeee e 7-10
Figure 7-4: Discharge to Waterways OPLiONS..........ccvvreiireeeisiiiiiiieeee e e e e s ssinieeee e e e e e s ssnnnreeeeeeees 7-16
Figure 7-5: Reclaimed Water Program Alternatives: Total Present Worth (70 Percent
Split-Stream Groundwater TreatMeENt).........ccveviiiiiiiie e 7-25
Figure 7-6: Reclaimed Water Program Alternatives: Decision Criteria Weights........................ 7-30
Figure 7-7: Reclaimed Water Program Alternatives: Weighted SCOres ........ccccccoiiuiiiieeieennnn. 7-34
Figure 8-1: Baseline Scenario Supply/Demand COMPAriSON ............couuiiuuiiieeiiaaeieiiiiiiieeaaae e 8-4
Figure 8-2: No Service to SPA 6 Scenario Supply/Demand Comparison - No Private
Water Company AIOCALIONS..........uuuiiiiie i e s e e e s nraree s 8-10
Figure 8-3: No Service to SPA 6 Scenario Supply/Demand Comparison - With Private
Water Company AlIOCALIONS..........uuuiiiieeeiiiiieiie e e s e e e e enreree s 8-11
Figure 8-4: Mid-Population Scenario (RR = 1.0 du/acre) Supply/Demand Comparison -
No Private Water Company AllOCAtIONS............uueevieeeiiiiiiiieiee e 8-13
Figure 8-5: Mid-Population Scenario (RR = 0.5 du/acre) Supply/Demand Comparison -
No Private Water Company AllOCALIONS..........cooiuiiiiiiiiiee it 8-14
Figure 8-6: Mid-Population Scenario (RR = 1.0 du/acre) Supply/Demand Comparison -
With Private Water Company AlIOCAtIONS ........c.cooiiiiiiiiiiiieieeieee e 8-15
Figure 8-7: Mid-Population Scenario (RR = 0.5 du/acre) Supply/Demand Comparison -
With Private Water Company AlIOCAtIONS ........cooooiiiiiiiiiiiiiieeieeee e 8-16
Appendices
A.  Water Resource Demand Module
B. High Level Recharge Technology Cost Evaluation
C. Reclaimed Water Program Alternatives
D. Reclaimed Water Alternative Cost Opinions
E. Water Resource Model
City of Surprise, Arizona
I‘lrgggfggezd Water Master Plan: Water Resources SURPRISE Vv




A. Water Resource Demand Module

The Water Resources Demand Module was created to allow the City to dynamically
simulate its existing and future water resource needs derived from GIS-based data and
land use-based demand factors entered by the user. This section provides an overview of
the Demand Module, the methodology that was used to create it, the demand factors that
were used, and the steps that were taken to calibrate it.

A.1l. General Overview

The objective of the Demand Module is to provide water (indoor, outdoor, and
landscape) and wastewater flow projections in a format compatible with City water,
wastewater, and reclaimed water infrastructure models. Historically, integrated water
master planning relied on Microsoft Excel-based spreadsheets to calculate water resource
needs, and existing/future demands were manually entered into water system models. By
utilizing the City’s GIS-based data in an interactive database setting, future water
resource needs can be calculated quickly and easily and exported into water system
models. In addition, the Demand Module allows users the opportunity to change
demands, development characteristics, or demand factors that can then be used to
dynamically recalculate water resource needs. For example, if the City accepts a
proposal for a large development in SPA 6, the City can quickly update the Demand
Module to determine the development’s effect on water resource needs. Similarly, if
historical data suggest that average water use in high density residential areas has
decreased, the City can adjust the demand factor and rerun the Demand Module to obtain
revised water resource needs.

Potable water, potential reclaimed water, and wastewater flow demand factors were
incorporated into the Demand Module and applied to each polygon in a “demand map.”
The Demand Map was created in order to spatially allocate demands across the City’s
planning area and allow the City to adjust demands within its planning area. By
intersecting multiple shapefiles, the Demand Map allows the City to adjust these
demands by polygon attributes such as land use type, water service provider, sewer
service provider, SPA, and development name. MAG population projections and the
City’s Scenic Integrity Guidelines (May 2008) were also included to refine projections
over time and approximate landscape demands for parks and golf courses and other
landscape area demands. By maintaining each polygon’s attributes as the Demand Map
is incorporated into the Demand Module, polygon attributes such as the density (du/acre),
percent landscape, and type of landscape can be changed individually or on a system-
wide basis.
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Appendix A
Water Resource Demand Module

A.2. Demand Map

The Demand Map, created from a combination of 10 shapefiles (Table A-1), was the
basis for all water, wastewater, reclaimed water demand projections. Prior to intersecting
the shapefiles, each shapefile was clipped using the City’s municipal planning area as a
reference, and common boundaries were aligned to minimize the creation of small,
unnecessary polygons. Data from the shapefiles were also used to estimate residential
densities, landscape characteristics, and a development timeline. After the shapefiles
were intersected, unused data fields were deleted. This section describes the
methodology that was used to create the Demand Map.

Table A-A-1.
Shapefiles Intersected in the Composite Map
Shapefile Source Description

planning_area City of Surprise | Municipal Planning Area

spa City of Surprise | Special Planning Areas

water_mpa City of Surprise | Water Service Providers

sewer_mpa City of Surprise | Sewer Service Providers

landuse_2008 City of Surprise | Updated Land Use Plan (January 2008)

parcels City of Surprise | Parcels and Property Use Codes

landscape City of Surprise | Percent and Type of Landscaping

developments City of Surprise | Existing and Planned (1-3 years) Developments

TAZ_2007 MAG MAG Traffic Analysis Zone (TAZ) 2005, 2010, 2020,
and 2030 Population Projections

PLSS City of Surprise | Public Land Survey System One-Mile Grid Section

A.2.1.

Residential Densities

“Lot_count” and “area” fields found in the developments shapefile were used to
determine the residential densities (du/acre) for each existing and planned development
(Table A-2). In the event that a development’s number of dwelling units was not
indicated, “property_use” codes and count information from the parcels shapefile were
used to estimate residential densities. Codes starting with “01**” (Single Family
Residential) were classified as a dwelling unit. The few multiple family dwelling unit
codes (“03**”) were not included in the dwelling unit count because there were not
sufficient data in the parcels shapefile to ascertain the number of dwelling units
contained within an apartment or condo complex. For all other residential areas where
the du/acre were unknown, the residential density was left blank. Default values used
when the residential densities were unknown are described in Section 5 of the Integrated
Water Master Plan: Water Resources Report.
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Appendix A
Water Resource Demand Module

Table A-A-2.
Residential Development Housing Densities
Development Density Development Density Development Density
(du/acre) (du/acre) (du/acre)
Acoma Court 2.0 Greenway Parc 35 Rancho Gabriela 2.9
Ana Mandera 5.9 Greer Ranch 2.8 Rancho Maria 2.6
Arizona Traditions 5.6 Happy Trails Resorts 6.2 Rancho Mercado 3.4
Asante 4.3 Heathers Place 0.7 Rio Caballo 3.0
Asante North 3.8 Hendricks Estates 0.2 Rio Rancho 4.3
Ashton Ranch 3.8 Hill View Estates 0.2 Roseview 4.2
Austin Ranch 3.7 Hollow Way Estates 0.1 Royal Ranch 3.7
Austin Ranch I 3.7 Jarvis Estates 0.1 Sarah Ann Ranch 3.0
Baergs Place 0.2 JOMAX RANCHES 0.8 Sierra Montana 3.4
Baldwin Estates 0.4 JOMAX RANCHES 2 1.0 Sierra Norte 24
Bear Estates 0.1 Kamaoles Retreat 0.4 Sierra Verde 4.0
Bell Pointe 1 5.5 Kenly Farms 1.0 Soleada 2.6
Bell Pointe 2 6.1 Kingswood Parke 4.6 Sonoran Trails 5.4
Bell West Ranch 35 Lake Pleasant 5000 2.0 Stonebrook 3.9
BNSF Commercial 0.0 Legacy Parc 4.0 Sun City Grand 3.0
Breckners Place 3.0 Legacy Village 1.8 Sun Village 6.6
Broadstone Ranch 3.0 Litchfield Manor 3.2 Sunhaven Ranch 3.8
Buena Vista Ranch 3.1 Litchfields 4.5 Sunrise Ranch 3.1
Cactus End 3.0 Marisol Ranch 3.2 Surprise Farms 4.9
Cactus Town 3.0 Marley Park 3.7 Surprise Foothills 2.8
Canyon Ridge West 4.3 Martin Acres 0.6 Surprise Foothills 3.1
Subdivision East
Cielo Crossing 2.7 Maxs Corner 0.9 Surprise Ranch 35
Ciminski Estates 3.0 Mequite Mountain 1.6 Sycamore Farms 3.4
Ranch
Clemit 3.0 Mesquite Mountain 2.4 Tash 3.0
Ranch Phase
Cotton Gin 2.6 Mountain Gate 11 The Orchards 21
Countryside 4.1 Mountain Vista Ranch 4.5 Tierra Rico 23
Coyote Lakes 2.3 Nelson Acres 0.4 Tierra Verde 2.8
Custer Estates 3.6 Northwest Ranch 3.3 Trail of Light 0.4
Desert Moon 2.7 Original Town Site 2.0 Trail of Light 0.4
Estates Phase Il
Desert Oasis 4.0 oTT 0.4 Veramonte 2.2
Desert Vista Estates 0.2 Parke Row 4.3 Vistas Montanas 25
Esmeier Estates 0.3 Patsys Place 0.2 Waddell Ranches 0.8
Foothills 40 11 Patton Place Estates 14 Walden Ranch 3.0
Fox Hill Run 4.8 Peak View Estates 0.3 West Point Town 3.6
Center
Fox Trail 2.9 Pensris Place 0.4 Yoder Estates 0.2
Grand Oasis 5.0 Pinnacle Peak Country 15 Zenijero Trails 3.1
Estates
Grand Vista 31 Prasada 21
ﬁ\lttgg?;tsetélrw:teérAh;:;Z{]e? Plan: Water Resources 5 it A-3
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Appendix A
Water Resource Demand Module

A.2.2. Landscape Characterization

Using the City’s Scenic Integrity Guidelines as a starting point, the City’s Planning
Department estimated the “Percent Landscape” (percent of a development’s area that is
landscaped), “Turf Landscape Percentage” (percent of the landscape indicative of high
water use), “Xeriscape Landscape Percentage” (percent of the landscape indicative of low
water use), and “Desert Landscape Percentage” (percent of the landscape with no water
use) for the landscape use codes shown in Table A-3. These estimations were based on
knowledge of previous developments’ landscaping and developer landscape guidelines.
After estimating the values for each landscape use code, the City projected these codes
onto a map that was transferred into the Demand Module.

Table A-A-3.
Landscape Use Codes
Percent Turf Xeriscape Desert

Landscape Use Code Landscape Landscape | Landscape | Landscape

Percentage | Percentage | Percentage
South Valley Plain 13 41 12 a7
Mid Valley Plain 16 20 40 40
Luke Valley Plain 10 3 46 51
West Valley Plain 14 22 33 45
Bajada 23 10 37 53
Sonoran Uplands 78 1 8 91
River Wash Corridor 78 1 8 91
Sonoran Mountain 100 0 0 100

A.2.3. Development Timeline

The City indicated that, for purposes of planning, build-out would occur around 2060.
With an estimated 2.2 residents per dwelling unit, the expected population at build-out
was anticipated to be around one million people. Population projections obtained from
MAG were used as a surrogate to determine the percent developed of each polygon with
respect to time. Using 2004 TAZ projections, the build-out population for each polygon
was calculated by multiplying the build-out dwelling units by 2.2 residents per dwelling
unit. Then, using the TAZ 2007 shapefile, “TOTPOP05”, “TOTPOP20”, and
“TOTPOP30” were divided by the build-out population to determine the percent
developed for each polygon. In the event that the 2004 TAZ projections did not include
areas in the City’s current MPA, the rate of development was determined from polygons
adjacent to the unknown polygon. For polygons where the “TOTPOP30” exceeded the
build-out population, the percent developed was assumed to be 100 percent for both
periods.
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Appendix A
Water Resource Demand Module

A.2.4. Shapefile Intersection

Unused fields from TAZ_2007, developments, and other shapefiles described in Table A-
1 were deleted, and the shapefiles were intersected to create the Demand Map, consisting
of 2,455 unique polygons (Figure A-1). Large polygons in SPAs 4, 5, and 6, where no
development has occurred, were intersected with the PLSS shapefile to form smaller
polygons, giving the City the ability to change attributes on a smaller level as new
developments are planned and erected.

A.3. Demand Factors

Demand factors used in the Demand Module were developed according to the following
general process and are summarized in Table A-4.

B In order to project demands for drinking water and reclaimed water separately, the
water billed through irrigation meters (30 percent) was subtracted from the calculated
demand factors described in Section 5 to determine non-irrigation (indoor and
outdoor) demand factors for residential and commercial land uses.

B The calculated water demand factors for non-irrigation residential uses were
compared to demand factors obtained from surrounding areas and from City
guidelines. The calculated City residential demand factors did not follow the
expected pattern of lower demand factors in higher density residential uses.
However, because there was only 2 years of billing data available and because high
growth in the service area makes determining the number of dwelling units each year
challenging, engineering judgment was used to assign demand factors for residential
areas:

B One demand factor was calculated for all residential land use categories with less
than 5 du/acre, and a second factor was calculated for categories with more than 5
du/acre. The factor for less than 5 du/acre was based on the City’s billing data for
Low Density Residential, and the factor for greater than 5 du/acre was based on
the City’s billing data for Medium Density Residential.

®  When considering all water meters in all residential land use categories, 30
percent of the billed water was for irrigation meters. This percentage was applied
to the “total” demand factors, resulting in the non-irrigation factors shown in
Table A-4.

The City indicated that the Mixed-Use Gateway areas will be densely populated areas
with large commercial and employment areas. For the purposes of the Integrated
Water Master Plan, the Mixed-Use Gateway demand factor was estimated assuming
a build-out residential density of 8 du/acre and the remaining area composed of
commercial/employment. Based on the anticipated number of dwelling units in
Sycamore Farms and Cielo Crossing (both located completely within Mixed-Use
Gateway), 60 percent of the remaining area commercial (2,000 gpad), and 40 percent
of the remaining area employment (1,000 gpad), the calculated demand factor for
Mixed-Use Gateway was 2,200 gpad.

City of Surprise, Arizona .
Integrated Water Master Plan: Water Resources R T
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Appendix A
Water Resource Demand Module

Table A-4.
Demand Module Demand Factors
Non-Irrigation Water Wastewater Reclaimed
Land Use Category Units Water
Indoor Outdoor Total Flow Production

Residential
Rural Residential gpd/du 210 110 320 210 190
(0-1 du/acre)
Suburban Residential gpd/du 210 110 320 210 190
(1-3 du/acre)
Low Density Residential gpd/du 210 110 320 210 190
(3-5 du/acre)
Medium Density gpd/du 190 100 290 190 170
Residential (5-8 du/acre)
Medium/High Density gpd/du 190 100 290 190 170
Residential (8-15 du/acre)
High Density Residential gpd/du 190 100 290 190 170
(15-21 du/acre)
Commercial/Other
Airport Preservation gpd/acre 390 210 600 390 350
(0-2 du/acre)
Surprise Center gpd/acre 1,300 700 2,000 1,300 1,200
Original Townsite gpd/acre 800 400 1,200 800 720
Commercial gpd/acre 1,300 700 2,000 1,300 1,200
Employment gpd/acre 650 350 1,000 650 590
Mixed Use Gateway gpd/acre 1,200 1,000 2,200 1,200 1,080
Agriculture gpd/acre 2,600 1,400 4,000 2,600 2,340
Landfill gpd/acre 325 175 500 325 290
Military gpd/acre 650 350 1,000 650 590
Open Space gpd/acre 0 0 0 0 0
Public Facilities gpd/acre 650 350 1,000 650 590
Proving Grounds gpd/acre 325 175 500 325 290
Landscape
Turf gpd/acre 0 4,000 4,000 0 0
Xeriscape gpd/acre 0 1,300 1,300 0 0
Desert gpd/acre 0 0 0 0 0

City of Surprise, Arizona

Integrated Water Master Plan: Water Resources P it A-7
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Appendix A
Water Resource Demand Module

M Using the City’s 2008 aerial images, the demand for the Original Townsite land use
category assumed water demand for 450 homes and 320 acres (50 percent) of
commercial development. The calculated demand factor for Original Townsite was
1,200 gpad.

B For land use categories where demands were unique to the City (Surprise Center,
Landfill, Military, Proving Grounds, and Airport Preservation), engineering judgment
was used to estimate these values based on values from similar land use categories
(i.e. Commercial, Employment, and Mixed Use Gateway).

M Indoor uses were assumed to be 65 percent of the non-irrigation demand; the
remaining 35 percent was assigned to outdoor demand, which refers to the irrigation
of the individual properties (e.g., front and back yard irrigation).

W Wastewater flow was assumed to be 100 percent of the interior demand,; i.e., nearly
all water used within the home or business returns to the sewer system.

B For large landscaped areas, the ADWR TMP factors for turf and xeriscape were used.
By definition, the City’s “Open Space” land use category classifies open space as
areas with natural vegetation. As such, the Open Space demand factor was assumed
to be zero gpad.

A.4. Demand Module Methodology

The Map created from the intersection of City shapefiles was integrated with water
demand factors and other user input tables to create the Demand Module. Because the
Demand Module is entirely GIS-based, standard GIS functions can be used to change a
polygon’s field attributes and recalculate water resource needs. In order to make the
Demand Module more user-friendly, a user interface was created to allow users to
quickly and efficiently update field attributes and recalculate water resource needs.
Overviews of the Demand Module’s user input tables, calculation equations, and user
interface are described below.

A.4.1. User Input Tables

In addition to the Demand Map, three user input tables were incorporated into the
Demand Module to assist with the demand calculations and to provide default demand
factors and landscape use codes for areas where no information could be obtained.
Within the Demand Module, the user has the ability to change indoor and outdoor water
demand factors for each land use category as well as turf and xeriscape landscaping
demand factors for the City’s planning area (Figures A-2 and A-3). Used for planning
purposes, these values were applied to all polygons in the map and served as the basis for
water resource calculations. Because non-residential demands can vary widely, the
Demand Module allows users to change an individual non-residential land use polygon’s
demand factor. Landscape and residential demand factors cannot be changed at an
individual polygon level.
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Appendix A
Water Resource Demand Module

Because City residential land use category definitions allow for a range of du/acre within
a specific land use category, the Demand Module allows the user to modify the default
du/acre value that is used in calculating residential demands (Figure A-2). In order to
prevent the user from entering a value outside the range defined by the land use category,
the minimum and maximum values are also given.
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