






 

 1 Master Water Report  
for Development Unit 3 South 

at Eastmark 
WP# 113697.08 

1.0 INTRODUCTION 
 

1.1 General Background and Project Location 

The proposed Development Unit 3 South (Site) is anticipated to be an approximate 92.3-

acre Development Unit (DU) within the 3,151-acre Eastmark master planned community 

(formerly known as Mesa Proving Grounds), in Mesa, Arizona.  It is a Planned 

Community District (PCD) which is a mixed-use development that will include single-

family residential, multi-family residential, commercial uses, various community uses, 

and open space. 

 

This Master Water Report has been prepared in accordance with Wood, Patel & 

Associates, Inc.’s (Wood/Patel’s) understanding of the City’s technical requirements for 

water distribution systems as applicable for the Eastmark. 

 

The Site is located within Sections 26 and 27 of Township 1 South, Range 7 East of the 

Gila and Salt River Meridian.  The Site is bounded by Ray Road and the Powerline 

Floodway to the north, the Eastmark boundary and Pacific Proving Grounds on the south 

and west, and future Inspirian Parkway on the east (refer to the attached Plate 1 – Vicinity 

Map). 

 

1.2 Scope of Master Water Report 

This Master Water Report for Development Unit 3 South at Eastmark presents water 

design flows, pipe sizes, and backbone waterline locations, as required to provide water 

service to the Site.  This update reflects the City of Mesa Water Master Plan modeled 

waterline sizes in this area of the Desert Wells system. Report results indicate pressures 

and flows which are adequate to serve DU-3S. 

 

The purpose of this report is to provide a water analysis reflecting the developed 

condition of DU-3S, based on the land uses provided by DMB Mesa Proving Grounds, 

LLC and to identify the water infrastructure required to serve the Site, while meeting the 

requirements of the City’s Engineering and Design Standards. Updates to the DU-3S 

Master Water Report may be required if significant changes are made to the land uses 

and assumptions utilized to prepare this report.  Additionally, design criteria may change 

based on actual water demands to calculate draws on the system in the future. 
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1.3 Water Master Report for Eastmark 

The Master Water Report Update for Eastmark, by Wood, Patel & Associates, Inc. dated 

February 4, 2013 was approved by the City of Mesa.  The approved report set the design 

criteria required within Eastmark.  The Master Water Report Update for Eastmark, by 

Wood, Patel and Associates, Inc. updated August 9, 2013, was submitted to the City of 

Mesa for review and re-approval to incorporate development changes within DU-8 and 

DU-9.  Additionally, the Master Water Report Update for Eastmark, by Wood, Patel and 

Associates, Inc. updated November 26, 2013, is being submitted with this report to the 

City of Mesa for review and re-approval to incorporate development changes within DU-

3S.  The updated master report includes the revised information utilized as the basis for 

this report.  

 

1.4 Full Build-Out Condition 

The design criteria utilized to calculate water flows and to determine required pipe sizes 

for the Site are based on projected full build-out conditions for DU -3S.  For a detailed 

breakdown of DU-3S modeled land use, please refer to the following: 

 Table 2 – DU-3S Modeled Land Use 

 Table 3 – DU-3S Water Demand Design Flows 

 Plate 2 – DU 3 South Master Water Exhibit 

 

1.5 Basis of Design Reports for Specific Individual Developments 

As development progresses within the Site, Basis of Design (BOD) reports are required 

for specific individual developments to ensure compliance with the Master Report and  

this Development Unit Master Report, and to identify significant variations in land use, 

water demands, and the water infrastructure needed to serve the parcel.  The Site will be 

developed in phases, and the infrastructure needed to support a phased development will 

be determined at the time of platting. 
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2.0 EXISTING CONDITIONS 
 

2.1 Topographic Conditions 
The Site consists of multiple automotive test tracks and undisturbed desert which will 
surround the Site to the south, west, and east.  Along the eastern boundary, development 
plans for DU 8 are within the design phase and may be constructed prior to the Site.  To 
the north, the site is bound by the Powerline Floodway and Ray Road.  The land 
generally slopes in a southwesterly direction, at approximately 0.5 to 1 percent.  The peak 
elevation within the Site is approximately 1,420 feet above mean sea level (MSL), 
located near the intersection of Inspirian Parkway and Ray Road.  The lowest elevation 
within the Site is approximately 1,392 feet MSL, located at the northwest tip of DU-3S.  
Refer to Plate 1 – Vicinity Map for roadway alignments. 

 
2.2 Existing Pressure Zones and Hydraulic Grade Lines 

The Site is located within the Desert Wells water pressure zone, defined by the City of 
Mesa as follows: 

Desert Wells Pressure Zone: 
 Ground elevation range = 1,370 to 1,520 feet 
 Static hydraulic grade line (HGL) = 1,634 feet. 

 

2.3 Existing Offsite Water Infrastructure 
Relevant existing water infrastructure adjacent to the Site includes the following within 
the Desert Wells Pressure Zone:  
 16-inch waterline extending south along Ellsworth Road, from Elliot Road to Pecos 

Road. 
 16-inch waterline extending east along Elliot Road, from Ellsworth Road to Signal 

Butte Road. 
 16-inch waterline extending south along Signal Butte Road, from Elliot Road to Ray 

Road.  
 16-inch waterline extending east along Ray Road, from Ellsworth Road to Signal 

Butte Road. 
 

2.4 Existing Onsite Water Infrastructure 
It is Wood/Patel’s understanding there are no existing onsite waterlines within DU-3S.  If 
waterlines are discovered, they will be removed by the developer, where applicable, with 
construction of DU-3S. 
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3.0 DESIGN CRITERIA AND PROJECTED WATER DEMANDS 
 

3.1 Design Criteria 
Water demand and pipe-sizing criteria utilized in this DU 3 South Master Water Report 
are based on Wood/Patel’s understanding of the following: 

 The Master Water Report for Eastmark, 
 Design Criteria listed in the 2012 City of Mesa Engineering Design Standards, 
 Regionally accepted design standards. 

 
Table 1 – Water System Design Criteria represents Unit Daily Water Demand design 
criteria for each land use category.  The Development Unit Daily Water Demand was 
used to estimate demands at each node in the hydraulic model to determine flow rates, 
velocities, and pipe sizing.   
 

3.2 Water Demand Design Flows 
Water demand flows under full build-out conditions are calculated using the design 
criteria listed in Section 3.1.  For detailed calculations, see Table 3 – DU-3S Water 
Demand Design Flows.  Design flows are summarized below and include the 
development unit adjustments. 

 Average-Day 
Demand 

MGD (gpm) 

Peak-Day 
Demand 

MGD (gpm) 

Peak-Hour 
Demand 

MGD (gpm) 
DU-3S 0.124 (86) 0.248 (172) 0.373 (259) 
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4.0 HYDRAULIC MODEL 

Bentley WaterCAD Version 8i, a potable water transmission and distribution system numerical 

modeling program, was utilized to analyze the proposed potable water system.  A hydraulic grade 

line (HGL) of 1,634 feet was used to simulate the water supply pressure for the Desert Wells 

pressure zone.  Water demands and peaking factors utilized are based on information listed in 

Section 3.0.  Pipes are sized to accommodate modeled conditions of flow.   

 

4.1 Modeled Scenarios  

The following primary modeling scenarios were selected to demonstrate compliance with 

City of Mesa requirements, and analyze the proposed water system:  

 Average-Daily Demand  

 Peak-Daily Demand  

 Peak-Hour Demand  

 Peak-Daily Demand Plus Fire Flow 

 Fire Flow Analyses  

 

The hydraulic model utilizes the Hazen-Williams equation to calculate head losses 

throughout the system during the modeled scenarios.  Refer to Table 1 for additional 

information regarding hydraulic modeling parameters. 

 

4.2 Hydraulic Modeling Criteria  

Estimations were made regarding offsite water infrastructure for the purpose of modeling 

DU-3S to full build-out design conditions.   

 The DU 7 water infrastructure has been constructed and is operational.   

 The proposed infrastructure requires several connections to existing offsite 

waterlines.   

o The first location is in Ray Road, at the northwest tip of DU-3S, east of 

Ellsworth Road, connecting to the existing 16-inch waterline.   

o The second location is at the intersection of Inspirian Road and Ray 

Road. At this location, a proposed 16-inch waterline will connect to the 

existing 16-inch waterline in Ray Road and extend south to an 

anticipated site entrance.   

Refer to Plate 2 for detailed information regarding existing and proposed offsite water 

infrastructure.  With multiple connections to existing waterlines, the system has 
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redundancy allowing the water system to function in compliance with City of Mesa 

standards and specifications.  Additional connections to existing waterlines may be 

required to provide looped systems if construction is phased. 

  

4.3 Hydraulic Modeling Results 

The hydraulic modeling results indicate the onsite system in DU-3S is capable of 

delivering average daily and peak hour demands within the following onsite pressure 

ranges:  

 

DU-3S Full Build-Out Pressure (psi) 

Hydraulic Model 
Scenario 

 Low Node High Node  

Average Daily Demand  94   J-DU3S-070 101 J-DU3S-040  
Peak Hour Demand  91   J-DU3S-070 99 J-DU3S-040  

 

As shown in the above table, the proposed water distribution infrastructure will serve 

DU-3S.  Fire flow results from the model indicate available mainline fire flows exceed 

3,400 gpm at individual modeling nodes during peak daily demand, while maintaining 

residual pressures greater than 20 psi throughout the Site at full build-out conditions.  

Detailed hydraulic modeling results, calculations, and exhibits are provided in the 

attached appendices and plates.  Modeled outflow from each water source is shown 

below: 
 

Flow from South C.A.P. Desert Wells Pump Station: 
Average Day Demand: 1,291 gpm  
Peak Day Demand: 2,581 gpm  
Peak Hour Demand: 3,872 gpm  
 

Flow from City of Mesa Water System, North of Elliot Road: 
Average Day Demand: 170 gpm  
Peak Day Demand: 341 gpm  
Peak Hour Demand: 511 gpm  
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5.0 GENERAL PLAN FOR ONSITE WATER DISTRIBUTION 
 

5.1 Piping Layout 

The planned water distribution system for the Site consists of looped public waterlines 

ranging in diameter from 8 inches (onsite) up to 30 inches (offsite), using pipe materials 

per City of Mesa standards.  Main waterlines have been located within designated public 

rights-of-way.  In accordance with City of Mesa standards, 12-inch and 16-inch 

waterlines are generally located near ½-mile and 1-mile street alignments, or are upsized 

as needed to meet design constraints (refer to Plate 2 – DU 3 South Master Water 

Exhibit).  As noted on the exhibit, some offsite waterlines require upsizing to meet 

regional City of Mesa water demands. 

 

5.2 Water Sources 
According to the 2010 City of Mesa Water Master Plan Update, two primary sources of 

water will supply Eastmark.  These sources are surface water supplied from the CAP 

canal, and groundwater from proposed well sites. 

 

5.2.1 Surface Water 
The first phase of the South CAP Water Treatment Plant, consisting of the first 

reservoir and the first section of the booster pump station, is currently being 

constructed to provide storage and assist in meeting peak demands in the Desert 

Wells Zone.  A portion of the facility will serve Eastmark in the interim until 

such time as the City deems it necessary to construct the CAP raw water 

conveyance system from the CAP canal and the water treatment portion of the 

plant.  

  

According to the 2010 City of Mesa Water Master Plan Update, the CAP water 

supply system typically provides a constant supply of surface water, although 

outages are possible as a result of failures and for periodic maintenance.  CAP 

has indicated that short dry-ups (ranging from one week to one month in 

duration) may be required every two to three years, on average, for maintenance 

purposes.  According to the 2010 City of Mesa Water Master Plan Update, the 

South CAP water facilities will be supplied by groundwater production wells 

during CAP dry-ups to provide adequate storage and pumping to the Desert 

Wells Pressure Zone and other pressure zones. 
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5.2.2 Groundwater Wells 

Conceptual locations of the future groundwater wells are shown on Plate 2.  Well 

locations are conceptual in nature and will be coordinated with the City of Mesa 

during the construction plan design and preparation.  Well collection lines will be 

required extending from each well site to supply the South CAP water facilities.  

It is Wood/Patel’s understanding the well sites and well collector mains will be 

phased with development and will be owned, operated, and maintained by the 

City of Mesa.  

 

5.3 Water Pressure to Multi-Story Buildings 

Based on full build-out hydraulic modeling results, peak-hour residual pressures within 

the Site are at or above 90 pounds per square inch (psi).  Private individual booster 

pumps may be required to serve multi-story buildings, and should be evaluated on an 

individual basis. 
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6.0 CONCLUSIONS 

The Master Water Report for Development Unit 3 South at Eastmark meets accepted standards 

and requirements, and will serve, in conjunction with the Master Water Report for Eastmark, as a 

guide for construction documents associated with the planned potable water systems of DU-3S.  

No critical issues were identified that would preclude the anticipated development as presented in 

this Master Water Report.   The following are critical conclusions: 

 

1. The Site is located within the existing Desert Wells water pressure zone currently served by 

the City of Mesa. 

 

2. For the purpose of this Master Water Report, the full build-out conditions for DU-3S have 

been evaluated for the design of the water distribution system.   

 

3. The approximate average daily water demand for DU-3S is 0.124 million gallons per day 

(MGD) at full build-out conditions, per Section 3.2 of this report. 

 

4. A hydraulic model was utilized to analyze the proposed potable water system and size pipes 

for the water distribution system.  Modeling results indicate minimum residual pressures are 

met, and head loss and velocities within the planned waterlines meet the design criteria 

presented herein. 

 

5. The planned onsite water distribution system for DU-3S consists of looped 8-inch public 

waterlines. 

 

6. Modeling results indicated the proposed waterline layout would adequately serve DU-3S. 

 

7. The proposed water distribution system and resulting hydraulic modeling output anticipates 

City of Mesa water production facilities and booster pump station facilities will be brought 

into service as necessary. 

 

8. This Master Water Report Update for Development Unit 3 South at Eastmark demonstrates 

the sufficiency of the proposed water distribution system to serve the Site in accordance with 

City of Mesa Water Standards and the Master Water Report for Eastmark. 
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PLATE 2 − DU 3 SOUTH MASTER WATER EXHIBIT

MESA, ARIZONA
EASTMARK
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