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INTRODUCTION

SITE LOCATION

This Final Water Basis of Design Report (WaterBOD) has been prepared for the proposed Rosewood 10
single family development located northeast of Ranch Gate Road and 130th Street in Scottsdale, Arizona
(development). Rosewood 10 is part of the StoryRock Master Planned Community, a development
consisting of 462-acres of single family residential construction. The development is bound to the North
by Storyrock 1A – Section A, to the East by Storyrock 1A – Section B, the South by Ranch Gate Road, and
to the West by 130th Street. The development is located within Section 1 of Township 4 North, Range 5
East of the Gila and Salt River Base and Meridian, Maricopa County, Arizona. Refer to Figure 1 for the
Vicinity Map.

PROJECT SIZE AND TYPE

The development is a proposed 10-unit single family residential subdivision. The proposed buildings are
one-story units. The development is approximately 9.02 acres. The site is currently zoned as R1-18 ESL
PCD.

PURPOSE AND OBJECTIVES

This report presents the basis of design criteria that will be used for engineering design of the proposed
development. Upon further analysis, the following shall be completed for the water service plan for the
proposed site.

· Demonstrate compliance with the City’s Design Standards & Polices Manual (DSPM).
· Confirm the preliminary water system layout for the proposed development.
· Determination of the water demand generated by the development.
· Modeling and Analysis of the proposed water system, including Fire service.
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DISTRIBUTION SYSTEM DESCRIPTION

EXISTING DISTRIBUTION SYSTEM

The existing site is undeveloped natural desert.  The site slopes to the east and across the site.  Existing
grade elevations on the site range from approximately 2611-2580. A Conceptual Water Master Plan was
approved October 2014 with the project Zoning Case (13-ZN-2014) and amended October 2016.

An existing zone 13 booster pump station (PS 145) is located at Alameda Road and the 122nd Street
alignment, southwest of the site, in Sereno Canyon. The booster pump is proposed to serve the area. PS
145 is comprised of three 500 gpm pumps and a 1750 gpm fire flow booster pump, connected to a
12,000-gallon tank. One of the pumps is required to be kept as a redundant pump. Additionally, there is
space for a 4th domestic pump.

An existing 8-inch DIP waterline is located in 130th Street west of the site. This line connects to an
existing 8-inch DIP waterline at Ranch Gate Road and continues west to connect to an existing 12-inch
DIP waterline at 128th Street. The line in 128th Street extends south and connects to an existing 12-inch
DIP waterline in Alameda Road and the booster pump station. Refer to the Figure 2: Water Layout for
the proposed layout.

PROPOSED DISTRIBUTION SYSTEM

The proposed development consists of 10 single family residential units. This Development will be
served by an 8-inch DIP water line within 40’ roadway tract and water sewer facilities easement that will
provide potable water and fire protection. Phase 1A, including Rosewood 10, will operate entirely in
pressure zone 12.
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BASIS OF DESIGN

DESIGN CRITERIA

The design criteria for the development is based on the City of Scottsdale Design Standards and Policies
Manual (DS&PM). Average daily demands for the proposed use and peaking factors were used to
determine the proposed peak flows generated on site. See Table 1 below for a summary of the design
criteria used.

Table 1. Water Design Criteria

WATER DESIGN CRITERIA
Water Demands

Land Use
Average Daily Flow

(gpm)
Prop. Development (<2 DU/ac Residential) 0.69 per unit

Water Design Criteria
Peaking Factors

Maximum Day 2.0
Peak Hour 3.5

Fire Flow
Single Family Residential*
(Max Building Size: 6,2000 sq-ft) 1,000 GPM

Pressure Requirements
Residual @ Highest Finished Floor Elevation 50-120 PSI
Fire Flow @ Hydrant Tee or Riser 30 PSI

The proposed development generates a peak demand of approximately 24.5 gpm. See Table 2 below for
a summary of the existing and proposed flows generated on site.

Table 2. Water Demand Calculations

Water Demand Calculations

Use
Units/
Rooms

(#)

Unit
Demand (gpm)

Average Daily
Demand (gpm)

Max Day
Demand (gpd)

Peak Hour
Demand (gpm)

Rosewood 10 10 0.69 7 14 24.5

WATER SYSTEM ANALYSIS

The WaterCAD v8i water system modeling software distributed by Haestad Methods, Inc. was used to
model the proposed water network. A fire hydrant flow test was performed to determine the residual
and static pressures of the existing network. The test was performed at the Northeast corner of



7 Rosewood 10 │Final WaterBOD
September 2022 │ 191988002

Alameda Rd and 128th St.  Refer to Appendix A – Fire Hydrant Flow Test Results. Pump information was
provided for the existing Sereno Canyon booster pump station. This allows a schematic representation
of the pump station, complete with the reservoir tank and the 4 existing pumps, to be included within
the model. Refer to Appendix B for the PS-145 pump curves.

The proposed water distribution system is modeled under four design scenarios. Average Day, Max Day,
Peak Hour, and Max Day plus Fire Flow. Domestic demands based on the calculated demands from
Table 2 were placed on the corresponding WaterCAD design Nodes. See Table 3 below for WaterCAD
Junction Demands.

Table 3. WaterCAD Node Summary

WaterCAD
Node

Existing/Proposed
Ground Elevation

WaterCAD
Elevation Units

Average
Day

Demand
(gpm)

Max Day
Demand

(gpm)

Peak
Hour

Demand
(gpm)

Fire Flow
Demand

(gpm)

J-1 2,601 2,601 6 4 8 14 1,000
J-2 2,607 2,607 4 3 6 11 1,000
J-3 2,603 2,603 0 0 0 0 1,000
J-4 2,646 2,646 0 0 0 0 1,000
J-5 2,700 2,700 0 0 0 0 1,000

J-11 2,725 2,725 0 0 0 0 1,000
J-12 2,600 2,600 0 0 0 0 1,000
J-13 2,725 2,725 0 0 0 0 1,000

10 7 14 25

Demands are placed at the highest finished floor of the proposed building. For the Average Day, Max
Day and Peak hour, the minimum residual pressure in the system should be maintained between above
50 PSI at the highest finished floor and below 120 PSI in the system. For the Fire Flow scenario, the
required fire flow is applied to all nodes independently. In the Fire Flow scenario, the minimum residual
pressure in the network should be maintained above 30 PSI at the hydrant tee and 15 psi at the highest
finished floor.

RESULTS

Based on the results of the hydraulic modeling, the proposed water distribution system can provide the
required domestic and fire flow water demands to the project while maintaining required operating
pressures. The 8-inch distribution system with a 12-inch lone located in 128th street provides adequate
flow for both domestic demand scenarios. One pump within booster station PS 145 needs to be active
for Rosewood 10 to satisfy fire flow water demands as a standalone development. The proposed
pressure zone maintains system pressure on-site in an adequate range of 50-120 psi.

On-site water pressure in the three modeled scenarios are approximately 90 PSI at the highest finished
floor and 92 PSI at the lowest finished floor of the proposed development. The available Fire Flow in the
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Max Day is above 1,000 gpm at a residual pressure of 30 PSI at hydrants and 31 PSI at the highest
finished floor. See Appendix C – WaterCAD Output for complete results of the hydraulic models.



Appendix A – Fire Hydrant Flow Test Results



 

Flow Test Summary
Project Name: EJFT 22061 - Shadow Ridge North
Project Address: Rancho Gate Rd & N 128th St, Scottsdale, AZ 85255
Date of Flow Test: 2022-02-15
Time of Flow Test: 7:40 AM
Data Reliable Until: 2022-08-15
Conducted By: Eder Cueva & Steven Saethre (EJ Flow Tests) 602.999.7637
Witnessed By: Jason W. & Chris M. (City of Scottsdale) 480.276.6658
City Forces Contacted: City of Scottsdale (480.276.6658)

Note Four pumps were active during the flow test.

Raw Flow Test Data Data with a 10 % Safety Factor
Static Pressure: 64.0 PSI Static Pressure: 57.6 PSI

Residual Pressure: 52.0 PSI Residual Pressure: 45.6 PSI

Flowing GPM: 1,424 Flowing GPM: 1,424
GPM @ 20 PSI: 2,873 GPM @ 20 PSI: 2,639

Hydrant F1

Pitot Pressure (1): 18 PSI
Coefficient of Discharge (1): 0.9
Hydrant Orifice Diameter (1): 2.5 inches
Pitot Pressure (2): 18 PSI
Coefficient of Discharge (2): 0.9
Hydrant Orifice Diameter (2): 2.5 inches

Static-Residual
Hydrant

Flow Hydrant
Distance Between F1 and R
1261 ft (measured linearly)

Static-Residual Elevation
2662 ft (above sea level)

Flow Hydrant (F1) Elevation
2695 ft (above sea level)

Elevation & distance values are
approximate

EJ Flow Tests, LLC 
21505 North 78th Ave. | Suite 130 | Peoria, Arizona 85382 | (602) 999-7637 | 

John L. Echeverri | NICET Level IV 78493 SME | C-16 FP Contractor ROC 271705 AZ | NFPA CFPS 1915 
www.flowtestsummary.com 

Page 1



 
Flow Test Summary

Static-Residual Hydrant  Flow Hydrant (only hydrant F1 shown for clarity)

 

Approximate Project Site

Water Supply Curve N1.85 Graph

Raw Supply w/ Safety Factor Projected

30
0

60
0

90
0

12
00

15
00

18
00

21
00

24
00

27
00

30
00

33
00

36
00

0
10

20
30

40
50

60
70

80

Flow (GPM)

P
re

ss
ur

e 
(P

S
I)

EJ Flow Tests, LLC 
21505 North 78th Ave. | Suite 130 | Peoria, Arizona 85382 | (602) 999-7637 | 

John L. Echeverri | NICET Level IV 78493 SME | C-16 FP Contractor ROC 271705 AZ | NFPA CFPS 1915 
www.flowtestsummary.com 
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Appendix B – Pump Tables







Appendix C – WaterCAD Output
· Average Day
· Max Day
· Peak Hour
· Max Day + Fire Flow



Active Scenario:  Average Day
FlexTable: Pipe Table

Headloss
Gradient

(ft/ft)

Velocity
(ft/s)

Flow
(gpm)

Hazen-Williams
C

Diameter
(in)

Stop NodeStart NodeLength
(ft)

Label

0.0000.047130.08.0J-3J-41,352P-3
0.0000.047130.08.0J-2J-3289P-2
0.0000.034130.08.0J-1J-2521P-1
0.0000.02-7130.012.0J-11J-53,819P-6
0.0000.007130.024.0J-12R-15P-13
0.0000.027130.012.0PMP-1J-121P-14
0.0000.027130.012.0J-13PMP-11P-15
0.0000.027130.012.0J-11J-1380P-16
(N/A)(N/A)(N/A)130.012.0PMP-5J-121P-17
(N/A)(N/A)(N/A)130.012.0J-13PMP-51P-18
(N/A)(N/A)(N/A)130.012.0PMP-2J-121P-19
(N/A)(N/A)(N/A)130.012.0J-13PMP-21P-20
0.0000.027130.012.0PRV-1J-549P-5
0.0000.027130.012.0J-4PRV-12,583P-4

Page 1 of 176 Watertown Road, Suite 2D  Thomaston, CT
06787  USA  +1-203-755-1666

9/30/2022

WaterCAD
[10.03.05.05]

Bentley Systems, Inc.  Haestad Methods Solution
CenterD10 WaterCAD.wtg



Active Scenario:  Average Day
FlexTable: Junction Table

ZonePressure
(psi)

Hydraulic Grade
(ft)

Demand
(gpm)

Elevation
(ft)

Label

Zone - 12912,811.1042,601.00J-1
Zone - 12882,811.1032,607.00J-2
Zone - 12902,811.1002,603.00J-3
Zone - 12712,811.1102,646.00J-4
Zone - 131152,966.0002,700.00J-5
Zone - 131042,966.0002,725.00J-11
Zone - 13522,720.0002,600.00J-12
Zone - 131042,966.0002,725.00J-13

Page 1 of 176 Watertown Road, Suite 2D  Thomaston, CT
06787  USA  +1-203-755-1666

9/30/2022

WaterCAD
[10.03.05.05]

Bentley Systems, Inc.  Haestad Methods Solution
CenterD10 WaterCAD.wtg



Active Scenario:  Average Day
FlexTable: Pump Table

Pump Head
(ft)

Head (Design)
(ft)

Flow (Total)
(gpm)

Flow
(Design)
(gpm)

Hydraulic
Grade

(Discharge)
(ft)

Hydraulic Grade
(Suction)

(ft)

Elevation
(ft)

Label

246.00245.0075002,966.002,720.002,717.00PMP-1
(N/A)245.00(N/A)1,750(N/A)(N/A)2,717.00PMP-5
(N/A)245.00(N/A)500(N/A)(N/A)2,717.00PMP-2

Page 1 of 176 Watertown Road, Suite 2D  Thomaston, CT
06787  USA  +1-203-755-1666

9/30/2022

WaterCAD
[10.03.05.05]

Bentley Systems, Inc.  Haestad Methods Solution
CenterD10 WaterCAD.wtg



Active Scenario:  Average Day
FlexTable: PRV Table

Headloss
(ft)

Hydraulic
Grade
(To)
(ft)

Hydraulic
Grade (From)

(ft)

Flow
(gpm)

Pressure
Setting
(Initial)
(psi)

Hydraulic
Grade Setting

(Initial)
(ft)

Diameter
(Valve)

(in)

Elevation
(ft)

Label

154.892,811.112,966.007502,811.026.02,695.50PRV-1

Page 1 of 176 Watertown Road, Suite 2D  Thomaston, CT
06787  USA  +1-203-755-1666

9/30/2022

WaterCAD
[10.03.05.05]

Bentley Systems, Inc.  Haestad Methods Solution
CenterD10 WaterCAD.wtg



Active Scenario:  Max Day
FlexTable: Pipe Table

Headloss
Gradient

(ft/ft)

Velocity
(ft/s)

Flow
(gpm)

Hazen-Williams
C

Diameter
(in)

Stop NodeStart NodeLength
(ft)

Label

0.0000.058130.08.0J-1J-2521P-1
0.0000.0914130.08.0J-2J-3289P-2
0.0000.0914130.08.0J-3J-41,352P-3
0.0000.0414130.012.0J-4PRV-12,583P-4
0.0000.0414130.012.0PRV-1J-549P-5
0.0000.04-14130.012.0J-11J-53,819P-6
0.0000.0114130.024.0J-12R-15P-13
0.0000.0414130.012.0PMP-1J-121P-14
0.0000.0414130.012.0J-13PMP-11P-15
0.0000.0414130.012.0J-11J-1380P-16
(N/A)(N/A)(N/A)130.012.0PMP-5J-121P-17
(N/A)(N/A)(N/A)130.012.0J-13PMP-51P-18
(N/A)(N/A)(N/A)130.012.0PMP-2J-121P-19
(N/A)(N/A)(N/A)130.012.0J-13PMP-21P-20

Page 1 of 176 Watertown Road, Suite 2D  Thomaston, CT
06787  USA  +1-203-755-1666

9/30/2022

WaterCAD
[10.03.05.05]

Bentley Systems, Inc.  Haestad Methods Solution
CenterD10 WaterCAD.wtg



Active Scenario:  Max Day
FlexTable: Junction Table

ZonePressure
(psi)

Hydraulic Grade
(ft)

Demand
(gpm)

Elevation
(ft)

Label

Zone - 12912,811.0982,601.00J-1
Zone - 12882,811.0962,607.00J-2
Zone - 12902,811.1002,603.00J-3
Zone - 12712,811.1102,646.00J-4
Zone - 131152,966.0002,700.00J-5
Zone - 131042,966.0002,725.00J-11
Zone - 13522,720.0002,600.00J-12
Zone - 131042,966.0002,725.00J-13

Page 1 of 176 Watertown Road, Suite 2D  Thomaston, CT
06787  USA  +1-203-755-1666

9/30/2022

WaterCAD
[10.03.05.05]

Bentley Systems, Inc.  Haestad Methods Solution
CenterD10 WaterCAD.wtg



Active Scenario:  Max Day
FlexTable: Pump Table

Pump Head
(ft)

Head (Design)
(ft)

Flow (Total)
(gpm)

Flow
(Design)
(gpm)

Hydraulic
Grade

(Discharge)
(ft)

Hydraulic Grade
(Suction)

(ft)

Elevation
(ft)

Label

246.00245.00145002,966.002,720.002,717.00PMP-1
(N/A)245.00(N/A)1,750(N/A)(N/A)2,717.00PMP-5
(N/A)245.00(N/A)500(N/A)(N/A)2,717.00PMP-2

Page 1 of 176 Watertown Road, Suite 2D  Thomaston, CT
06787  USA  +1-203-755-1666

9/30/2022

WaterCAD
[10.03.05.05]

Bentley Systems, Inc.  Haestad Methods Solution
CenterD10 WaterCAD.wtg



Active Scenario:  Max Day
FlexTable: PRV Table

Headloss
(ft)

Hydraulic
Grade
(To)
(ft)

Hydraulic
Grade (From)

(ft)

Flow
(gpm)

Pressure
Setting
(Initial)
(psi)

Hydraulic
Grade Setting

(Initial)
(ft)

Diameter
(Valve)

(in)

Elevation
(ft)

Label

154.892,811.112,966.0014502,811.026.02,695.50PRV-1

Page 1 of 176 Watertown Road, Suite 2D  Thomaston, CT
06787  USA  +1-203-755-1666

9/30/2022

WaterCAD
[10.03.05.05]

Bentley Systems, Inc.  Haestad Methods Solution
CenterD10 WaterCAD.wtg



Active Scenario:  Peak Hour
FlexTable: Pipe Table

Headloss
Gradient

(ft/ft)

Velocity
(ft/s)

Flow
(gpm)

Hazen-Williams
C

Diameter
(in)

Stop NodeStart NodeLength
(ft)

Label

0.0000.0914130.08.0J-1J-2521P-1
0.0000.1625130.08.0J-2J-3289P-2
0.0000.1625130.08.0J-3J-41,352P-3
0.0000.0725130.012.0J-4PRV-12,583P-4
0.0000.0725130.012.0PRV-1J-549P-5
0.0000.07-25130.012.0J-11J-53,819P-6
0.0000.0225130.024.0J-12R-15P-13
0.0000.0725130.012.0PMP-1J-121P-14
0.0000.0725130.012.0J-13PMP-11P-15
0.0000.0725130.012.0J-11J-1380P-16
(N/A)(N/A)(N/A)130.012.0PMP-5J-121P-17
(N/A)(N/A)(N/A)130.012.0J-13PMP-51P-18
(N/A)(N/A)(N/A)130.012.0PMP-2J-121P-19
(N/A)(N/A)(N/A)130.012.0J-13PMP-21P-20

Page 1 of 176 Watertown Road, Suite 2D  Thomaston, CT
06787  USA  +1-203-755-1666

9/30/2022

WaterCAD
[10.03.05.05]

Bentley Systems, Inc.  Haestad Methods Solution
CenterD10 WaterCAD.wtg



Active Scenario:  Peak Hour
FlexTable: Junction Table

ZonePressure
(psi)

Hydraulic Grade
(ft)

Demand
(gpm)

Elevation
(ft)

Label

Zone - 12912,811.07142,601.00J-1
Zone - 12882,811.07112,607.00J-2
Zone - 12902,811.0802,603.00J-3
Zone - 12712,811.1002,646.00J-4
Zone - 131152,965.9902,700.00J-5
Zone - 131042,966.0002,725.00J-11
Zone - 13522,720.0002,600.00J-12
Zone - 131042,966.0002,725.00J-13

Page 1 of 176 Watertown Road, Suite 2D  Thomaston, CT
06787  USA  +1-203-755-1666

9/30/2022

WaterCAD
[10.03.05.05]

Bentley Systems, Inc.  Haestad Methods Solution
CenterD10 WaterCAD.wtg



Active Scenario:  Peak Hour
FlexTable: Pump Table

Pump Head
(ft)

Head (Design)
(ft)

Flow (Total)
(gpm)

Flow
(Design)
(gpm)

Hydraulic
Grade

(Discharge)
(ft)

Hydraulic Grade
(Suction)

(ft)

Elevation
(ft)

Label

246.00245.00255002,966.002,720.002,717.00PMP-1
(N/A)245.00(N/A)1,750(N/A)(N/A)2,717.00PMP-5
(N/A)245.00(N/A)500(N/A)(N/A)2,717.00PMP-2

Page 1 of 176 Watertown Road, Suite 2D  Thomaston, CT
06787  USA  +1-203-755-1666

9/30/2022

WaterCAD
[10.03.05.05]

Bentley Systems, Inc.  Haestad Methods Solution
CenterD10 WaterCAD.wtg



Active Scenario:  Peak Hour
FlexTable: PRV Table

Headloss
(ft)

Hydraulic
Grade
(To)
(ft)

Hydraulic
Grade (From)

(ft)

Flow
(gpm)

Pressure
Setting
(Initial)
(psi)

Hydraulic
Grade Setting

(Initial)
(ft)

Diameter
(Valve)

(in)

Elevation
(ft)

Label

154.882,811.112,965.9925502,811.026.02,695.50PRV-1

Page 1 of 176 Watertown Road, Suite 2D  Thomaston, CT
06787  USA  +1-203-755-1666

9/30/2022

WaterCAD
[10.03.05.05]

Bentley Systems, Inc.  Haestad Methods Solution
CenterD10 WaterCAD.wtg



Active Scenario:  Max Day
Fire Flow Node FlexTable: Fire Flow Report

ZoneJunction w/
Minimum
Pressure
(System)

Pressure
(Calculated

System Lower
Limit)
(psi)

Pressure
(Calculated
Residual)

(psi)

Fire Flow
(Available)

(gpm)

Fire Flow
(Needed)

(gpm)

Elevation
(ft)

Label

Zone - 12J-240301,8161,5002,601.00J-1
Zone - 12J-133302,0101,5002,607.00J-2
Zone - 12J-230322,1881,5002,603.00J-3
Zone - 12J-526302,7851,5002,646.00J-4
Zone - 13J-1146302,7381,5002,700.00J-5
Zone - 13J-1331302,9881,5002,725.00J-11
Zone - 13J-471523,0001,5002,600.00J-12
Zone - 13J-1130302,9981,5002,725.00J-13

Page 1 of 176 Watertown Road, Suite 2D  Thomaston, CT
06787  USA  +1-203-755-1666

9/30/2022

WaterCAD
[10.03.05.05]

Bentley Systems, Inc.  Haestad Methods Solution
CenterD10 WaterCAD.wtg
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