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Refer to Scottsdale typical riser detalil

2) Is PVC acceptable for private water service
line?
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INTRODUCTION

INTENT

The purpose of this water report is to support the water system for the proposed Whataburger restaurant
development located on the northeast corner of Thomas Road and 71% Street in Scottsdale, Arizona. This
report presents the basis of design criteria that will be used for the engineering design of the proposed
development utilizing current water design standards and guidelines set forth by the City of Scottsdale,
Arizona.

PROJECT DESCRIPTION

Whataburger Scottsdale is located within Section 27 of Township 2 North, Range 4 East of the Gila and
Salt River Base and Meridian, Maricopa County, Arizona. The site is bound to the south by Thomas Road
and to the west by 715t Street. Existing commercial developments surround the site. See Appendix A: Site
Location Map

Whataburger Scottsdale is a proposed 1.41-acre commercial development. The existing zoning of the
project is C-3.

DISTRIBUTION SYSTEM DESCRIPTION

EXISTING DISTRIBUTION SYSTEM

The site is surrounded by existing commercial development. Per the City of Scottsdale Quarter Section
Map 15-44 there is an existing 24-inch DIP waterline and 8-inch ACP waterline in Thomas Road directly
south of the site and an existing 8-inch ACP waterline in 715 Street directly west of the site.

According to Figure 6.1-3 of the City of Scottsdale Design Standards and Policies Manual (DS&PM), the
site is located in Pressure Zone 1 with existing ground elevation ranging from 1250 feet in the south to 1330
feet in the north.

PROPOSED DISTRIBUTION SYSTEM

The proposed Whataburger site is in pressure zone 1. The water system will tap into the existing metered
service off Thomas Road for domestic service off the 8-inch ACP water main in Thomas Road. The
proposed on-site distribution will consist of a 2-inch SCH 40 PCV water line that will provide potable water.
Fire service for the proposed Whataburger will tap the existing 8-inch ACP main in 715* Street. A new
backflow meter will be installed. Refer to Appendix B for the Proposed Water System Layout Exhibit.

Whataburger Scottsdale | Preliminary Water Basis of Design Report 1
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BASIS OF DESIGN

DESIGN METHODOLOGY

The WaterCAD v8i water system modeling software distributed by Haestad Methods, Inc. was used to
model the proposed water network. A fire flow test was performed to determine the residual and static
pressures of the existing system. The fire flow test was performed on existing hydrants along Thomas Road
to the south of the site. See Appendix D for complete fire flow test results.

According to Section 6-1.406 of the DSPM, distribution systems shall be designed with a minimum residual
pressure of 50 psi and a maximum static pressure of 120 psi. For fire flow scenarios, a minimum design
pressure of 30 psi at Finished Floor Elevation is required.

WATER SYSTEM ANALYSIS

The proposed water distribution system for the project is modeled under 4 design scenarios. Average Day,
Max Day, Peak Hour and Max Day plus Fire Flows scenarios are modeled. Average Day Demands are
based on Figure 6.1-2 in the DS&PM, with peaking factors per section 6-1.404. A fire flow of 1,000 gpm per
section 6-1.501 of the DS&PM was used. See Table 1 below for a summary of water demands.

Table 1 Water Demands

Average Average
= . Max Day Peak Hour

Building  Daily Daily ADF MDF PHF (gpm)

Flo Flo
Land Use SF Demand Flow (gpm) " (gpm) "

gp
(gpd/SF) (gpd) (gpd) (gpd)

Restaurant 3,583 1.3 4,658 3.24 9,316 6.47 16,303 11.32

Average Day, Max Day, and Peak Hour Demands are applied at hydraulic model node for the building. Fire
flow demands are applied to all junctions within the project boundary.

RESULTS

Based on the fire flow tests performed and the results of the WaterCAD analysis, the proposed water system
is capable of providing the required domestic flows at pressures ranging from 72 psi to 89 psi in the average
day, max day, and peak hour scenarios. The fire flow pressures meet the minimum requirement of 30 psi,
ranging from 30 psi to 62 psi.

Refer to Appendix C for the WaterCAD results.

Whataburger Scottsdale | Preliminary Water Basis of Design Report >
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Appendix C — WaterCAD Analysis Results
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FlexTable: Junction Table
Active Scenario: Average Day

Label Elevation Demand Hydraulic Grade Pressure
(f (gpm) (f (psi)
J-3 39.68 0.00 206.32 72
J-9 39.43 0.00 206.32 72
J-10 39.17 0.00 206.32 72
J-11 38.87 0.00 206.32 72
BLDG FIRE 39.72 0.00 206.32 72
J-1 40.00 0.00 206.32 72
J-2 19.03 0.00 206.32 81
J-4 39.30 0.00 206.32 72
J-5 39.30 0.00 206.32 72
J-6 39.40 0.00 206.30 72
J-7 39.40 0.00 206.30 72
J-8 38.80 0.00 206.27 72
BLDG DW 39.72 3.24 206.27 72
WaterCAD CONNECT Edition Update 2
WaterCAD-W hataburger Scottsdale.wtg Bentley Systems, Inc. Haestad Methods Solution Center [10.02.01.06]
3/27/2020 27 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA Page 1 of 1

+1-203-755-1666
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FlexTable: Pipe Table

Active Scenario: Average Day

Label Length Start Node | Stop Node | Diameter Material Hazen- Flow Velocity Headloss Pressure

(ft) (in) Williams C (gpm) (ft/s) (ft) Loss

(psi)
P-14 301]J9 J-10 6.0 | Ductile Iron 130.0 0.00 0.00 0.00 0.0
P-15 26 | J-10 J-11 6.0 | Ductile Iron 130.0 0.00 0.00 0.00 0.0
P-16 24 J-11 BLDG FIRE 6.0 | Ductile Iron 130.0 0.00 0.00 0.00 0.0
P-3 20 [ H-1 J-1 6.0 | Ductile Iron 130.0 0.00 0.00 0.00 0.0
P-4 59 [ J-1 J-2 8.0 | Asbestos Cement 140.0 3.24 0.02 0.00 0.0
P-6 63 [ J-2 J-3 8.0 | Asbestos Cement 140.0 3.24 0.02 0.00 0.0
P-5 63 | H-2 J-2 6.0 | Ductile Iron 130.0 0.00 0.00 0.00 0.0
p-2 17 1 J-1 PMP-1 120.0 [ Ductile Iron 130.0 -3.24 0.00 0.00 0.0
P-1 22 | PMP-1 R-1 120.0 [ Ductile Iron 130.0 -3.24 0.00 0.00 0.0
P-13 109 | J-3 J-9 6.0 | Ductile Iron 130.0 0.00 0.00 0.00 0.0
P-7 192 ( J-3 J-4 8.0 | Asbestos Cement 140.0 3.24 0.02 0.00 0.0
P-8 100 | J-4 J-5 8.0 | Asbestos Cement 140.0 3.24 0.02 0.00 0.0
P-9 51 (J-5 J-6 2.0 [ PVC 150.0 3.24 0.33 0.01 0.0
P-10 20 | J-6 J-7 2.0 [ PVC 150.0 3.24 0.33 0.01 0.0
pP-11 831J-7 J-8 2.0 [ PVC 150.0 3.24 0.33 0.02 0.0
p-12 13| J-8 BLDG DW 2.0 [ PVC 150.0 3.24 0.33 0.00 0.0

W aterCAD-W hataburger Scottsdale.wtg

3/27/2020

Bentley Systems, Inc. Haestad Methods Solution Center
27 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA
+1-203-755-1666
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FlexTable: Pump Table

Active Scenario: Average Day

Label Elevation | Pump Definition Status Hydraulic Grade | Hydraulic Grade Flow (Total) Pump Head
(ft) (Initial) (Suction) (Discharge) (gpm) (ft)
(ft) (ft)
PMP-1 40.00 | Fire Flow Test On 40.00 206.32 3.24 166.32

W aterCAD-W hataburger Scottsdale.wtg

3/27/2020

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA

+1-203-755-1666

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)
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FlexTable: Reservoir Table
Active Scenario: Average Day

Label Elevation Flow (Out net) Hydraulic Grade
(f (gpm) (f
R-1 40.00 3.24 40.00
WaterCAD CONNECT Edition Update 2
WaterCAD-W hataburger Scottsdale.wtg Bentley Systems, Inc. Haestad Methods Solution Center [10.02.01.06]
3/27/2020 27 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA Page 1 of 1

+1-203-755-1666
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FlexTable: Junction Table
Active Scenario: Max Day

Label Elevation Demand Hydraulic Grade Pressure
(f (gpm) (f (psi)
J-3 39.68 0.00 206.32 72
J-9 39.43 0.00 206.32 72
J-10 39.17 0.00 206.32 72
J-11 38.87 0.00 206.32 72
BLDG FIRE 39.72 0.00 206.32 72
J-1 40.00 0.00 206.32 72
J-2 19.03 0.00 206.32 81
J-4 39.30 0.00 206.32 72
J-5 39.30 0.00 206.32 72
J-6 39.40 0.00 206.26 72
J-7 39.40 0.00 206.24 72
J-8 38.80 0.00 206.15 72
BLDG DW 39.72 6.47 206.14 72
WaterCAD CONNECT Edition Update 2
WaterCAD-W hataburger Scottsdale.wtg Bentley Systems, Inc. Haestad Methods Solution Center [10.02.01.06]
3/27/2020 27 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA Page 1 of 1

+1-203-755-1666

4-DR-2020
3/31/2020
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FlexTable: Pipe Table

Active Scenario: Max Day

Label Length Start Node | Stop Node | Diameter Material Hazen- Flow Velocity Headloss Pressure

(ft) (in) Williams C (gpm) (ft/s) (ft) Loss

(psi)
P-14 301]J9 J-10 6.0 | Ductile Iron 130.0 0.00 0.00 0.00 0.0
P-15 26 | J-10 J-11 6.0 | Ductile Iron 130.0 0.00 0.00 0.00 0.0
P-16 24 J-11 BLDG FIRE 6.0 | Ductile Iron 130.0 0.00 0.00 0.00 0.0
P-3 20 [ H-1 J-1 6.0 | Ductile Iron 130.0 0.00 0.00 0.00 0.0
P-4 59 [ J-1 J-2 8.0 | Asbestos Cement 140.0 6.47 0.04 0.00 0.0
P-6 63 [ J-2 J-3 8.0 | Asbestos Cement 140.0 6.47 0.04 0.00 0.0
P-5 63 | H-2 J-2 6.0 | Ductile Iron 130.0 0.00 0.00 0.00 0.0
p-2 17 1 J-1 PMP-1 120.0 [ Ductile Iron 130.0 -6.47 0.00 0.00 0.0
P-1 22 | PMP-1 R-1 120.0 [ Ductile Iron 130.0 -6.47 0.00 0.00 0.0
P-13 109 | J-3 J-9 6.0 | Ductile Iron 130.0 0.00 0.00 0.00 0.0
P-7 192 ( J-3 J-4 8.0 | Asbestos Cement 140.0 6.47 0.04 0.00 0.0
P-8 100 | J-4 J-5 8.0 | Asbestos Cement 140.0 6.47 0.04 0.00 0.0
P-9 51 (J-5 J-6 2.0 [ PVC 150.0 6.47 0.66 0.05 0.0
P-10 20 | J-6 J-7 2.0 [ PVC 150.0 6.47 0.66 0.02 0.0
pP-11 831J-7 J-8 2.0 [ PVC 150.0 6.47 0.66 0.09 0.0
p-12 13| J-8 BLDG DW 2.0 [ PVC 150.0 6.47 0.66 0.01 0.0
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FlexTable: Pump Table

Active Scenario: Max Day

Label Elevation | Pump Definition Status Hydraulic Grade | Hydraulic Grade Flow (Total) Pump Head
(ft) (Initial) (Suction) (Discharge) (gpm) (ft)
(ft) (ft)
PMP-1 40.00 | Fire Flow Test On 40.00 206.32 6.47 166.32
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FlexTable: Reservoir Table
Active Scenario: Max Day

Label Elevation Flow (Out net) Hydraulic Grade
(f (gpm) (f
R-1 40.00 6.47 40.00
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FlexTable: Junction Table
Active Scenario: Peak Hour

Label Elevation Demand Hydraulic Grade Pressure
(f (gpm) (f (psi)
J-3 39.68 0.00 206.31 72
J-9 39.43 0.00 206.31 72
J-10 39.17 0.00 206.31 72
J-11 38.87 0.00 206.31 72
BLDG FIRE 39.72 0.00 206.31 72
J-1 40.00 0.00 206.31 72
J-2 19.03 0.00 206.31 81
J-4 39.30 0.00 206.31 72
J-5 39.30 0.00 206.31 72
J-6 39.40 0.00 206.16 72
J-7 39.40 0.00 206.10 72
J-8 38.80 0.00 205.85 72
BLDG DW 39.72 11.32 205.81 72
WaterCAD CONNECT Edition Update 2
WaterCAD-W hataburger Scottsdale.wtg Bentley Systems, Inc. Haestad Methods Solution Center [10.02.01.06]
3/27/2020 27 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA Page 1 of 1

+1-203-755-1666

4-DR-2020
3/31/2020
You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)



http://www.novapdf.com

FlexTable: Pipe Table

Active Scenario: Peak Hour

Label Length Start Node | Stop Node | Diameter Material Hazen- Flow Velocity Headloss Pressure

(ft) (in) Williams C (gpm) (ft/s) (ft) Loss

(psi)
P-14 301]J9 J-10 6.0 | Ductile Iron 130.0 0.00 0.00 0.00 0.0
P-15 26 | J-10 J-11 6.0 | Ductile Iron 130.0 0.00 0.00 0.00 0.0
P-16 24 J-11 BLDG FIRE 6.0 | Ductile Iron 130.0 0.00 0.00 0.00 0.0
P-3 20 [ H-1 J-1 6.0 | Ductile Iron 130.0 0.00 0.00 0.00 0.0
P-4 59 [ J-1 J-2 8.0 | Asbestos Cement 140.0 11.32 0.07 0.00 0.0
P-6 63 [ J-2 J-3 8.0 | Asbestos Cement 140.0 11.32 0.07 0.00 0.0
P-5 63 | H-2 J-2 6.0 | Ductile Iron 130.0 0.00 0.00 0.00 0.0
p-2 17 1 J-1 PMP-1 120.0 [ Ductile Iron 130.0 -11.32 0.00 0.00 0.0
P-1 22 | PMP-1 R-1 120.0 [ Ductile Iron 130.0 -11.32 0.00 0.00 0.0
P-13 109 | J-3 J-9 6.0 | Ductile Iron 130.0 0.00 0.00 0.00 0.0
P-7 192 ( J-3 J-4 8.0 | Asbestos Cement 140.0 11.32 0.07 0.00 0.0
P-8 100 | J-4 J-5 8.0 | Asbestos Cement 140.0 11.32 0.07 0.00 0.0
P-9 511J-5 J-6 2.0 | PVC 150.0 11.32 1.16 0.15 0.1
P-10 20 | J-6 J-7 2.0 [ PVC 150.0 11.32 1.16 0.06 0.0
P-11 83| J-7 J-8 2.0 | PVC 150.0 11.32 1.16 0.25 0.1
P-12 131J-8 BLDG DW 2.0 | PVC 150.0 11.32 1.16 0.04 0.0

W aterCAD-W hataburger Scottsdale.wtg

3/27/2020

Bentley Systems, Inc. Haestad Methods Solution Center
27 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA
+1-203-755-1666

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)

WaterCAD CONNECT Edition Update 2
[10.02.01.06]
Page 1 of 1

4-DR-2020
3/31/2020


http://www.novapdf.com

FlexTable: Pump Table

Active Scenario: Peak Hour

Label Elevation | Pump Definition Status Hydraulic Grade | Hydraulic Grade Flow (Total) Pump Head
(ft) (Initial) (Suction) (Discharge) (gpm) (ft)
(ft) (ft)
PMP-1 40.00 | Fire Flow Test On 40.00 206.31 11.32 166.31
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FlexTable: Reservoir Table
Active Scenario: Peak Hour

Label Elevation Flow (Out net) Hydraulic Grade
(f (gpm) (f
R-1 40.00 11.32 40.00
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FlexTable: Junction Table
Active Scenario: Max + Fire Flow

Label Elevation Demand Hydraulic Grade Pressure
(f (gpm) (f (psi)
J-3 39.68 0.00 206.32 72
J-9 39.43 0.00 206.32 72
J-10 39.17 0.00 206.32 72
J-11 38.87 0.00 206.32 72
BLDG FIRE 39.72 0.00 206.32 72
J-1 40.00 0.00 206.32 72
J-2 19.03 0.00 206.32 81
J-4 39.30 0.00 206.32 72
J-5 39.30 0.00 206.32 72
J-6 39.40 0.00 206.26 72
J-7 39.40 0.00 206.24 72
J-8 38.80 0.00 206.15 72
BLDG DW 39.72 6.47 206.14 72
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FlexTable: Pipe Table

Active Scenario: Max + Fire Flow

Label Length Start Node | Stop Node | Diameter Material Hazen- Flow Velocity Headloss Pressure

(ft) (in) Williams C (gpm) (ft/s) (ft) Loss

(psi)
P-14 301]J9 J-10 6.0 | Ductile Iron 130.0 0.00 0.00 0.00 0.0
P-15 26 | J-10 J-11 6.0 | Ductile Iron 130.0 0.00 0.00 0.00 0.0
P-16 24 J-11 BLDG FIRE 6.0 | Ductile Iron 130.0 0.00 0.00 0.00 0.0
P-3 20 [ H-1 J-1 6.0 | Ductile Iron 130.0 0.00 0.00 0.00 0.0
P-4 59 [ J-1 J-2 8.0 | Asbestos Cement 140.0 6.47 0.04 0.00 0.0
P-6 63 [ J-2 J-3 8.0 | Asbestos Cement 140.0 6.47 0.04 0.00 0.0
P-5 63 | H-2 J-2 6.0 | Ductile Iron 130.0 0.00 0.00 0.00 0.0
p-2 17 1 J-1 PMP-1 120.0 [ Ductile Iron 130.0 -6.47 0.00 0.00 0.0
P-1 22 | PMP-1 R-1 120.0 [ Ductile Iron 130.0 -6.47 0.00 0.00 0.0
P-13 109 | J-3 J-9 6.0 | Ductile Iron 130.0 0.00 0.00 0.00 0.0
P-7 192 ( J-3 J-4 8.0 | Asbestos Cement 140.0 6.47 0.04 0.00 0.0
P-8 100 | J-4 J-5 8.0 | Asbestos Cement 140.0 6.47 0.04 0.00 0.0
P-9 51 (J-5 J-6 2.0 [ PVC 150.0 6.47 0.66 0.05 0.0
P-10 20 | J-6 J-7 2.0 [ PVC 150.0 6.47 0.66 0.02 0.0
pP-11 831J-7 J-8 2.0 [ PVC 150.0 6.47 0.66 0.09 0.0
p-12 13| J-8 BLDG DW 2.0 [ PVC 150.0 6.47 0.66 0.01 0.0
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FlexTable: Pump Table

Active Scenario: Max + Fire Flow

Label Elevation | Pump Definition Status Hydraulic Grade | Hydraulic Grade Flow (Total) Pump Head
(ft) (Initial) (Suction) (Discharge) (gpm) (ft)
(ft) (ft)
PMP-1 40.00 | Fire Flow Test On 40.00 206.32 6.47 166.32
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FlexTable: Reservoir Table
Active Scenario: Max + Fire Flow

Label Elevation Flow (Out net) Hydraulic Grade
(f (gpm) (f
R-1 40.00 6.47 40.00
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Fire

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

Label Fire Flow Fire Flow Pressure Junction w/ Satisfies Fire
(Needed) (Available) (Calculated Minimum Flow

(gpm) (gpm) Residual) Pressure (Zone) Constraints?

(psi)

H-1 1,500.00 1,982.57 30 [ H-2 True
H-2 1,500.00 1,837.71 30 | BLDG DW True
J-3 1,500.00 (N/A) (N/A) | (N/A) False
J-9 1,500.00 (N/A) (N/A) | (N/A) False
J-10 1,500.00 (N/A) (N/A) | (N/A) False
J-11 1,500.00 (N/A) (N/A) | (N/A) False
BLDG FIRE 1,500.00 1,575.22 30| J-11 True
J1 1,500.00 (N/A) (N/A) | (N/A) False
J-2 1,500.00 (N/A) (N/A) | (N/A) False
J-4 1,500.00 (N/A) (N/A) | (N/A) False
J-5 1,500.00 (N/A) (N/A) | (N/A) False
J-6 1,500.00 (N/A) (N/A) | (N/A) False
J-7 1,500.00 (N/A) (N/A) | (N/A) False
J-8 1,500.00 (N/A) (N/A) | (N/A) False
BLDG DW 1,500.00 (N/A) (N/A) | (N/A) False
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Pump Definition Detailed Report: Fire Flow Test

Active Scenario: Peak Hour

Element Details

1D 59 Notes
Label Fire Flow Test
Pump Definition Type
Pump Definition Type Standarq 3 Design Head 78.54 ft
Point)
Shutoff Flow 0 gpm Maximum Operating Flow 2,301 gpm
Shutoff Head 166.32 ft Maximum Operating Head 46.20 ft
Design Flow 1,943 gpm
Pump Efficiency Type
Best Motor Efficiency 100.0 %
Pump Efficiency Type Efficiency
Point
BEP Efficiency 100.0 % Is Variable Speed Drive? False
BEP Flow 0 gpm
Transient (Physical)
Inertia (Pump and Motor) 0.000 Ib-ft2 . SI=25,
Specific Speed US=1280
Speed (Full) 0 rpm Reverse Spin Allowed? True

Bentley Systems, Inc. Haestad Methods Solution WaterCAD CONNECT Edition Update 2
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Pump Definition Detailed Report: Fire Flow Test

Active Scenario: Peak Hour

Graph
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Appendix D — Fire Flow Test Results
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Flow Test Summary

Project Name: EJFT 20106

Project Address: 7134 E Thomas Rd, Scottsdale, AZ 85251

Date of Flow Test: 2020-03-26

Time of Flow Test: 7:40 AM

Data Reliable Until: 2020-09-26

Conducted By: Eder Cueva & Steven Saethre (EJ Flow Tests) 602.999.7637
Witnessed By: Ray Padilla (City of Scottsdale) 602.541.0586

City Forces Contacted: City of Scottsdale (602.541.0586)

Permit Number: C61729

Note Scottsdale requires a max static pressure of 72 psi for safety factor.
Raw Flow Test Data Data with a 18 PSI Safety Factor
Static Pressure: 90.0 PsI Static Pressure: 72.0 PSI
Residual Pressure: 52.0 PSI Residual Pressure: 34.0 PSI
Flowing GPM: 1,943 Flowing GPM: 1,943

GPM @ 20 PSI: 2,702 GPM @ 20 PSI: 2,301

Hydrant F4

Pitot Pressure (1): 32 PsSI

Coefficient of Discharge (1): 0.9

Hydrant Orifice Diameter (1): 2.5 inches
Pitot Pressure (2): 35 PSI
Coefficient of Discharge (2): 0.9

Hydrant Orifice Diameter (2): 2.5 inches

¢ Project Site

CrAYSTA H-E QiU = N AL Static-Residual
i Hydrant

1 Flow Hydrant

Distance Between F{ and R
217 ft (measured linearly)

”'nm‘J ’ as ._1 2k : WS Static-Residual Elevation
|#l, W Th‘"” il B W T B Pl 1240 ft (above sea level)

SICIDTTSD'ALE

Flow Hydrant (F4) Elevation
1241 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 | www.ejengineering.com
John L. Echeverri | NICET Level IV 078493 SME | C-16 FP Contractor ROC 271705 AZ | NFPA CFPS 1915
www.flowtestsummary.com 4-DR-2020
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E-J | Flow Test Summary

Approximate Project Site
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