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1.0 INTRODUCTION 

1.1 General Description 
The Villas at Cheney Estates is a proposed 4.3 acre planned Development located in Paradise 
Valley, Arizona.  A total of 8 residential dwelling units (DU) are planned.  This report addresses 
the water distribution system and fire protection for the proposed development. Berneil Water 
Company will provide water service to the development. The proposed water distribution system 
will be owned and operated by the Berneil Water Company. City of Scottsdale design 
requirements and guidelines in the City of Scottsdale’s Design Standards & Policies Manual, 
2010 were used as supplemental material to determine water demands for the development. 

1.2 Project Location 
The Villas at Cheney Estates is located in Section 34 of Township 4 North, Range 4 East of the 
Gila and Salt River Base and Meridian. It is bordered by Scottsdale Road to the east, Northern 
Avenue to the south, and Cheney Estates Golf Course to the northwest. See Figure 1. 
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2.0 WATER SYSTEM DESIGN CRITERIA 
The following criteria will be used in developing the water report. 
 

2.1 Design Criteria 
This water report is based on criteria from the Town of Paradise Valley and City of Scottsdale’s 
Design Standards & Policies Manual, dated January, 2010. The following criteria were used in 
developing this plan: 
 

o Demand factors 
• Single family residential demand factor = 485.6 gpd/DU 
• Maximum day factor = 2 x Average Day Demand 
• Peak hour factor = 3.5 x Average Day Demand 

o Pressure requirements 
• Minimum  

 20 psi at the meter 
• Maximum = 120 psi 

o Velocity 
• Maximum 

 5 fps for maximum day demand 
 7 fps for peak hour demand 
 10 fps for maximum day demand plus fire flow 

o Unit friction headloss 
• Maximum = 10ft/1,000 ft of distribution lines 

o Hazen-Williams Coefficient = 130 
o Fire Flows = 1,500 gpm 
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3.0 EXISTING INFRASTRUCTURE 
3.1 Existing Waterlines 
There are no existing waterlines within the proposed development. Adjacent existing waterlines 
include an existing 6” waterline in Golf Drive. This existing 6” waterline continues north in Golf 
Drive to the Camelback Country Club Estates 3 Development and east in Northern Avenue to 
68th Street where it heads north to serve the Camelback Country Club Estates Development.  
 
See Appendix A for a map of the existing Berneil Water Company system. 
 
3.2 Berneil Water System Fire Protection 
The Berneil Water Company has entered into an agreement with the City of Scottsdale to 
provide emergency water service during times when the Berneil Water System is inoperative or 
during fire emergencies.  See Appendix B for a copy of the Agreement.  The emergency 
interconnection is located at 9000 N. Scottsdale Road and consists of a 4-inch water meter, a 
PR/PSV control valve, a backflow device and associated 6-inch interconnecting pope.  See 
Appendix C for a copy of the O + M Instructions for operating this emergency interconnection.   
 
3.3 Water Quality  
Appendix G contains a copy of the 2015 Annual Water Quality Report. No violations were 
reported.  
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4.0 PROPOSED INFRASTRUCTURE 
4.1 Water Demands 
The water demands for The Villas at Cheney Estates may be seen below in Table 1. 
 
 

Table 1 – The Villas at Cheney Estates Water Demands 

Number 
of DU 

Unit 
Factor 

(gpd/unit) 

ADD 
(gpd) MDF MDD 

(gpd) PHF PHD 
(gpd) 

8 485.6 3,884.8 2 7,769.6 3.5 13,596.8 
 

Fire flow demands of 1,500 gpm will be modeled. 

4.2  Proposed On-Site Infrastructure 
A distribution system of 8” waterlines was designed to provide water to The Villas at Cheney 
Estates. This design may be seen in Figure 2. The proposed design includes two connections to 
the existing Berneil Water Company System. The first connection will take place approximately 
1,700 ft north of Northern Avenue in Gold Drive. This connection includes approximately 580 
LF of waterline extension. Second connection will take place at the intersection of Golf Drive 
and Northern Avenue. This connection includes approximately 1,440 LF of waterline 
connection.  
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5.0 WATER SYSTEM MODELING 
5.1 Network Analysis Domestic Demands 
The network analysis for the proposed development’s distribution system was completed using 
WaterCAD V8i.  A model was created and modified as necessary to demonstrate that the 
existing and proposed water infrastructure meets the water system design criteria.  All networks 
were analyzed for average day, maximum day and peak hour demand conditions.  The existing 
conditions were determined by a fire flow test completed on October 10th, 2016. Results from 
this fire flow test may be seen in Appendix D.  
 
The pipes were sized based on pressure requirements for average day, maximum day, and peak 
hour as described in Section 2.0.   
 
Input parameters of the water distribution system modeling include: 
 
o Pipe Diameters (inches) 
o Elevations of Nodes/Junctions (feet) 
o System Water Demands (gpm) 
o Hazen-Williams, C=130 
 
Output parameters include but are not limited to: 
 
o Velocities (fps) 
o Pressure (psi) 
o Head Loss (feet) 
o Flow Rates (gpm) 
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5.2 Modeling Results Domestic Demands 
The detailed results of the WaterCAD analysis for the domestic demands are presented in 
Appendix E. Table 2 summarizes the results.  We note that the system modeled did not include 
the emerging connection to the Scottsdale Water System. 
 

Table 2 – Water Model Results Summary for Domestic Demands  

Scenario Flow 
(gpm) 

Pressure (psi) Maximum 
Velocity 

(fps) 

Pipe 
ID Minimum Node Maximum Node 

Average Day 2.70 68 J-19 79 J-7 0.03 P-22 
Maximum Day 5.40 68 J-19 79 J-7 0.06 P-22 

Peak Hour 9.44 68  J-19 79 J-7 0.411 P-22 
 

5.3 Network Analysis Fire Flows 
The network analysis was performed as described in subsection 5.1 above with the following 
modifications 
o The water system was expanded to include the emergency water connection with the City of 

Scottsdale located at 9000 N. Scottsdale Road.  It was assumed to be delivering water to the 
Berneil Water Company system. 

o The system conditions were determined by a fire flow test performed on October 10th, 2016 
with the emergency interconnection OPEN.  See Appendix D for results.  

5.4 Modeling Results Fire Flows 
The detailed results of the Water CAD analysis for the fire flow scenario are shown in Appendix 
E.  Table 3 summarizes the results. 
 

Table 3 – Water Model Results Summary for Fire Flow Demands  

Nodes Flow 
(gpm) 

Pressure (psi) Maximum 
Velocity 

(fps) 

Pipe 
ID Minimum Node Maximum Node 

J-5 1,500 20 J-5 58 J-26 10.55 P-25 
J-6 1,500 21 J-5 58 J-26 10.62 P-25 

 
The nodes identified correspond to the proposed fire hydrant locations within the new 
development.  
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6.0 SUMMARY 
This Water Service Impact Study presents the proposed water system design, and an overview of 
existing infrastructure surrounding the project site.  The following summarizes CVL’s findings 
of the proposed water system to serve The Villas at Cheney Estates. 

o The water system will be owned and operated by Berneil Water Company.  

o A Water Quality Report for the Berneil Water System may be found in Appendix G of this 
report. 

o Distribution lines for The Villas at Cheney Estates will consist of 8” waterlines. Distribution 
mains are sized to accommodate all demand requirements.           

o Pressures at the property line within the proposed development are approximately 78 psi for 
all domestic demand scenarios which exceeds the Town of Paradise Valley’s minimum 
requirement of 20 psi. 

o Fire flows of 1,500 gpm at Node J-5 and Node J-6 result in pressures above 20 psi and meet 
Town of Paradise Valley standards. 

 























































































































 

                 

APPENDIX  G 
 

Water Quality Report 
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