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Introduction: 
 
The purpose of this Water Design Report is to provide an analysis of the proposed water and fire 
suppression supply for the new multi-family site located at 7314 E Minnezona, Scottsdale Arizona. The 
water design for the site shall comply with the water and waste water requirements of the 
City of Scottsdale. The report and analysis calculations are based on the Arizona Administrative Code 
Title 18, Chapter 9-E301, the City of Scottsdale Water Services Department Design Standards Manual, 
dated, January, 2020, the current adopted City of Scottsdale Fire Code and the 2018 Uniform Plumbing 
Code (UPC). 
 
Property Description: 
 
The legal description of the site is the original lots 38 and 39 of the Final Plat for “Daryl Estates – Unit 2” 
according to Book 61 of Maps, Page 48, records of Maricopa County, Arizona.  This development site is 
the two lots which will be combined with a Condominium Plat.  Currently, each lot has an existing building 
structure on it with multi-family units.  Both lots will be demolished, along with existing pools, hardscaping 
and landscaping.  Refer to Appendix A for Aerial Photographs and Vicinity Map. 
 
The site is currently zone R-5 for high density residential development. 
 
Project Description: 
 
The development of this lot will consist of the construction of a three (3) new buildings.  The north building 
will have five (5) living units.  The south two (2) buildings will have two (2) living units each for a total of 
nine (9) individual living units on the property.  Each unit will have a separate domestic service and sewer 
service to the unit.  All nine units will receive domestic service from separate taps from the existing 6-inch 
water main in Minnezona.   A separate master meter for site landscaping will also be provided from the 6-
inch main along Minnezona. 
 
Fire suppression will be provided via a domestic system that will tap the new domestic services just after 
the meter.  The fire suppression system will be a deferred submittal by the fire sprinkler contractor.  Also, a 
new public fire hydrant will be installed near the southeast corner of the property to ensure adequate 
hydrant coverage of the overall site.  This will be provided by the existing hydrant located approximately 
90-feet northwest along North 73rd Street, as well as the new hydrant at the southeast corner of the site.  
Refer to Appendix B for On-site Utility Plans to see connection location and detailing for all on-site and off-
site water and fire services to the site.   
 
Domestic Design Flows: 
 
Minimal domestic flows will be required for the site for landscaping, and new domestic demand for the nine 
(9) new living units.  Based on the square footage of each unit and the water demand provided by the 
Plumbing Engineer, each unit will require a 1” water meter with a 1-1/2-inch service tap to the main.  The 
supply for these demands will be made via separate domestic service taps to the existing 6-inch main in 
Minnezona.   
 
According to City of Scottsdale Design Standards, Chapter 6, Section H, the water demand for the site can 
be determined by the land use table in Figure 6-1.2.  Since the site has nine (9) dwelling units (DU), the 
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table row for 8-11.9 DU/ac should be used.  Therefore, the inside and outside total use per DU is 0.33 
(0.22 + 0.11).  Refer to Plumbing Plans for the new buildings in Appendix E for the building Plumbing 
Plans.  So, the average daily demand for the overall site development on the existing 6-inch main located 
in Minnezona is 2.97-gpm (0.33 * 9 = 2.97).   
 
The peak demand the site generates is as follows: 
 
Peak factor of 3.5 -> 3.5 * 2.97 = 10.4-gpm total landscape/domestic demand on the existing system. 
 
Per the City DSPM requirements for maximum demand, the average flow will be multiplied by 2.0.  
Therefore, the maximum daily demand is approximately 6.0-gpm for the overall site. 
 
Therefore, the average daily domestic demand for the overall development will be 2.97-gpm.  The peak 
hour domestic demand for the overall development will be 10.4-gpm and the maximum demand is 6.0-
gpm.  Fire flow will be discussed in later sections of this report. 
 
Fire Design Flows: 
 
The site fire flow requirements for the condominium complex will be based on the total square footage of 
the larger building on the site which is approximately 3,905-square feet. The building construction type is 
V-B. Based on fire design flow tables in the International Fire Code, the required fire flow for the site will 
be 1,750-gpm for 2-hours. However, since the system being installed is a “wet pipe” system per NFPA 13, 
the required fire flow for fire suppression to the building can be reduced by 50% per City Fire Code and 
Fire Marshal approval.  However, the absolute minimum per Fire Code is 1,500-gpm for 2-hours.  
Therefore, the required potential fire flow needed for the building will be 1,500-gpm for 2-hours at a 
minimum residual pressure of 30-psi per NFPA standards as well as the City DSPM minimum 
requirements. 
 
Fire flow testing has been performed on the existing fire hydrants along Minnezona east of the site.  The 
test results of the hydrant flow test are provided in Appendix C of this report. 
 
As mentioned, the fire suppression system for each dwelling unit will be a domestic system that will be 
tapped from the new domestic water service.  This system will be a deferred submittal by the fire sprinkler 
contractor.  Design analysis and calculations for this system shall be provided by the Plumbing Engineer 
and Fire Sprinkler Contractor at the time of permit submittal and approval. 
 
Otherwise, site fire suppression will be provided via the new hydrant assembly installed at the southeast 
corner of the site.  This new hydrant will be tapped from the existing 6-inch water main, along with a new 
6-inch line and valve to the hydrant.  Pressure loss information for the new hydrant system is as follows:  
 
Fireline Pressure Loss: 
 

- 1 ~ tapping sleeves and valves – 1.5 
- 1 ~ 90 degree bend -  1.5 
- 51 lineal feet of 6-inch DIP, CL350 waterline – 7.72-psi 

 
Total pressure drop = 10.72-psi.  Therefore, 42-psi residual – 10.72-psi = 31.28-psi of available 
pressure at the tested flow rate of 1,750-gpm.   The pressure in the system is still greater then 30-
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psi.  Flow rate at the test hydrant near the site is greater then 1,750-gpm.  Therefore, the new 
fireline loop system will adequately supply the required fire flow for the demand requirement based 
on the City Code. 

 
Fire Flow Results: 
 
Static Pressure: 100-psi 
Residual Pressure: 42-psi 
Pito Pressure: 17-psi  
Flow: 1,772 gpm  
Flow at 20-psi: 1,670 gpm with safety factor added 
 
WaterCad was also used to evaluate the overall existing and proposed water systems for the new 
development.  Demands were placed at appropriate nodes and junctions of the model to evaluate the four 
(4) scenarios that the City DSPM requires to analyze, those being the average domestic demand, the 
peak domestic demand, the maximum daily demand which includes domestic and fire flow and finally the 
domestic demand with a minimum pipe pressure of 30-psi at the highest and farthest fixture unit of the 
development.  The results for these analyses are provided in Appendix F of this report.  All scenarios were 
performed with the domestic demand placed at the highest level fixture unit for each dwelling unit.  In all 
four scenarios the minimum requirements for system pressures were met based on the required demand 
loading.  No further analysis or improvements to the system are required. 
 
Conclusion: 
 
The existing water supply provided by the City within the existing 6-inch water main located in Minnezona 
will provide adequate domestic water demand as well as fire suppression for the new condominium 
complex.  The maximum required fire flow of 1,500-gpm for the overall site will be met by the new fire 
hydrant installed in the southeast corner of the site.  The maximum domestic demand and fire flow were 
met with greater pressures then required for the overall system.  The new improvements will not 
negatively impact the existing system adjacent to the new site. 
 
The proposed domestic/landscape services and fire suppression systems have been designed to 
effectively provide adequate demand flows and fire flows to the new development site, without negatively 
impacting the proposed or existing facilities. All calculations are based on the on-site conditions with the 
completion of the overall site development. 
 
References: 

 
 City of Scottsdale Design Standards and Policies Manual, 2018 
 Arizona Administrative Code Title 18, Chapter 9-E301 
 City of Scottsdale Water Services Department Design Standards Manual, dated, January, 2020 
 City of Scottsdale Fire Code 2018  
 Uniform Plumbing Code (UPC). 
 Bentley WaterCad 
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CIVIL IMPROVEMENT PLANS
for

"MINNEZONA CONDOMINIUMS"
7314 E. MINNEZONA AVENUE

SCOTTSDALE, ARIZONA  85251





 

 

APPENDIX C 



Arizona Flow Testing LLC 

Arizona Flow Testing LLC   480-250-8154   www.azflowtest.com    floyd@azflowtest.com 

 

HYDRANT FLOW TEST REPORT  
 

Project Name:      Minnezona Condominiums  
Project Address:                         7314 East Minnezona Avenue, Scottsdale, Arizona, 85251    
Client Project No.:   Not Provided 
Arizona Flow Testing Project No.:   21586 
Flow Test Permit No.:   C66638 
Date and time flow test conducted: November 4, 2021 at 8:10 AM 
Data is current and reliable until:   May 4, 2022 
Conducted by:     Floyd Vaughan – Arizona Flow Testing, LLC (480-250-8154) 
Witnessed by:      Ray Padilla –City of Scottsdale-Inspector (602-541-0586) 
    

 
Raw Test Data      Data with 28 PSI Safety Factor  
  
Static Pressure:                      100.0 PSI                  Static Pressure:       72.0 PSI 
(Measured in pounds per square inch)   (Measured in pounds per square inch)  
 
Residual Pressure:    42.0 PSI              Residual Pressure:   14.0 PSI   
(Measured in pounds per square inch)     (Measured in pounds per square inch) 
          
Pitot Pressure:        17.0 PSI  
(Measured in pounds per square inch) 
    
       Distance between hydrants:   Approx.: 580 Feet 
Diffuser Orifice Diameter: One 4-inch Pollard Diffuser    
(Measured in inches)                 Main size:     Not Provided  
  
Coefficient of Diffuser:  .9  
 
Flowing GPM:                                            1,772 GPM  Flowing GPM:    1,772 GPM   
(Measured in gallons per minute)             
 
 
                 
GPM @ 20 PSI:                                          2,108 GPM  GPM @ 20 PSI:        1,670 GPM                                                    
   

                                              
Flow Test Location    North  
         
 
  
  
    

 
 

Project Site 
7314 East Minnezona 

Avenue 

Flow Fire Hydrant  

Static/Residual Pressure 
taken from number one 

test port at backflow 
assembly 

East Minnezona Avenue 

North 74th Place 

Scottsdale requires a 

maximum Static 

Pressure of 72 PSI for 

AFES Design. 

http://www.azflowtest.com/
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"Minnezona Condominiums" Watercad Analysis for On-site Waterline / Fireline Job No. 21-08-010-00

7314 E Minnezona Date 9/1/2022

Scottsdale, Arizona

Watercad Junction Flow Results for Average Demand

ID Label
Elevation 

(ft)
Zone Demand Collection

Demand 
(gpm)

Hydraulic 
Grade (ft)

Pressure 
(psi)

31 J-1 0 <None> <Collection: 0 items> 0 219.95 95

32 J-2 0 <None> <Collection: 0 items> 0 219.93 95

33 J-3 35 <None> <Collection: 1 item> 3 219.86 80

41 J-4 0 <None> <Collection: 0 items> 0 219.94 95

44 J-5 0 <None> <Collection: 0 items> 0 219.94 95

47 J-6 0 <None> <Collection: 0 items> 0 219.93 95

50 J-7 0 <None> <Collection: 0 items> 0 219.93 95

53 J-8 0 <None> <Collection: 0 items> 0 219.93 95

56 J-9 0 <None> <Collection: 0 items> 0 219.94 95

59 J-10 0 <None> <Collection: 0 items> 0 219.94 95

62 J-11 0 <None> <Collection: 0 items> 0 219.94 95

65 J-12 35 <None> <Collection: 1 item> 3 219.87 80

66 J-13 35 <None> <Collection: 1 item> 3 219.87 80

67 J-14 35 <None> <Collection: 1 item> 3 219.79 80

68 J-15 35 <None> <Collection: 1 item> 3 219.77 80

69 J-16 35 <None> <Collection: 1 item> 3 219.77 80

70 J-17 35 <None> <Collection: 1 item> 3 219.77 80

71 J-18 35 <None> <Collection: 1 item> 3 219.77 80

72 J-19 35 <None> <Collection: 1 item> 3 219.77 80
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"Minnezona Condominiums" Watercad Analysis for On-site Waterline / Fireline Job No. 21-08-010-00

7314 E Minnezona Date 9/1/2022

Scottsdale, Arizona

Watercad Junction Flow Results for Max Demand

ID Label
Elevation 

(ft)
Zone Demand Collection

Demand 
(gpm)

Hydraulic 
Grade (ft)

Pressure 
(psi)

31 J-1 0 <None> <Collection: 0 items> 0 117.68 51

32 J-2 0 <None> <Collection: 0 items> 0 117.63 51

33 J-3 35 <None> <Collection: 2 items> 6 117.34 36

41 J-4 0 <None> <Collection: 0 items> 0 117.66 51

44 J-5 0 <None> <Collection: 0 items> 0 117.66 51

47 J-6 0 <None> <Collection: 0 items> 0 117.63 51

50 J-7 0 <None> <Collection: 0 items> 0 117.63 51

53 J-8 0 <None> <Collection: 0 items> 0 117.64 51

56 J-9 0 <None> <Collection: 0 items> 0 117.64 51

59 J-10 0 <None> <Collection: 0 items> 0 117.64 51

62 J-11 0 <None> <Collection: 0 items> 0 117.64 51

65 J-12 35 <None> <Collection: 2 items> 6 117.39 36

66 J-13 35 <None> <Collection: 2 items> 6 117.39 36

67 J-14 35 <None> <Collection: 2 items> 6 117.1 36

68 J-15 35 <None> <Collection: 2 items> 6 117.03 35

69 J-16 35 <None> <Collection: 2 items> 6 117.03 35

70 J-17 35 <None> <Collection: 2 items> 6 117.03 35

71 J-18 35 <None> <Collection: 2 items> 6 117.02 35

72 J-19 35 <None> <Collection: 2 items> 6 117.02 35
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"Minnezona Condominiums" Watercad Analysis for On-site Waterline / Fireline Job No. 21-08-010-00

7314 E Minnezona Date 9/1/2022

Scottsdale, Arizona

Watercad Junction Flow Results for Peak Demand

ID Label
Elevation 

(ft)
Zone Demand Collection

Demand 
(gpm)

Hydraulic 
Grade (ft)

Pressure 
(psi)

31 J-1 0 <None> <Collection: 0 items> 0 219.44 95

32 J-2 0 <None> <Collection: 0 items> 0 219.31 95

33 J-3 35 <None> <Collection: 2 items> 11 218.47 79

41 J-4 0 <None> <Collection: 0 items> 0 219.4 95

44 J-5 0 <None> <Collection: 0 items> 0 219.38 95

47 J-6 0 <None> <Collection: 0 items> 0 219.31 95

50 J-7 0 <None> <Collection: 0 items> 0 219.31 95

53 J-8 0 <None> <Collection: 0 items> 0 219.32 95

56 J-9 0 <None> <Collection: 0 items> 0 219.32 95

59 J-10 0 <None> <Collection: 0 items> 0 219.33 95

62 J-11 0 <None> <Collection: 0 items> 0 219.34 95

65 J-12 35 <None> <Collection: 2 items> 11 218.62 79

66 J-13 35 <None> <Collection: 2 items> 11 218.6 79

67 J-14 35 <None> <Collection: 2 items> 11 217.81 79

68 J-15 35 <None> <Collection: 2 items> 11 217.6 79

69 J-16 35 <None> <Collection: 2 items> 11 217.59 79

70 J-17 35 <None> <Collection: 2 items> 11 217.58 79

71 J-18 35 <None> <Collection: 2 items> 11 217.58 79

72 J-19 35 <None> <Collection: 2 items> 11 217.57 79
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"Minnezona Condominiums" Watercad Analysis for On-site Waterline / Fireline Job No. 21-08-010-00

7314 E Minnezona Date 9/1/2022

Scottsdale, Arizona

Watercad Hydrant Flow Results

ID Label Hydrant Status
Include 
Lateral 
Loss?

Emitter 
Coefficient 
(gpm/psi^n)

Lateral 
Length (ft)

Elevation 
(ft)

Zone Demand Collection
Demand 

(gpm)
Hydraulic 
Grade (ft)

Pressure 
(psi)

34 H-1 Open FALSE 0 20 0 <None> <Collection: 1 item> 1500 104.33 45
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"Minnezona Condominiums" Watercad Analysis for On-site Waterline / Fireline Job No. 21-08-010-00

7314 E Minnezona Date 9/1/2022

Scottsdale, Arizona

Watercad Pipe Flow Results for Max Demand

ID Label
Length 

(Scaled) (ft)

Start 

Node

Stop 

Node

Diameter 

(in)
Material

Hazen-

Williams C

Has 

Check 

Valve?

Minor Loss 

Coefficient 

(Local)

Flow 

(gpm)

Velocity 

(ft/s)

Headloss 

Gradient 

(ft/ft)

Has User 

Defined 

Length?

Length (User 

Defined) (ft)

35 P-1 113 R-1 J-1 6 Asbestos Cement 140 FALSE 1.5 1554 17.63 0.157 TRUE 650

37 P-3 45 J-2 J-3 1.5 Copper 135 FALSE 3.5 6 1.09 0.006 TRUE 50

38 P-4 36 J-1 H-1 6 Ductile Iron 130 FALSE 1.5 1500 17.02 0.318 TRUE 42

42 P-5 26 J-1 J-4 6 Asbestos Cement 140 FALSE 1.5 54 0.61 0.001 TRUE 19

45 P-7 12 J-4 J-5 6 Asbestos Cement 140 FALSE 1.5 48 0.54 0.003 TRUE 3

49 P-10 16 J-6 J-2 6 Asbestos Cement 140 FALSE 1.5 6 0.07 0 TRUE 3

52 P-12 28 J-7 J-6 6 Asbestos Cement 140 FALSE 1.5 12 0.14 0 TRUE 42

55 P-14 11 J-8 J-7 6 Asbestos Cement 140 FALSE 1.5 18 0.2 0 TRUE 3

58 P-16 10 J-9 J-8 6 Asbestos Cement 140 FALSE 1.5 24 0.27 0.001 TRUE 3

61 P-18 9 J-10 J-9 6 Asbestos Cement 140 FALSE 1.5 30 0.34 0.001 TRUE 3

63 P-19 22 J-5 J-11 6 Asbestos Cement 140 FALSE 1.5 42 0.48 0 TRUE 30

64 P-20 10 J-11 J-10 6 Asbestos Cement 140 FALSE 1.5 36 0.41 0.001 TRUE 3

73 P-21 46 J-6 J-19 1.5 Copper 135 FALSE 3.5 6 1.09 0.005 TRUE 120

74 P-22 59 J-7 J-18 1.5 Copper 135 FALSE 3.5 6 1.09 0.005 TRUE 120

75 P-23 59 J-8 J-17 1.5 Copper 135 FALSE 3.5 6 1.09 0.005 TRUE 120

76 P-24 58 J-9 J-16 1.5 Copper 135 FALSE 3.5 6 1.09 0.005 TRUE 120

77 P-25 60 J-10 J-15 1.5 Copper 135 FALSE 3.5 6 1.09 0.005 TRUE 120

78 P-26 59 J-11 J-14 1.5 Copper 135 FALSE 0 6 1.09 0.005 TRUE 120

79 P-27 38 J-5 J-13 1.5 Copper 135 FALSE 3.5 6 1.09 0.006 TRUE 45

80 P-28 38 J-4 J-12 1.5 Copper 135 FALSE 3.5 6 1.09 0.006 TRUE 45
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"Minnezona Condominiums" Watercad Analysis for On-site Waterline / Fireline Job No. 21-08-010-00

7314 E Minnezona Date 9/1/2022

Scottsdale, Arizona

Watercad Pipe Flow Results for Peak Demand

ID Label
Length 

(Scaled) 
(ft)

Start 

Node

Stop 

Node

Diameter 

(in)
Material

Hazen-

Williams 
C

Has Check 

Valve?

Minor Loss 

Coefficient 
(Local)

Flow 

(gpm)

Velocity 

(ft/s)

Headloss 

Gradient 
(ft/ft)

Has User 

Defined 
Length?

Length (User 

Defined) (ft)

35 P-1 113 R-1 J-1 6 Asbestos Cement 140 FALSE 1.5 54 0.61 0 TRUE 650

37 P-3 45 J-2 J-3 1.5 Copper 135 FALSE 3.5 6 1.09 0.006 TRUE 50

38 P-4 36 J-1 H-1 6 Ductile Iron 130 FALSE 1.5 0 0 0 TRUE 42

42 P-5 26 J-1 J-4 6 Asbestos Cement 140 FALSE 1.5 54 0.61 0.001 TRUE 19

45 P-7 12 J-4 J-5 6 Asbestos Cement 140 FALSE 1.5 48 0.54 0.003 TRUE 3

49 P-10 16 J-6 J-2 6 Asbestos Cement 140 FALSE 1.5 6 0.07 0 TRUE 3

52 P-12 28 J-7 J-6 6 Asbestos Cement 140 FALSE 1.5 12 0.14 0 TRUE 42

55 P-14 11 J-8 J-7 6 Asbestos Cement 140 FALSE 1.5 18 0.2 0 TRUE 3

58 P-16 10 J-9 J-8 6 Asbestos Cement 140 FALSE 1.5 24 0.27 0.001 TRUE 3

61 P-18 9 J-10 J-9 6 Asbestos Cement 140 FALSE 1.5 30 0.34 0.001 TRUE 3

63 P-19 22 J-5 J-11 6 Asbestos Cement 140 FALSE 1.5 42 0.48 0 TRUE 30

64 P-20 10 J-11 J-10 6 Asbestos Cement 140 FALSE 1.5 36 0.41 0.001 TRUE 3

73 P-21 46 J-6 J-19 1.5 Copper 135 FALSE 3.5 6 1.09 0.005 TRUE 120

74 P-22 59 J-7 J-18 1.5 Copper 135 FALSE 3.5 6 1.09 0.005 TRUE 120

75 P-23 59 J-8 J-17 1.5 Copper 135 FALSE 3.5 6 1.09 0.005 TRUE 120

76 P-24 58 J-9 J-16 1.5 Copper 135 FALSE 3.5 6 1.09 0.005 TRUE 120

77 P-25 60 J-10 J-15 1.5 Copper 135 FALSE 3.5 6 1.09 0.005 TRUE 120

78 P-26 59 J-11 J-14 1.5 Copper 135 FALSE 0 6 1.09 0.005 TRUE 120

79 P-27 38 J-5 J-13 1.5 Copper 135 FALSE 3.5 6 1.09 0.006 TRUE 45

80 P-28 38 J-4 J-12 1.5 Copper 135 FALSE 3.5 6 1.09 0.006 TRUE 45
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Hydrant Flow Curve Detailed Report - Hydrant Flow Curve - 1

Element Details

Hydrant Flow 
Curve - 1

Label
gpm1,500Nominal Hydrant Flow

H-1Hydrant/Junction 10Number of Intervals

Time
(hours)

0.000

0.000 hours
Pressure

(psi)

0.000 hours
Flow

(gpm)

950

94150

93300

90450

86600

82750

76900

701,050

631,200

551,350

471,500

381,650

281,800

171,950

52,100

02,163
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Hydrant Flow Curve Detailed Report - Hydrant Flow Curve - 1

Hydrant Flow Curve - 1
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Scenario:  Base
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