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1. INTRODUCTION 

1.1. SUMMARY OF PROPOSED DEVELOPMENT 

Magnolia on Osborn is a proposed 92-unit four-story multifamily development, with 5,800 sq.ft. 

of retail space located near the northeast corner of 70th Street and Osborn Road in Scottsdale, 

Arizona.  

 

The purpose of this report is to provide an updated water system analysis supporting the 

proposed residential development. Domestic, irrigation and fire line service will be provided off 

the existing 12” water line along E. 6th Street.  

1.2. LEGAL DESCRIPTION 

The following parcels of subdivided land are located in the NE ¼ of Section 27, Township 2 North, 

Range 4 East of the Gila and Salt River Base and Meridian in Scottsdale, Arizona. Refer to EXHIBIT 

1 for a vicinity map. 

• APN 130-13-064; 31,490 sq.ft. (0.73 ac) NET 

• APN 130-13-062; 31,430 sq.ft. (0.72 ac) NET 

The APNs are platted as Lots 16 and 18 in Orange Acres, as recorded in Book 31, Page 14 of 

Maricopa County Records. The total land area is 1.45 acres, more or less.  

2. DESIGN DOCUMENTATION 

2.1. DESIGN COMPLIANCE 

The proposed water connections are designed to meet design criteria of the City of Scottsdale 

Water Resources Department (“the city”), the Arizona Department of Environmental Quality 

(“ADEQ”), and Maricopa County Environmental Services Department (“MCESD”).  

2.2. PROCEDURES, POLICIES AND METHODOLOGIES 

The general methodology used to evaluate public water infrastructure consists of modeling a 

local network of water distribution mains to meet the city’s pressure, velocity, and water demand 

requirements during daily demand and fire events. Connection to the water system is modeled 

as a reservoir and pump. The pump will simulate a pressure drop and available flow from the 

existing water system as depicted by the fire flow test. 

2.3.  SOFTWARE ACKNOWLEDGEMENT: 

Bentley WaterCAD® Version 8i is the computer modeling tool used in this water study. 

 

3. EXISTING CONDITIONS 

3.1.  EXISTING ZONING, LAND USE & ADJACENT PARCELS  

The two existing parcels are presently zoned C-3. 
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70th Street Lofts northwest of the site is zoned D/DMU-2, a parcel southwest of the site is zoned 

C-3 and both parcels to the east are zone C-3. 

3.2.  EXISTING TOPOGRAPHY, VEGETATION AND LANDFORM FEATURES: 

The west parcel is a parking lot.  The east parcel is an office building with surface parking and an 

enclosed storage yard. Site topography slopes from the northwest to the southeast with 

approximately three feet of fall. Refer to EXHIBIT 2 for an aerial of the overall project existing 

conditions.  

3.3.  EXISTING WATER INFRASTRUCTURE: 

See EXHIBIT 3 - City of Scottsdale (QS 16-44) 

• An 8” ACP water main is located along the south side of Osborn Road approximately 

27’ south of the road centerline and provides existing metered service to the site. A fire 

hydrant exists mid-site. 

• An 8” ACP water main is located approximately 25’ north of East 6th Street centerline 

and provides existing metered service to the site. Another fire hydrant exists mid-site 

on the north side of the street. 

• A 12” DIP water main exists along East 6th Street approximately 10' north of the street 

centerline. 

• A fire hydrant exists at the southeast corner of N. 70th Street and E. 6th Street. 

• A fire hydrant exists on the north side of E. Osborn Rd. at the midpoint of the south 

boundary of the project site. 

3.4.  CERTIFIED FLOW TEST RESULTS OF EXISTING WATER SYSTEM: 

Arizona Flow Testing LLC has performed certified tests on both the 8” and 12” systems.  The 12” 

system tested on February 11, 2022, at 8:30 a.m. recorded a static pressure of 84 psi and residual 

pressure of 80 psi at 2,946 gpm. The extrapolated flow at 20 psi is 13,165 gpm. The test adjusted 

to 72 psi static pressure results in a residual pressure of 68 psi. The adjusted flow at 20 psi is 

11,769 gpm.  

 

The 8” system tested on October 5, 2021, at 7:00 a.m. recorded a static pressure of 90 psi and 

residual pressure of 82 psi at 1,842 gpm. The extrapolated flow at 20 psi is 5,942 gpm. The test 

adjusted to 72 psi static pressure results in a residual pressure of 64 psi. The adjusted flow at 20 

psi is 5,061 gpm.  

 

The City of Scottsdale requires the adjusted pressure parameters to be used in the hydraulic 

analysis.  APPENDIX I includes the flow test documentation. 
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4. PROPOSED CONDITIONS 

4.1. SITE PLAN: 

All existing onsite structures and service lines will be removed. Existing water meter sizes and 

serial numbers will be inventoried for fee credit.  

 

Refer to Appendix II for the Utility Plan.  

4.2. PROPOSED WATER CONNECTION TO EXISTING SYSTEM: 

Metered services for domestic and landscape water will be tapped off the 12” DIP water line in 

East 6th Street and be installed with backflow prevention. Fire line service will also be provided 

off the 12” DIP.  The existing fire hydrants north and south of the site will remain and have 

sufficient flow to serve the proposed development.  See APPENDIX II for a utility plan. 

4.3. SECOND SOURCE: 

The existing system has sufficient valves allowing for fire protection redundancy in the event of  

local service disruption. 

4.4. WATER REQUIREMENTS: 

The city’s design standards govern the fire flow rates used for all buildings per Section 6-1.500 of 

the City of Scottsdale’s Design Standards & Policies Manual (“DS&PM”), dated January 2018. The 

required available fire flow is 2,500 gpm for commercial and multi-family residential properties, 

per Section 6-1.501 of the DS&PM.  

4.5. MAINTENANCE RESPONSIBILITIES:  

Water meter and service line connections to the public main will be located within easements 

and/or right-of-way and be maintained by the city. 

 

The owner will privately maintain on-site domestic and landscape service lines and backflow 

preventers as will the fire line. 

 

5. WATER SYSTEM COMPUTATIONS 

5.1. WATER DEMANDS 

Water demands are per Figure 6.1-2 in the City’s DS+PM.  The fire hydrant flow test was 

completed with the existing commercial site occupied. Therefore, the total new demand was 

reduced by the existing commercial use. The new demand for a proposed project located just 

north of the site is added to account for the increase in the water model. 
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5.2. SOFTWARE MODELING: 

Bentley WaterCAD® Version 8i is the computer modeling tool used in this study. 

Network analysis input parameters included the following: 

• Pipe diameters (inches) 

• Pipe lengths (feet) 

• Pipes invert elevations (feet – MSL) 

• A reservoir and a pump to model the fire flow test 

• System demands (gpm) 

• Fire flows (gpm) 

• Model piping is ductile iron pipe using Hazen-Williams frictional losses (C = 130) 

Output parameters included: 

• Pressure (psi) 

• Flow rates (gpm) 

• Velocities (fps) 

5.3. MINIMUM PRESSURE REQUIREMENTS: 

The following system pressure requirements are in accordance with the City’s design standards: 

Average day, maximum day and peak hour flow demands: 

• Minimum pressure = 50 psi 

• Maximum pressure = 120 psi 

Maximum day plus coincident fire flow demand: 

• Minimum pressure = 30 psi 

• Maximum pressure = 120 psi 

Head loss in the public mains shall not exceed 10 feet per 1,000 feet length of pipe. 

5.4. WATER SYSTEM ANALYSIS: 

A summary of the modeling results is presented below in Table 2. Detailed WaterCAD® reports 

are presented in APPENDIX III. 

 

Bldg Area 

(sq.ft.)

Dwellng 

Units    

ADD 

(gpm/unit)

Avg. Day 

Demand       

(gpm)

Max. Day 

Demand       

(gpm)

Peak Hour 

(gpm)

Residential - 92 0.2700 24.8 49.7 86.9

Retail 5,800 - 0.0011 6.4 12.9 22.5

Ex. Office 6,195 - -0.0008 -5.2 -10.3 -18.1

26.1 52.2 91.4

Peaking Factors: Max Day = 2.0, Peak Hour = 3.5

Table 1:  Onsite Water Demand Calculations

Net Demands
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A 3000 gpm plus max day demand analysis was run for the 12” system along 6th Street as this 

pipe will supply both domestic and fire service to the project. The 8” system along Osborn Road 

was analyzed for a 1500 gpm fire hydrant demand. 

 

 
 

These results indicate that the proposed water system meets the City’s criteria for daily water 

usage and fire flow events. 

5.5. WATER SERVICE NEEDS: 

All off of 12” DIP line on 6th Street: 

Residential demand – 2” meter 

Landscape demand – 1” meter 

Fire service demand – 6” line  

6. SUMMARY / CONCLUSIONS 

6.1. SUMMARY: 

The proposed water connections are designed to meet criteria of the City’s Design Standards and 

Policies Manual, the Arizona Department of Environmental Quality (“ADEQ”), and Maricopa 

County Environmental Services Department (“MCESD”).  

 

The hydraulic output indicates that the surrounding existing public water system and fire 

hydrants are sufficient to provide domestic, irrigation and fire service to this project. 

 

Pressure regulating valves preset to 80 psi will be required on all water service connections to 

the building. Backflow prevention will be provided on all metered service connections. 

 

6.2. PROJECT SCHEDULE: 

As a residential apartment development, the infrastructure and buildings are proposed to be 

constructed in a single phase. 

7. REFERENCES 

1. COS Water Q-S MAP 16-44 

2. City of Scottsdale Design Standards & Policies Manual, 2018 (Chapter 6 – Water) 

Min. Node Max. Node

Peak Hour 109.5 70 J-9 73 J-3 0.3 P-3

Max. Day + Fire Flow 

(12" System)
2,562.0 66 J-2 69 J-1 8.7 P-3

 Fire Flow (8" System) 1500 47 J-9 67 J-3 9.6 P-6

Demand Scenario
Water Demand 

(GPM)

Pressure (PSI)  Velocity 

(ft/s)

Table 2:  WaterCAD® Analysis Results

Pipe ID
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Arizona Flow Testing LLC 

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

HYDRANT FLOW TEST REPORT 

Project Name:    Olive Garden 
Project Address:      Osborn Road & Scottsdale Road (SWC), Scottsdale, Arizona, 85251   
Client Project No.: Not Provided 
Arizona Flow Testing Project No.:   21528 
Flow Test Permit No.: C66438 
Date and time flow test conducted: October 5, 2021 at 7:00 AM 
Data is current and reliable until:   April 5, 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 18 PSI Safety Factor 

Static Pressure:   90.0 PSI   Static Pressure:       72.0 PSI 
(Measured in pounds per square inch) (Measured in pounds per square inch)  

Residual Pressure:  82.0 PSI Residual Pressure:   64.0 PSI  
(Measured in pounds per square inch) (Measured in pounds per square inch) 

Pitot Pressure:  24.0 PSI 
(Measured in pounds per square inch) 

Distance between hydrants:   Approx..: 330 Feet 
Diffuser Orifice Diameter: One 4-inch Hose Monster 
(Measured in inches) Main size:     Not Provided 

Coefficient of Diffuser:  .9 

Flowing GPM:       1,842 GPM Flowing GPM: 1,842 GPM 
(Measured in gallons per minute)  

GPM @ 20 PSI:  5,942 GPM GPM @ 20 PSI: 5,061 GPM 

Flow Test Location North 

 

 

Project Site 
3380 North Scottsdale 

Road 

Flow Fire Hydrant 

Pressure Fire Hydrant 

East 6th Street 
North Scottsdale Road 

Scottsdale requires a 

maximum Static 

Pressure of 72 PSI for 

AFES Design. 

East Osborn Road 

Note: for 8" main on
Osborn

http://www.azflowtest.com/
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8” System  
FH Flow Test – N1.85 Graph 
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Arizona Flow Testing LLC 

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

HYDRANT FLOW TEST REPORT 

Project Name:    Magnolia FH  
Project Address:      70th Street & Osborn Road (NEC), Scottsdale, Arizona, 85251 
Client Project No.: Not Provided 
Arizona Flow Testing Project No.:   22095 
Flow Test Permit No.: C67825 
Date and time flow test conducted: February 11, 2022 at 8:30 AM 
Data is current and reliable until:   August 11, 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 12 PSI Safety Factor 

Static Pressure:   84.0 PSI   Static Pressure:       72.0 PSI 
(Measured in pounds per square inch) (Measured in pounds per square inch)  

Residual Pressure:  80.0 PSI Residual Pressure:   68.0 PSI  
(Measured in pounds per square inch) (Measured in pounds per square inch) 

Pitot Pressure:  47.0 PSI 
(Measured in pounds per square inch) 

Distance between hydrants:   Approx.: 950 Feet 
Diffuser Orifice Diameter: One 4-inch Pollard Diffuser 
(Measured in inches) Main size:     12-inch DIP 

Coefficient of Diffuser:  .9 

Flowing GPM:       2,946 GPM Flowing GPM: 2,946 GPM 
(Measured in gallons per minute)  

GPM @ 20 PSI:  13,165 GPM GPM @ 20 PSI:  11,769 GPM 

Flow Test Location North 

   

Project Site 
70th Street & Osborn 

Road (NEC) 

Flow Fire Hydrant 

Pressure Fire Hydrant 

North Marshall Way 
North 70th Street 

Scottsdale requires a 

maximum Static 

Pressure of 72 PSI for 

AFES Design. 

East Osborn Road 

East 6th Street 

Note: for 6th St
main analysis. Both
off of 12" main
system, good

http://www.azflowtest.com/
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FlexTable: Junction Table

Active Scenario:  PHD

Magnolia Osborn.wtg

Pressure
(psi)

Hydraulic
Grade
(ft)

Demand
(gpm)

Elevation
(ft)

LabelID

721,417.0801,250.60J-134

721,417.061101,249.90J-236

731,413.5001,245.60J-340

721,413.5001,247.40J-442

721,413.5001,248.20J-749

711,413.5001,249.30J-851

701,413.5001,250.60J-953

711,413.5001,250.30J-1055

711,413.5001,249.70J-1157

711,413.5001,249.40J-1364

731,413.5001,245.79J-1568
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FlexTable: Pipe Table

Active Scenario:  PHD

Magnolia Osborn.wtg

Velocity
(ft/s)

Length
(ft)

Flow
(gpm)

Hazen-Williams
C

MaterialDiameter
(in)

Label

0.08109110130.0Ductile Iron24.0P-1

0.08124110130.0Ductile Iron24.0P-2

0.31442110130.0Ductile Iron12.0P-3

0.00770130.0ACP24.0P-4

0.001360130.0ACP24.0P-5

0.003900130.0ACP8.0P-6

0.004420130.0ACP8.0P-7

0.005490130.0ACP8.0P-8

0.004090130.0ACP8.0P-9

0.005250130.0CIP6.0P-10

0.003950130.0ACP8.0P-11

0.001950130.0ACP8.0P-12

0.002990130.0ACP8.0P-13

0.009930130.0ACP8.0P-14
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Fire Flow Node FlexTable: Fire Flow Report

Active Scenario:  MDD+FF

Magnolia Osborn.wtg

Velocity of
Maximum Pipe

(ft/s)

Pipe w/
Maximum
Velocity

Pressure
(Upper Fire
Flow Limit)

(psi)

Junction w/
Minimum
Pressure
(System)

Fire Flow
(Total Upper

Limit)
(gpm)

-Pressure
(Calculated
Residual @
Total Flow
Needed)

(psi)

Flow (Total
Needed)
(gpm)

Label

2.17P-268J-23,000692,500J-1

8.69P-368J-13,063662,563J-2
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12" System



Fire Flow Node FlexTable: Fire Flow Report

Active Scenario:  MDD+FF

Magnolia Osborn.wtg

Velocity of
Maximum Pipe

(ft/s)

Pipe w/
Maximum
Velocity

Pressure
(Upper Fire
Flow Limit)

(psi)

Junction w/
Minimum
Pressure
(System)

Fire Flow
(Total Upper

Limit)
(gpm)

-Pressure
(Calculated
Residual @
Total Flow
Needed)

(psi)

Flow (Total
Needed)
(gpm)

Label

1.11P-270J-91,501711,500J-1

4.44P-370J-91,564701,563J-2

1.06P-565J-91,501671,500J-3

9.58P-655J-81,501551,500J-4

9.58P-651J-81,501511,500J-7

9.58P-652J-71,501491,500J-8

9.58P-649J-101,501471,500J-9

9.58P-649J-91,501481,500J-10

9.58P-649J-101,501491,500J-11

9.58P-651J-111,501511,500J-13

9.58P-658J-91,501611,500J-15
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Pump Definition Detailed Report:  PMP-1

Active Scenario:  MDD+FF

Magnolia Osborn.wtg

Element Details

61ID Notes

PMP-1Label

Pump Definition Type

Standard (3
Point)

Pump Definition Type
ft157.00Design Head

gpm0Shutoff Flow gpm11,769Maximum Operating Flow

ft166.30Shutoff Head ft46.20Maximum Operating Head

gpm2,946Design Flow

Pump Efficiency Type

Best
Efficiency

Point
Pump Efficiency Type

%100.0Motor Efficiency

%100.0BEP Efficiency FalseIs Variable Speed Drive?

gpm0BEP Flow

 Transient (Physical)

lb·ft²0.000Inertia (Pump and Motor) SI=25,
US=1280

Specific Speed

rpm0Speed (Full) TrueReverse Spin Allowed?
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Pump Definition Detailed Report:  PMP-1

Active Scenario:  MDD+FF

Magnolia Osborn.wtg
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Pump Definition Detailed Report:  PMP-2

Active Scenario:  MDD+FF

Magnolia Osborn.wtg

Element Details

60ID Notes

PMP-2Label

Pump Definition Type

Standard (3
Point)

Pump Definition Type
ft147.80Design Head

gpm0Shutoff Flow gpm5,061Maximum Operating Flow

ft166.30Shutoff Head ft46.20Maximum Operating Head

gpm1,842Design Flow

Pump Efficiency Type

Best
Efficiency

Point
Pump Efficiency Type

%100.0Motor Efficiency

%100.0BEP Efficiency FalseIs Variable Speed Drive?

gpm0BEP Flow

 Transient (Physical)

lb·ft²0.000Inertia (Pump and Motor) SI=25,
US=1280

Specific Speed

rpm0Speed (Full) TrueReverse Spin Allowed?
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Pump Definition Detailed Report:  PMP-2

Active Scenario:  MDD+FF

Magnolia Osborn.wtg
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