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A. INTRODUCTION              30194471.00 

 

1. Site Location / Description 

The subject site associated with this Preliminary Basis of Design Water Report for a proposed 

development, 94 Hundred Shea - The Village, is located adjacent to the southeast corner of E. Shea 

Blvd. and N. 92nd St., in the Full Purpose Limits of the City of Scottsdale (COS), Arizona. The ±3.594-

acre site is previously developed with +1.867 acres of a paved parking lot, +0.770 acres of a covered 

parking lot, and +0.958 acres of undeveloped land with associated utilities, desert landscaping, and 

access drives. See Exhibit 1 Aerial Map below and in the Appendix. 

 

The proposed development will include the demolition of all existing structures followed by the 

construction of a 219-unit multi-level apartment complex. The proposed multi-family complex will be 

comprised of a single four-story building wrapped around a six-story parking garage and one open-

space courtyard. The maximum height of the building is 58’ and the top unit floor height is 45’. The 

development will feature an extensive multi-purpose clubhouse containing a full fitness center among 

other various amenities complete with all associated grading, drainage, utility, landscape, and 

hardscape improvements. 

 

The subject site is currently zoned in the Commercial Office District (C-O) and is in the process of being 

rezoned to a Planned Unit Development (PUD). The associated General Plan Amendment and 

Rezoning Applications have been submitted, and proper documentation will be provided upon 

receipt. 

 

 
 

2. Purpose / Objective 

The purpose of this Preliminary Basis of Design Water Report is to identify and analyze the existing 

and proposed water demand and system conditions and characteristics as they relate to the planned 

development. 
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B. DESIGN DOCUMENTATION         
 

1. Design Criteria 

94 Hundred Shea - The Village is to be designed to meet the requirements of the following: 

 

• City of Scottsdale Design Standards and Policies Manual - 2018 (COS DSPM)  

• MAG Uniform Standard Specifications and Details for Public Works Construction - 2019 

Revision 

• COS Supplement to MAG Uniform Standard Specifications and Details for Public Works 

Construction - 2015 

• Scottsdale Revised Code - 2019 (SRC) 

• International Fire Code - 2015 (IFC) 

 

2. Methodology & Software 

The proposed water system for 94 Hundred Shea - The Village was modeled using EPANET 2.0. The 

model was arranged and analyzed based on the impact of the projected water demand on the present 

conditions (determined from the existing conditions fire flow test). The proposed water line design is 

arranged in a loop configuration encircling the proposed building within the dedicated fire lane. The 

water system is designed to make two connections to the existing 8” Ductile Iron Pipe (DIP) water 

lines at the north and south site boundaries, and these connections will link the proposed water 

system to the two adjacent systems.  

 

The proposed development, 94 Hundred Shea - The Village, consists of a four-story residential building 

combined with a six-level parking garage. The total gross building area of 401,401 square feet (SF) is 

the sum of all four-floor living areas, commercial areas, and parking structures. The individual floor 

areas are comprised of the gross building space on that floor combined with that level’s accompanying 

garage space. In addition to the four garage levels concurrent with the four building floors, the parking 

garage includes two below-grade levels and a top-level at roof elevation for a total of seven levels. 

Each total floor area includes the associated parking level, but the bottom and top levels must be 

accounted for separately. The remaining building area was accounted for as commercial, including 

but not limited to the clubhouse, office space, fitness center, luxury area, dog spa, bike storage, 

maintenance, and trash enclosure. The total fire flow area was calculated using the sum of each 

individual floor area. According to Tables B105.1 and B105.2 in the IFC, Type V-A and I-B building 

construction containing the calculated fire flow area corresponds with a fire flow of 8,000 GPM and a 

75% allowed reduction for the minimum requirement. Table 1.0 below provides the Fire Flow 

Calculation. 
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Table 1.0 – Fire Flow Calculation 

  

Floor Level Building Construction 

Type 

Floor Area 

Building and Garage 1st Floor V-A and I-B 67,000 sf 

Building and Garage 2nd Floor V-A and I-B 67,000 sf 

Building and Garage 3rd Floor V-A and I-B 67,000 sf 

Building and Garage 4th Floor V-A and I-B 67,000 sf 

Below-Grade Garage Level 1 V-A 20,182 sf 

Below-Grade Garage Level 2 V-A and I-B   20,182 sf 

Rooftop Garage Level V-A and I-B 20,182 sf 

Commercial Area V-A and I-B 72,856 

Total Fire Flow Area = 401,401 sf 

Fire Flow Demand = 8,000 GPM 

Minimum Fire Flow (75% Allowed Reduction) = 2,000 GPM 

 

A pump (Pump 35) is set up in the water model to replicate the existing water pressure on the project 

site based on the Hydrant Flow Test Report conducted by Arizona Flow Testing, LLC on May 20, 2022. 

Four different simulations of the water model were generated as required by the COS DSPM. Table 2.0 

below provides the description of each simulation and Exhibit 4 EPANET Flex Tables are included in the 

Appendix. 

 

Table 2.0 – Water Model Simulations 

 Description 

DSPM Scenario 1: 

 Average Day Demand 

Calculated the Average Day Demand of the entire site 

using Figure 6-1.2 in the COS DSPM. The demand is 

assigned to junctions 16 and 31, the two domestic 

connections into the proposed building.   

DSPM Scenario 2:  

Peak Hour Demand 

Calculated the Peak Hour Demand of the entire site using 

the Average Day Demand multiplied by 3.5. The demand 

is assigned to junctions 16 and 31, the two domestic 

connections into the proposed building.  

DSPM Scenario 3:  

Maximum Day Demand with Fire Flow 

Calculated the Maximum Day Demand with Fire Flow of 

the entire site using the Average Day Demand multiplied 

by 2 plus the worst-case Fire Flow Demand at the 

furthest demand node from the main water supply. The 

demand is assigned to junction 16 as the worst-case 

scenario for a single domestic connection into the 

proposed building.    

DSPM Scenario 4: 

 Initial Service Line Design Flow 

Calculated the Initial Service Line Design Flow of the 

entire site by maintaining the minimum domestic service 

pressure at the furthest demand node from the main 

water under normal daily operating flow conditions. The 
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demand is assigned to junctions 16 and 31, the two 

domestic connections into the proposed building.  

C. EXISTING CONDITIONS 
 

1. Zoning / Land Use 

The subject site is currently zoned in the Commercial Office District (C-O) and is in the process of being 

rezoned to a Planned Unit Development (PUD). The Overall Planned Unit Development is 10.36 acres. 

The associated General Plan Amendment and Rezoning Applications have been submitted, and proper 

documentation will be provided upon receipt. 

 

2. Topography / Vegetation / Landforms 

The site is comprised mostly of a vacant asphalt-paved parking lot. In the northeast corner, there is a 

canopy-covered parking lot. In the northwest corner, there is an uncovered parking lot, both lots 

currently serve the adjacent development to the north. Native desert landscape and vegetation 

occupy the undeveloped area between the parking lots. The location generally drains from the 

northeast, the site’s highest elevation point, towards the southwest to the lowest elevation point. 

There is an existing retention pond in between the covered and uncovered parking lots with a second 

pond located just south of the two parking lots. The rest of the site drains into two more retention 

ponds positioned along the southern boundary of the property. 

 

3. Location / Description of Utilities 

The City of Scottsdale is the water provider for the subject site. There is an existing 8” water line-

oriented north-south along the western property line. There are existing water valves on the 8” water 

line at the connection points to the north and south looped water systems. Reference Exhibit 2 

Existing Conditions in the Appendix. 

  

4. Fire Flow Results 

A hydrant flow test was performed by Arizona Flow Testing, LLC on May 20, 2022. The flow test was 

conducted on the commercial property between the project site and E. Shea Blvd. Table 3.0 below 

provides the flow test data with a 10% Safety Factor. The Appendix contains Exhibit 5 Hydrant Flow 

Test Report for reference. 

 

Table 3.0 – Flow Test Data (with 10% Safety Factor) 

  

Static Pressure = 64.8 psi 

Residual Pressure = 55.8 psi 

Flowing Rate = 2,354 GPM 

Maximum Flow Rate @ 20 psi = 5,599 GPM 
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D. PROPOSED CONDITIONS 
 

1. Utility Layout 

The water line design for this site requires the demolition of an existing 8” water line and the 

installation of a new proposed looped water system. The existing 8” water line segment aligned along 

the western property boundary site connects to two existing water valves at the connection points to 

the two neighboring properties directly to the north and south of our proposed site. The existing 8” 

water line is part of the blanket public access easement, to be abandoned, as shown in the utility map 

provided by the City of Scottsdale. Once the existing water line has been removed, the proposed 

system will connect to the two existing valves located at the north and south property lines of the 

site. Adhering to Section 6-1.402 of the COS DSPM, the proposed system will be arranged in a loop 

configuration of 8” DIP that will encompass the entire perimeter of the proposed building. A 

designated fire lane will contain the water mains and be within a 16’ public water line easement. 

Although 20’ is the standard easement requirement, a 16' water line easement with 6’ separation 

from storm sewer has been granted by Richard Sacks with the COS, per the second round of review 

comments.  

 

The proposed design involves the addition of three fire hydrants spaced out evenly along the looped 

system to satisfy the 700 linear-foot (LF) maximum spacing requirements. These hydrants will all tie 

directly into the proposed 8” water line loop via a 6” water line connected at the hydrant. The existing 

hydrant used for the flow test is located on the property to the north and connects to the proposed 

system via the existing 8” water line. Along with this existing hydrant, the three proposed fire hydrant 

assemblies will be capable of providing and distributing ample fire protection to any location on site. 

 

The proposed layout makes two 4” connections into the building at opposite corners of the complex: 

one connection by the garage driveway in the southwest corner of the site, and the second connection 

near the clubhouse entrance located in the northeast corner. The 8” water main tees off in to a 3” 

water line feeding a 3” water meter, backflow prevention assembly, and ultimately a 4” water line 

stub into the building at the northeast location and tees off into a 4” water line feeding a 3” water 

meter, backflow prevention assembly, and ultimately a 4” water line stub into the building at the 

southwest location. The final submittal will provide the finalized service connections, domestic and 

landscape meters, fire riser room, and the size and location of the fire line. Note Exhibit 6 Preliminary 

Water Line Plan attached in the Appendix. 

 

In summation, the design plan entails the installation of the entire 8” looped water line configuration 

totaling 1,880 LF, three new fire hydrants, and the associated 36 LF of a 6” DIP fire hydrant service 

line. The proposed layout also demands the addition of two 3” water meters, two 3” backflow 

preventers, one 8” backflow preventor, two 4”x3” transitions, and the accompanying 40 LF of 3” DIP 

and 51 LF of 4” DIP water lines. Additional water design arrangements include all necessary tee 

junctions, degree bends, and tap sleeves & valves. 

 

2. Water Zone 

The project site is located within Pressure Zone 2 according to the City Pressure Zone Map 

documented in Figure 6-1.3 in the COS DSPM. 
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3. Maintenance 

The proposed water system is designed to be public, and the City of Scottsdale is to be fully 

responsible for any maintenance of the system within the proposed water easements. Once meter 

locations are proposed and finalized, the project owner will be responsible for all improvements 

beyond and outside of the pertaining water meters and associated easements. 

 

E. COMPUTATIONS 

1. Water Demand for Existing Development 

The land use for the existing development is designated as “natural area open space” use, and the 

corresponding demand is 0 ���
��  according to Figure 6-1.2 in the COS DSPM. 

 

Average Day Demand                                    Figure 6-1.2 COS DSPM (2018) 

 

  = �	
�
�
 � × Existing Site Area (sf) 

  = (0) × (243,675) 

= &. & ()* 

 

Maximum Day Demand                              Section 6-1.404 COS DSPM (2018) 

 

= (2) × Average Day Demand (gpd)   

= (2) × (0) 

= &. & ()* 

 

Peak Hour Demand                               Section 6-1.404 COS DSPM (2018) 

 

  = (3.5) × Average Day Demand (gpd)   

   = (3.5) × (0) 

   = &. & ()* 

 

 

Fire Flow                                    Table B105.2 IFC (2012) 

 

    = Fire Flow (GPM) − 75% Allowed Flow Reduction (GPM) 

    = [0 − (0.75 × 0)] 

    = &. & ()? 

 

Maximum Day Demand with Fire Flow 

 

  = Maximum Day Demand (GPM) + Fire Flow (GPM) 

  = (0) + (0) 

  = &. & ()? 
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2. Water Demand for Proposed Development 

The proposed development, 94 Hundred Shea - The Village, consists of a multi-family apartment with 

219 units and ±72,856 SF of gross communal space comprised of the clubhouse and other various 

facilities. This communal area is classified as “Commercial Space” which calls for 0.8 	
�
�
  of water 

demand. The residential area of the complex is graded as “High-Density Condominium” land usage 

with a unit density of ±60.93 dwelling units per acre and demands 185.3 	
�
CDEF detailed in Figure 6-1.2 

of the COS DSPM. According to Tables B105.1 and B105.2 in the IFC, the specified building 

construction type containing the determined fire flow area corresponds with a fire flow of 8,000 GPM 

and a 75% allowed reduction for the minimum requirement. 

 

Average Day Demand                                     Figure 6-1.2 COS DSPM (2018) 

 

= G�	
�
CDEF� × unitsH + �	
�

�
 � × Commercial Area (sf) 

= (185.3 × 219) + (0.8 × 72,856)  

  = KL, LMM NOP QR ST& NOU   

 

Maximum Day Demand                               Section 6-1.404 COS DSPM (2018) 

 

  = (2) × Average Day Demand (GPM) 

  = (2) × (140) 

  = VL& NOU 

 

Peak Hour Demand                                Section 6-1.404 COS DSPM (2018) 

 

  = (3.5) × Average Day Demand (GPM) 

    = (3.5) × (140) 

    = TK& NOU 

 

Fire Flow                                     Table B105.2 IFC (2015) 

 

= Fire Flow (GPM) − 75% Allowed Flow Reduction (GPM) 

= [8,000 − (0.75 × 8,000)] 
= V, &&& NOU 

 

Maximum Day Demand with Fire Flow  

 

= Maximum Day Demand (GPM) + Fire Flow (GPM)  
   = (280) + (2,000) 

   = V, VL& NOU 
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F. SUMMARY 
In conclusion, the proposed water system for the 94 Hundred Shea - The Village abides by all the City of 

Scottsdale’s design standards and policies. This Preliminary Basis of Design Water Report outlines the 

existing and proposed conditions for the development. Due to the change in land usage from auxiliary 

parking and natural open space to a residential High Density Condominium development, the proposed 

water demand for the 94 Hundred Shea - The Village is substantially higher than the existing conditions. 

However, the proposed water system is designed to satisfy the pressure requirements described in 

Section 6-1.406 of the COS DSPM. The demand comparison for the existing and proposed developments 

is shown below in Table 4.0. Also displayed below in Table 5.0, the water model hydraulic results show 

that all pressures and head losses adhere to those parameters established by the City of Scottsdale. All 

criteria specific for pressure required within the building will be considered by the 

Mechanical/Electrical/Plumbing consultant during the Development Review process. 

 

Table 4.0 - Demand Comparison: Existing Development vs. Proposed Development 

 Existing Development Proposed Development 

Average Day Demand 0.0 GPM 140 GPM 

Maximum Day Demand 0.0 GPM 280 GPM 

Peak Hour Demand 0.0 GPM 490 GPM 

Maximum Day Demand with Fire Flow 0.0 GPM 2,280 GPM 

 

Table 5.0 - Water Model Hydraulic Results  

 

 

Proposed 

Condition 

City of Scottsdale 

Design 

Requirements 

Criteria 

Met 

(Y or N) 

Scenario 1: Minimum Residual Pressure 

(Average Day Demand) 
 70.15 psi 50 psi (Min.) Y 

Scenario 2: Maximum Static Pressure 

(Peak Hour Demand) 
49.62 psi 120 psi (Max.) Y 

Scenario 3: Minimum Pressure 

(Maximum Day Demand with Fire Flow) 
55.61 psi 30 psi (Min.) Y 

Scenario 4: Maximum Headloss 

(Maximum Day Demand) 
7.19 ft/ 1,000 ft 10 ft / 1,000 ft Y 

 

H. REFERENCES 
 

• City of Scottsdale Design Standards and Policies Manual – 2018 

• MAG Uniform Standard Specifications and Details for Public Works Construction - 2019 

• COS Supplement to MAG Uniform Standard Specifications and Details for Public Works 

Construction - 2015 

• Scottsdale Revised Code - 2019 

• International Fire Code - 2015 

• Scottsdale Geographic Information Systems - Water Quarter Section Map 28-50 
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Scenario 1 – Minimum Residual Pressure  

Average Day Demand 

 

 

 

 

 

  



Network Table - Nodes

Demand Head Pressure

 Node ID GPM ft psi

Junc 2 0.00 149.52 64.79

Junc 1 0.00 149.52 64.79

Junc 3 0.00 149.52 64.79

Junc 32 0.00 149.52 64.79

Junc 28 0.00 149.53 64.79

Junc 27 0.00 149.54 64.80

Junc 4 0.00 149.52 64.79

Junc 21 0.00 149.56 64.80

Junc 22 0.00 149.58 64.81

Junc 23 0.00 149.61 64.83

Junc 24 0.00 149.65 64.84

Junc 13 0.00 149.52 64.79

Junc 5 0.00 149.52 64.79

Junc 8 0.00 149.52 64.79

Junc 29 0.00 148.90 64.52

Junc 30 0.00 148.49 64.34

Junc 31 70.00 145.35 62.98

Junc 12 0.00 149.52 64.79

Junc 18 0.00 149.54 64.80

Junc 17 0.00 149.52 64.79

Junc 14 0.00 149.52 64.79

Junc 15 0.00 149.45 64.76

Junc 16 70.00 146.31 63.40

Junc 10 0.00 149.52 64.79

Junc 9 0.00 149.52 64.79

Junc 11 0.00 149.52 64.79

Junc 19 0.00 149.54 64.80

Junc 20 0.00 149.56 64.80

Junc 26 0.00 149.54 64.80

Junc J-1 0.00 149.52 64.79

EPANET 2 Page 1



Demand Head Pressure

 Node ID GPM ft psi

Junc J-2 0.00 149.52 64.79

Junc J-3 0.00 149.56 64.80

Junc J-4 0.00 149.56 64.80

Resvr 25 -140.00 0.00 0.00

EPANET 2 Page 2



Network Table - Links

Length Diameter Roughness Flow Velocity Unit Headloss Friction Factor

 Link ID ft in GPM fps ft/Kft

Pipe 3 24.97 8 140 10.60 0.07 0.00 0.046

Pipe 2 18.79 8 140 -10.60 0.07 0.00 0.046

Pipe 1 19.46 6 140 0.00 0.00 0.00 0.000

Pipe 29 19.6 8 140 -10.60 0.07 0.01 0.066

Pipe 28 27.5 8 140 -10.60 0.07 0.00 0.042

Pipe 24 91.30 8 140 -80.60 0.51 0.17 0.027

Pipe 20 23.3 8 140 -140.00 0.89 0.90 0.048

Pipe 22 89.5 8 140 140.00 0.89 0.42 0.022

Pipe 25 35.33 3 140 70.00 3.18 17.73 0.028

Pipe 26 25.2 3 140 70.00 3.18 16.23 0.026

Pipe 11 14.41 8 140 0.00 0.00 0.00 0.000

Pipe 10 18.31 8 140 0.00 0.00 0.00 0.000

Pipe 9 4.39 8 140 -10.60 0.07 0.01 0.098

Pipe 16 6.62 8 140 59.40 0.38 0.22 0.065

Pipe 18 8.36 6 140 0.00 0.00 0.00 0.000

Pipe 8 224.26 8 140 -10.60 0.07 0.00 0.034

Pipe 13 12.98 8 140 -10.60 0.07 0.01 0.077

Pipe 19 219.84 8 140 59.40 0.38 0.09 0.027

Pipe 17 160.7 8 140 59.40 0.38 0.10 0.029

Pipe 12 7.8 8 140 0.00 0.00 0.00 0.000

Pipe 21 74 8 140 140.00 0.89 0.42 0.022

Pipe 49 5.26 8 140 59.40 0.38 0.26 0.076

EPANET 2 Page 1



Length Diameter Roughness Flow Velocity Unit Headloss Friction Factor

 Link ID ft in GPM fps ft/Kft

Pipe 50 18.476 8 140 -80.60 0.51 0.24 0.039

Pipe 15 8.34 4 140 70.00 1.79 8.74 0.059

Pipe P-1 19 8 140 -10.60 0.07 0.00 0.038

Pipe P-2 469 8 140 -10.60 0.07 0.00 0.033

Pipe P-3 10 6 140 0.00 0.00 0.00 0.000

Pipe P-4 22 8 140 -10.60 0.07 0.00 0.033

Pipe P-5 68 8 140 -80.60 0.51 0.15 0.024

Pipe P-6 33 8 140 -80.60 0.51 0.15 0.024

Pipe P-7 26 8 140 0.00 0.00 0.00 0.000

Pump 35 #N/A #N/A #N/A 140.00 0.00 -166.19 0.000

Valve 32 #N/A 3 #N/A 70.00 3.18 3.13 0.000

Valve 33 #N/A 3 #N/A 70.00 3.18 3.13 0.000

EPANET 2 Page 2
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Scenario 2 – Maximum Static Pressure 

Peak Hour Demand 

 

 

  



Network Table - Nodes

Demand Head Pressure

 Node ID GPM ft psi

Junc 2 0.00 147.63 63.97

Junc 1 0.00 147.63 63.97

Junc 3 0.00 147.63 63.97

Junc 32 0.00 147.63 63.97

Junc 28 0.00 147.63 63.97

Junc 27 0.00 147.79 64.04

Junc 4 0.00 147.63 63.97

Junc 21 0.00 147.99 64.13

Junc 22 0.00 148.23 64.23

Junc 23 0.00 148.54 64.36

Junc 24 0.00 148.93 64.53

Junc 13 0.00 147.60 63.95

Junc 5 0.00 147.61 63.96

Junc 8 0.00 147.61 63.96

Junc 29 0.00 140.96 61.08

Junc 30 0.00 136.67 59.22

Junc 31 245.00 98.27 42.58

Junc 12 0.00 147.60 63.95

Junc 18 0.00 147.78 64.03

Junc 17 0.00 147.61 63.96

Junc 14 0.00 147.60 63.95

Junc 15 0.00 146.76 63.59

Junc 16 245.00 108.36 46.95

Junc 10 0.00 147.60 63.95

Junc 9 0.00 147.60 63.95

Junc 11 0.00 147.60 63.95

Junc 19 0.00 147.78 64.03

Junc 20 0.00 147.98 64.12

Junc 26 0.00 147.84 64.06

Junc J-1 0.00 147.61 63.96

EPANET 2 Page 1



Demand Head Pressure

 Node ID GPM ft psi

Junc J-2 0.00 147.61 63.96

Junc J-3 0.00 147.94 64.10

Junc J-4 0.00 147.94 64.10

Resvr 25 -490.00 0.00 0.00

EPANET 2 Page 2







 

 94 Hundred Shea - The Village | Preliminary Basis of Design Water Report | October 2022 

 

 

 

 

 

 

 

 

 

Scenario 3 –Minimum Pressure 

Maximum Day Demand with Fire Flow 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Network Table - Nodes

Demand Head Pressure

 Node ID GPM ft psi

Junc 2 0.00 114.33 49.54

Junc 1 0.00 114.33 49.54

Junc 3 0.00 114.35 49.55

Junc 32 0.00 114.28 49.52

Junc 28 0.00 114.25 49.50

Junc 27 0.00 114.20 49.48

Junc 4 0.00 114.39 49.56

Junc 21 0.00 115.82 50.18

Junc 22 0.00 119.94 51.97

Junc 23 0.00 124.76 54.06

Junc 24 0.00 130.59 56.59

Junc 13 0.00 115.07 49.86

Junc 5 0.00 114.83 49.75

Junc 8 0.00 114.85 49.76

Junc 29 0.00 113.62 49.23

Junc 30 0.00 113.21 49.05

Junc 31 70.00 110.08 47.70

Junc 12 0.00 115.07 49.86

Junc 18 0.00 115.43 50.02

Junc 17 0.00 115.14 49.89

Junc 14 0.00 115.11 49.88

Junc 15 0.00 115.04 49.85

Junc 16 70.00 111.90 48.49

Junc 10 0.00 115.07 49.86

Junc 9 0.00 115.06 49.86

Junc 11 0.00 115.07 49.86

Junc 19 0.00 115.43 50.02

Junc 20 0.00 115.79 50.17

Junc 26 0.00 114.19 49.48

Junc J-1 0.00 114.81 49.75

EPANET 2 Page 1



Demand Head Pressure

 Node ID GPM ft psi

Junc J-2 0.00 114.81 49.75

Junc J-3 0.00 114.16 49.47

Junc J-4 2000.00 112.67 48.82

Resvr 25 -2140.00 0.00 0.00

EPANET 2 Page 2







 

 94 Hundred Shea - The Village | Preliminary Basis of Design Water Report | October 2022 

 

 

 

 

 

 

 

 

Scenario 4 –Maximum Headloss 

Maximum Day Demand  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Network Table - Nodes

Demand Head Pressure

 Node ID GPM ft psi

Junc 2 0.00 101.50 43.98

Junc 1 0.00 101.50 43.98

Junc 3 0.00 101.52 43.99

Junc 32 0.00 101.47 43.97

Junc 28 0.00 101.45 43.96

Junc 27 0.00 101.46 43.96

Junc 4 0.00 101.54 44.00

Junc 21 0.00 103.50 44.85

Junc 22 0.00 109.04 47.25

Junc 23 0.00 115.42 50.01

Junc 24 0.00 123.14 53.36

Junc 13 0.00 102.01 44.20

Junc 5 0.00 101.84 44.13

Junc 8 0.00 101.85 44.13

Junc 29 0.00 94.78 41.07

Junc 30 0.00 90.49 39.21

Junc 31 245.00 52.09 22.57

Junc 12 0.00 102.01 44.20

Junc 18 0.00 102.70 44.50

Junc 17 0.00 102.10 44.24

Junc 14 0.00 102.03 44.21

Junc 15 0.00 101.20 43.85

Junc 16 245.00 62.80 27.21

Junc 10 0.00 102.01 44.20

Junc 9 0.00 102.00 44.20

Junc 11 0.00 102.01 44.20

Junc 19 0.00 102.70 44.50

Junc 20 0.00 103.44 44.82

Junc 26 0.00 101.46 43.96

Junc J-1 0.00 101.83 44.12
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Demand Head Pressure

 Node ID GPM ft psi

Junc J-2 0.00 101.83 44.12

Junc J-3 0.00 101.47 43.97

Junc J-4 2000.00 99.98 43.32

Resvr 25 -2490.00 0.00 0.00
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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:      District at Shea  
Project Address:                         9375 East Shea Boulevard, Scottsdale, Arizona 85260 
Arizona Flow Testing Project No.:   22329 
Client Project No.:   Not Provided 
Flow Test Permit No.:   C68772 
Date and time flow test conducted: May 20, 2022 at 7:00 AM 
Data is current and reliable until:   November 20, 2021 
Conducted by:     Floyd Vaughan – Arizona Flow Testing, LLC (480-250-8154) 
Coordinated by:     Vince Cusumano – City of Scottsdale-Inspector (602-828-0847) 
    

 
Raw Test Data      Data with 10 % Safety Factor  
  
Static Pressure:                      72.0 PSI                  Static Pressure:        64.8 PSI 
(Measured in pounds per square inch)   (Measured in pounds per square inch) 
 
Residual Pressure:    63.0 PSI              Residual Pressure:    55.8 PSI   
(Measured in pounds per square inch)     (Measured in pounds per square inch) 
          
Pitot Pressure:        30.0 PSI  
(Measured in pounds per square inch) 
       Distance between hydrants: Approx. 300 Feet 
 
Diffuser Orifice Diameter: 4 Inch Pollard Diffuser  
(Measured in inches)                   Main size:     Not Provided  
  
Coefficient of Diffuser: .9 
 
Flowing GPM:                                            2,354 GPM  Flowing GPM:     2,354 GPM   
(Measured in gallons per minute)             
 
 
                 
GPM @ 20 PSI:                                          6,068 GPM  GPM @ 20 PSI:         5,599 GPM                                                    
   

                                              
Flow Test Location    North  
+         
 
 
 
   
 
 

Flow Fire Hydrant  

Pressure Fire Hydrant  

Project Site 
9375 East Shea 

Boulevard 

East Shea Boulevard 

Private Parking Lot 

2,118.6 GPM (10% S.F.)

http://www.azflowtest.com/


Project Name: 94 HUNDRED SHEA - THE VILLAGE By: AET

Project No.: 30194471.00

Test Date: 5/20/2022

Hydrant No.: N/A

72.0 63.0

64.8 56.7

Hydrant No.: N/A

Static Pressure (psi): 72.0 Flow Rate (gpm): 2354.0

64.8 2118.6

STEP 1 - Determine the maximum flow rate at 30 psi residual system pressure.

Using: Qr = Qf x [(Hr/Hf)
.54

]

where: Qr = Flow available at the desired fire flow residual pressure

Qf = Flow during the test

Hr = Pressure drop to the desired residual

Hf = Pressure drop during the test

Qr = 5408 gpm

Qf = 2354 gpm

Hr = 72.0 - 30 = 42 psi

Hf = 72.0 - 63 = 9 psi

10% Reduction

Qr = 4655 gpm

Qf = 2119 gpm

Hr = 64.8 - 30 = 35 psi

Hf = 64.8 - 57 = 8 psi

Point No.

Head            

(ft)

Discharge 

(gpm) Point No.

Head     

(ft)

Discharge 

(gpm)

1 166.3 0 1 149.7 0

2 145.5 2354 2 131.0 2119

3 46.2 5408 3 46.2 4655

10% reduction

FLOW HYDRANT INFORMATION

Pump Curve Values for use in WaterCAD Model

Modeling a Connection to an Existing Water Main

Using Fire Hydrant Flow Test Data

FIRE DEPARTMENT HYDRANT FLOW TEST REPORT

RESIDUAL HYDRANT INFORMATION

Static Pressure (psi):

10% Reduction (psi):

Residual Pressure (psi):

10% Reduction (psi):

10% Reduction (psi): 10% Reduction (psi):

1



Project Name: 94 HUNDRED SHEA - THE VILLAGE By: AET

Project No.: 30194471.00

Test Date: 5/20/2022

Hydrant No.: N/A

72.0 63.0

64.8 56.7

Hydrant No.: N/A

Static Pressure (psi): 72.0 Flow Rate (gpm): 2354.0

64.8 2118.6

FLOW HYDRANT INFORMATION

Modeling a Connection to an Existing Water Main

Using Fire Hydrant Flow Test Data

FIRE DEPARTMENT HYDRANT FLOW TEST REPORT

RESIDUAL HYDRANT INFORMATION

Static Pressure (psi):

10% Reduction (psi):

Residual Pressure (psi):

10% Reduction (psi):

10% Reduction (psi): 10% Reduction (psi):

STEP 2 - Determine the flow rate at any system pressure.

Using: Qr = Qf x [(Hr/Hf)
.54

]

where: Qr = Flow available at the desired flow residual pressure

Qf = Flow during the test

Pr = Desired system pressure

Hr = Pressure drop to the desired residual

Hf = Pressure drop during the test

Based upon the information entered above:

Qr = 6070 gpm

Qf = 2354 gpm

Pr = 20

Hr = 72.0 - 20 = 52 psi

Hf = 72.0 - 63 = 9 psi

10% Reduction

Qr = 5335 gpm

Qf = 2119 gpm

Pr = 20

Hr = 64.8 - 20 = 45 psi

Hf = 64.8 - 57 = 8 psi

1



Project Name: 94 HUNDRED SHEA - THE VILLAGE By: AET

Project No.: 30194471.00

Test Date: 5/20/2022

Hydrant No.: N/A

72.0 63.0

64.8 56.7

Hydrant No.: N/A

Static Pressure (psi): 72.0 Flow Rate (gpm): 2354.0

64.8 2118.6

FLOW HYDRANT INFORMATION

Modeling a Connection to an Existing Water Main

Using Fire Hydrant Flow Test Data

FIRE DEPARTMENT HYDRANT FLOW TEST REPORT

RESIDUAL HYDRANT INFORMATION

Static Pressure (psi):

10% Reduction (psi):

Residual Pressure (psi):

10% Reduction (psi):

10% Reduction (psi): 10% Reduction (psi):

Residual Hydrant Flow Hydrant

Static Pressure 72.0

Static 

Pressure 104

Elevation 1375.00 Elevation 1373.13

If Flow Hydrant Elev is HIGHER than Residual Hydrant Elev. 

Highest Elev. 0 Lowest Elev. 0

PSI at Highest Elev. 0 PSI at Lowest Elev. 0

If Flow Hydrant Elev is LOWER than Residual Hydrant Elev. 

Highest Elev. 1429.7 Lowest Elev. 1371.7

PSI at Highest Elev. 48 PSI at Lowest Elev. 73

10% Reduction

Residual Hydrant Flow Hydrant

Static Pressure 64.8 Static Pressure 104

Elevation 1375.00 Elevation 1373.13

If Flow Hydrant Elev is HIGHER than Residual Hydrant Elev. 

Highest Elev. 0 Lowest Elev. 0

PSI at Highest Elev. 0 PSI at Lowest Elev. 0

If Flow Hydrant Elev is LOWER than Residual Hydrant Elev. 

Highest Elev. 1429.7 Lowest Elev. 1371.7

PSI at Highest Elev. 41 PSI at Lowest Elev. 66

1
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