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I. INTRODUCTION 

1. PROJECT NAME AND LOCATION 

The Project is known as ‘Scottsdale UMC Multifamily’ and is located at 4140 N Miller 

Road in Scottsdale, Arizona. Refer to Appendix A for a Location Map.  

 

The project site is a portion of a developed parcel bounded by N Miller Road to the 

east, N 75th St to the west, a condominium complex to the north, and commercial 

development to the south. The proposed Project consists of two new buildings that 

make up a 83-unit multifamily residential housing complex and associated paved 

parking, fire system and drainage infrastructure. 

The City of Scottsdale is the sewer service provider for this site. 

 

2. EXISTING STUDIES 

3. No existing studies could be found for this project that would impact the analysis of 

the proposed water system. 

 

4. GOVERNING JURISDICTIONS 

The project lies within the City of Scottsdale service area. The project is governed by 

and is design in accordance with the following requirements: 

• Arizona Administrative Code Title 18 Chapter 5, “Department of Environmental Quality 

Environmental Reviews and Certification” 

• Arizona Department of Environmental Quality, Engineering Bulletin No. 10, 

“Guidelines for Construction of Water Systems”. 

• Arizona Department of Environmental Quality, Engineering Bulletin No. 8, 

“Disinfection of Water Systems”. 

• City of Scottsdale Design Standards & Policy Manual 

 

II. EXISTING CONDITIONS 

1. SEWER SYSTEM 

According to utility system maps and as-built records, the existing sewer infrastructure 

in the area consists of 6-inch sewer services to the existing buildings that outfall to an 

existing 8-inch sewer main within the Miller Road right-of-way at the southeast corner 

of the project site.  The existing buildings consist of school (daycare), office, and 

church sanctuary uses.  1 of the 3 existing buildings will be removed as part of this 

Project. 

 

III. PROPOSED CONDITIONS 

1. PROPOSED SEWER SYSTEM 

The proposed sewer system consists of 2 (1 per building) 6-inch PVC wastewater line 

discharging to the to the existing 8-inch sewer main in Miller Road on the east side of 

the site. The 6-inch sewer service lines will slope at a minimum of 1.1% per the 

requirements of the IPC and will outfall into the existing 8-inch sewer main to the east 

& COS MAG supplements and
details
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of the project. Refer to Appendix B for the Preliminary Utility Plan and Appendix C for 

the Pipe Flow Calculations. 

 

2. DEMANDS  

Domestic  

Guidance for demand and peaking flow rates is taken from the 2018 City of Scottsdale 

Design Standards & Policies Manual. 

 

Proposed Buildings 

Total Dwelling Units     83 DU 

Assumed Residential Density   2.5 persons/DU 

Average Day Demand Factor   100 gal/person/day 

Average Daily Demand     20,750 gpd 

Peak Day Factor      4.0 x ADD 

Peak Daily Demand     83,000 gpd (58 gpm) 

 

Using calculations per the AAC Title 18, Chapter 9, the velocity for the full flow in an 

6-inch line at a minimum 1.1% slope is 3.41 ft/sec and the d/D ratio for partial flow is 

0.19. Thus, the expected maximum demand of 83,000 gpd is acceptable in the 6-inch 

lateral. Note that the flow can be broken down further as each building has its own, 

independent connection to Miller Road however, the calculations herein demonstrate 

that the system performs in a very conservative analysis. Refer to Appendix C for Pipe 

Flow Calculations. 

 

Existing Buildings (to remain) – daycare and office 

Total Square Footage     24,400 SF 

Demand (0.4 gpd per sf)     9,760 gpd 

Estimated Student Load (max)    100 students 

Deman (30 gpd per student)    3,000 gpd 

Average Daily Demand      12,760 gpd 

Peak Day Factor (using school – conservative)  6.0 x ADD 

Peak Daily Demand      76,560 gpd 

 

No pool or spa amenities are included with this development.   

 

IV. CONCLUSION 

 

The sewer pipe calculations have shown the system to be compliant with the City of 

Scottsdale Design Standards & Policy Manual.
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ATTACHMENT A 

LOCATION MAP 
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ATTACHMENT B 

PRELIMINARY UTILITY PLAN 
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ATTACHMENT C 

PIPE FLOW CALCULATIONS 

 

 

 

 

 

 

 

 

 

 



Sewer Design Report Calculations

Scottsdale UMC Mulitfamily

Sewage Flow Per Day (Scottsdale Design Standards & Policy Manual)

Dwelling Units 83

Residential Density (Persons/DU) 2.5

GPD per person 100

Peaking Factor 4

Average Daily Flow (GPD) 20,750

Design Flow/Peak (GPD) 83,000

n = 0.013 n = 0.013

Pipe diameter (in) = 6 Pipe diameter (in) = 6

Pipe Slope (ft/ft) = 0.011 Pipe Slope (ft/ft) = 0.02

Full Flow* Full Flow*

Depth of flow (in) = 4.50 Depth of flow (in) = 4.50

f (radian) = 4.19 f (radian) = 4.19

Area (in2) = 22.75 Area (in2) = 22.75

Wetted Perimeter (in) = 12.57 Wetted Perimeter (in) = 12.57

Hydraulic Radius (in) = 1.81 Hydraulic Radius (in) = 1.81

Velocity (ft/sec) = 3.41 Velocity (ft/sec) = 4.59

d/D ratio = 0.75 d/D ratio = 0.75

Pipe Capacity (GPD) 347,745 Pipe Capacity (GPD) 468,899

Design Flow Design Flow

Depth of flow (in) = 1.15 Depth of flow (in) = 0.92

f (radian) = 1.81 f (radian) = 1.61

Area (in2) = 3.77 Area (in2) = 2.74

Wetted Perimeter (in) = 5.43 Wetted Perimeter (in) = 4.83

Hydraulic Radius (in) = 0.69 Hydraulic Radius (in) = 0.57

Velocity (ft/sec) = 1.80 Velocity (ft/sec) = 2.12

d/D ratio = 0.19 d/D ratio = 0.15

*Full Flow refers to d/D of 0.75 per AAC R18-9-E301.4.01.D.2.e and Phoenix Waste Water Manual

SYSTEM MINIMUM SLOPE SYSTEM MAXIMUM SLOPE

� �
1.49

�
�	
/�
�/


Where:
Q = flow in cfs 
n = Manning's Roughness 
Coefficient
A = Cross sectional area of flow
R = hydraulic radius

should be 0.32, issue with equation

should be 2.42, issue with
equation

this is the new total two building
flow, analysis should be on
largest new building flow (this
was a previous BOD comment)


