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INTRODUCTION

SITE LOCATION

This Final Sewer Basis of Design Report (SewerBOD) has been prepared for the proposed Sonoran Sky
single family development located north of the intersection of E Paraiso Drive and N Calle Miramonte in
Scottsdale, Arizona (development). The development is bound to the east and west by undeveloped
desert, to the north by the Sereno Canyon Subdivision, and to the south by E Paraiso Drive. The
development is located within Section 14 of Township 4 North, Range 5 East of the Gila and Salt River
Base and Meridian, Maricopa County, Arizona. Refer to Figure 1 for the Vicinity Map.

PROJECT SIZE AND TYPE

The development is a proposed 13-unit single family residential subdivision. The proposed buildings are
one-story units. The development is approximately 41 acres.

PURPOSE AND OBJECTIVES

This report presents the basis of design criteria that will be used for engineering design of the proposed
development. This report establishes a sewer solution for the development of the site.

· Demonstrate compliance with the City’s Design Standards & Polices Manual (DSPM).
· Identify a final sewer system layout for the proposed development.
· Determination of the sewer demand generated by the development.
· Analysis of the capacity of the development’s gravity sewer system.
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Figure 1: Vicinity Map
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COLLECTION SYSTEM DESCRIPTION

EXISTING COLLECTION SYSTEM

The existing site is undeveloped natural desert. There is a ridgeline running from the southeast corner of
the site to the northwest corner. The northeast portion of the site slopes to the north, and the
southwest portion of the site slopes to the west. There are several large rock structures on the site.
Existing grade elevations on the site range from approximately 2817-2970. Sereno Canyon Parcel D has
an 8-inch sewer main under construction in E Black Rock Road routing flow north through the Sereno
Canyon Development. There is an existing 8-inch sewer west of the development in N 119th Way.

PROPOSED COLLECTION SYSTEM

The proposed development consists of 13 single family residential units. This development will be
served by an 8-inch public sewer system within the private roadway tract and utility easements.  The
northeast portion of the proposed sewer system will connect the existing 8-inch sewer line in E Back
Rock Rd.

The southeast portion of the proposed sewer system will flow to the western boundary of the
development. An offsite 8-inch sewer line will be constructed from the western boundary of the
development through the Billimoria parcel and connect to the existing 8-inch sewer in N 119th Way. A
sewer easement is required for this offsite sewer through the Billimoria parcel. An existing agreement is
in place for the dedication of this easement along the alignment shown in Figure 2.

ALTERNATIVE SOUTHEAST COLLECTION SYSTEM

An alternative for the southwest portion of the proposed sewer system is to extend the sewer system
north and connect to Sereno Phase 2A sewer system. This alternative requires significant depth and
would need an open trench and then a jack and bore to cut through the ridge. With the jack and bore a
steel sleeve will be installed, and the proposed 8-inch sewer line will run through it.

Refer to Figure 2 for the proposed sewer layout.
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Figure 2: Sewer System Layout
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BASIS OF DESIGN

DESIGN CRITERIA

The design criteria for the development is based on the City of Scottsdale Design Standards and Policies
Manual (DS&PM). Average daily demands and peaking factors for the various building uses were used to
determine the existing and proposed peak flows generated on site. See Table 1 below for a summary of
the design criteria used.

Table 1. Wastewater Design Criteria

WASTEWATER DESIGN CRITERIA
Wastewater Demands

Land Use Average Daily Flow
(gpd)

Peaking
Factor

Residential 250 Per Unit 4
Wastewater Design Criteria

Minimum Pipe Slope
8-inch 0.52 %

Full Flow Velocities
Minimum 2.5 fps
Maximum 10 fps

Manning's Roughness Coefficient (n) 0.013
Design d/D 0.65

The proposed site generates a peak flow of approximately 13,000 gpd or 9 gpm. Additionally, a peak
demand of 35pm is added to the to account for swimming pool drainage. See Table 2 below for a
summary of the proposed flows generated with the proposed development.

Table 2. Wastewater Demand Calculations

Wastewater Demand Calculations

Use Units Demand
(gpd)

Average
Daily

Demand
(gpd)

Peaking
Factor

Peak
Flow
(gpd)

Peak Flow
(gpm)

NE Sonoran Sky
(to Black Rock Rd) 8 250 2,000 4.0 8,000 5.5
SW Sonoran Sky
(to 119th Way) 5 250 1,250 4.0 5,000 3.5

SW Sonoran Sky
Alternative

(to Sereno Canyon) 5 250 1,250 4.0 5,000 3.5
Total

(w/o alternative) 13 13,000 9
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WASTEWATER SYSTEM ANALYSIS

To determine the capacity of the proposed wastewater collection system, the peak design flow was
analyzed using the minimum design pipe slope. At the minimum design slope of 0.0052 ft/ft, an 8-inch
line has the capacity to convey approximately 391 gpm. An 8-inch line at the minimum design slope can
convey the proposed peak design flow from NE Sonoran Sky of 3.5 gpm at a normal depth of 0.04 or a
d/D ratio of 0.06, at a velocity of 0.77 ft/s. An 8-inch line at the minimum design slope can convey the
proposed peak design flow from SE Sonoran Sky of 5.5 gpm at a normal depth of 0.06 or a d/D ratio of
0.09, at a velocity of 0.89 ft/s. See Appendix A for Flowmaster results.

CONCLUSION

The proposed development for Sonoran Sky results in a generated wastewater peak flow of 13,000
gallons per day. The proposed wastewater flow will be conveyed through gravity sanitary sewers to
connect with the existing 8-inch sewers in N 119th Way and E Black Rock Road. Previous discussions with
City staff have indicated that the existing downstream gravity lines have capacity to serve the proposed
development flows identified in this report.  The scope of this BOD does not include analysis of the
existing downstream sewer system.
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Worksheet for 8" Sewer (min. slope)

Project Description

Manning 
Formula

Friction Method

Full Flow 
Capacity

Solve For

Input Data

0.013Roughness Coefficient

ft/ft0.005Channel Slope

in8.0Normal Depth

in8.0Diameter

gal/min391.09Discharge

Results

gal/min391.09Discharge

in8.0Normal Depth

ft²0.3Flow Area

ft2.1Wetted Perimeter

in2.0Hydraulic Radius

ft0.00Top Width

in5.3Critical Depth

%100.0Percent Full

ft/ft0.009Critical Slope

ft/s2.50Velocity

ft0.10Velocity Head

ft0.76Specific Energy

(N/A)Froude Number

gal/min420.70Maximum Discharge

gal/min391.09Discharge Full

ft/ft0.005Slope Full

SubCriticalFlow Type

GVF Input Data

in0.0Downstream Depth

ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth

Profile Description

ft0.00Profile Headloss

%0.0Average End Depth Over Rise

%100.0Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in8.0Normal Depth

in5.3Critical Depth

ft/ft0.005Channel Slope

ft/ft0.009Critical Slope

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

8/18/2021

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution 
CenterSonoran Sky Sewer Capacity.fm8



Worksheet for 8" Sewer (NE Design)

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.013Roughness Coefficient

ft/ft0.005Channel Slope

in8.0Diameter

gal/min3.50Discharge

Results

in0.5Normal Depth

ft²0.0Flow Area

ft0.3Wetted Perimeter

in0.3Hydraulic Radius

ft0.33Top Width

in0.5Critical Depth

%6.7Percent Full

ft/ft0.009Critical Slope

ft/s0.77Velocity

ft0.01Velocity Head

ft0.05Specific Energy

0.779Froude Number

gal/min420.70Maximum Discharge

gal/min391.09Discharge Full

ft/ft0.000Slope Full

SubcriticalFlow Type

GVF Input Data

in0.0Downstream Depth

ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth

Profile Description

ft0.00Profile Headloss

%0.0Average End Depth Over Rise

%12.0Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in0.5Normal Depth

in0.5Critical Depth

ft/ft0.005Channel Slope

ft/ft0.009Critical Slope

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

8/18/2021

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution 
CenterSonoran Sky Sewer Capacity.fm8



Worksheet for 8" Sewer (SE Design)

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.013Roughness Coefficient

ft/ft0.005Channel Slope

in8.0Diameter

gal/min5.50Discharge

Results

in0.7Normal Depth

ft²0.0Flow Area

ft0.4Wetted Perimeter

in0.4Hydraulic Radius

ft0.37Top Width

in0.6Critical Depth

%8.3Percent Full

ft/ft0.008Critical Slope

ft/s0.89Velocity

ft0.01Velocity Head

ft0.07Specific Energy

0.813Froude Number

gal/min420.70Maximum Discharge

gal/min391.09Discharge Full

ft/ft0.000Slope Full

SubcriticalFlow Type

GVF Input Data

in0.0Downstream Depth

ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth

Profile Description

ft0.00Profile Headloss

%0.0Average End Depth Over Rise

%12.0Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in0.7Normal Depth

in0.6Critical Depth

ft/ft0.005Channel Slope

ft/ft0.008Critical Slope

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

8/18/2021

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution 
CenterSonoran Sky Sewer Capacity.fm8



 

Appendix B – Off-Site Sewer Easement 
 
































































































































