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INTRODUCTION

This sewer design summary has been prepared under contract with Sunbelt Investment

Holdings. This is a master plan report required by the City of Goodyear to support the

development.  Each phase of development will be in general conformance with this master plan. 

Wastewater service is provided by the City of Goodyear.

The site is located at the southeast corner of West McDowell Road and North Bullard Road. 

More specifically, it is located within a portion of Section 4, Township 1 North, Range 1 West of

the Gila and Salt River Base and Meridian.  The site is bounded by McDowell Road and existing

retail development to the north, Bullard Avenue to the west, Interstate 10 to the south, and 145th

Avenue to the east. 

The total site is approximately 35.6+ acres.  The project will contain 303 dwelling units and

some amenity buildings on 15.9 acres of the site as well as several commercial buildings on the

west half of the site which make up approximately 19.7 acres.  The residential portion has a density

of 19.3± dwelling units per acre.  This master plan shall act as a guide for development and is

conceptual in nature.  The master plan may change as the project constraints are modified for the

specific phases of development.   It should be noted that a sewer report focusing on the townhomes

portion was sent to the City of Goodyear for review and is in accordance with this master plan.

PROJECTED WASTEWATER FLOWS

 Design flows are calculated according to the City of Goodyear Engineering Design

Standards and Policy Manual (Reference 1) as shown below.  Domestic sewer lines between 8-

inches and 12-inches must be designed to accommodate 1000 gpdu when flowing full. This means

that the 8-inch sewers must accommodate approximately 303,000 gpd which breaks out to 210

gpm for the multi-family portion.  The remaining uses will be in conformance with city standards.

Calculations have also been included showing average and peak flows below.  They are

summarized in the table below.  Detailed calculations have been included which show both 0.65

d/D calculations and full flow capacities. 
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Proposed Land Use

Dwelling
Units

Proposed Acres

Average Daily
Flow Rate Average Daily

Flow
(ADF)
gpd

Average
Daily
Flow
(ADF)
gpm

Max Daily
Flow

(ADF*2.89)
gpm

Table 6.3-2 of City of
Goodyear Engineering
Design Standards and

Policies Manual

Residential 303   124 gpdu 37,572 26 75.40

Amenity Buildings   0.29 951 per Acre 278 0.19 0.56

Typical 24-Unit Apt* 24   124 gpdu 2,976 2.07  5.97

Regional
commercial

 
19.7 

951 per Acre 18,735 13 38

Existing
commercial

 
6.7 

951 per Acre 6,334 4 13

Total Wastewater Flow 65,895 46 132

EXISTING SEWER SYSTEM

There is an existing 12-inch sewer line that runs within this Centerscape master

development which will need to be reconfigured to work with the proposed development.  It

currently runs east-west behind the existing retail buildings along McDowell and ties to an

existing 12-inch north-south sewer within the overall development.  That 12-inch sewer

continues to the south where it ties into another existing 12-inch sewer that runs to the west and

parallel with the I-10.  From there it continues offsite.

 The existing 12-inch sewer line runs at a slope between 0.20-0.35%.  At the minimum

slope of 0.20%, a manning’s coefficient of 0.013, and a d/D ratio of 0.65, that sewer will have a

capacity of 541 gpm.  This will allow for a velocity within the City of Goodyear criteria of 2-10

fps.   Calculations have been included showing the current capacity of this sewer line and this

development’s use of that 12-inch line. 

This site is served by the Goodyear Water Reclamation Facility.  This treatment facility,

located at 157th Avenue and just north of the BID Canal, has a current treatment capacity of 4.0

MGD with a current expansion project to increase the capacity to 6.0 MGD.  As stated in the

2016 Integrated Water Master Plan, the 2014 flows to this reclamation facility were 3.3 MGD.

SYSTEM IMPROVEMENTS

The proposed development will connect to the existing 12-inch sewer at multiple

locations.  The appartement building project along the east will be routed through the

commercial site and connect to the existing 12-inch sewer which runs south of the existing
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adjacent retail buildings.  This tie-in will be an 8-inch private sewer line which will provide for

6-inch taps to each building.  The remaining apartment buildings and amenity buildings will be

provided with an 8-inch onsite private sewer system that will route the sewer between the

buildings and continue into a new manhole added along the existing 12-inch within this overall

development.  At that manhole, the sewer will combine with the flows from the north two

apartment buildings and existing retail buildings along McDowell Avenue. 

There will be further build-out as part of this master plan which will include office

buildings and retail.  This master plan demonstrates how the entire property will be serviced;

however, a separate submittal will be made which will include detailed plans with each phase of

development.  There will be CCR’s or private sewer easements where portions of the sewer

mains cross property lines.  The future build-out and associated flows are delineated in this

master planned sewer report. 

The development to the east is being serviced by a lift station to serve their project

because a gravity connection can’t be provided.  That lift station has a force main that runs

through the southern portion of the site. A sewer easement has been provided to the adjacent

property for the force main and gravity connection.  The sewer system also provides service to

the existing commercial pads along the north and those flows have been incorporated into this

report.

CONCLUSIONS

Based on the results of this study, it can be concluded that the existing sewer

infrastructure should be sufficient for the proposed development and that the change in zoning

will not adversely impact the sewer design. 
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APPENDIX A

FIGURES
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APPENDIX B

CALCULATIONS



Project: Sanctuar Masterplan

Project No.: BELT043

County: GOODYEAR, AZ

PROJECTED WASTEWATER GENERATION

Average Daily  Average Daily
Flow Flow

(ADF) (ADF)

gpd gpm

303 124 gpdu 37,572 26 75

0.29 951  per Acre 278 0 1

24 124 gpdu 2,976 2 6

19.7          951  per Acre 18,735 13 38

6.7            951  per Acre 6,334 4 13

65,895 46 132

*Used for calculation on 6-inch tap

Regional commercial

Existing commercial

Total Wastewater Flow

Max Daily

Flow

(ADF*2.89)

gpm

Typical 24-Unit Apt*

Average Daily

Flow Rate
Table 6.3-2 of City of Goodyear

Engineering Design Standards

and Policies Manual

Dwelling

Units

ProposedProposed Land Use Acres 

Residential

Amenity Buildings

7/1/2022 H:\BELT043\Sewer Reports\BE43_SewerCalcs
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Project Summary Report

h:\...\flowmaster\belt043_flowmaster.fm2 

06/08/22  08:45:47 AM 
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© Haestad Methods, Inc.    37 Brookside Road    Waterbury, CT 06708 USA    +1-203-755-1666

Project Engineer: Jeff

FlowMaster v7.0 [7.0005]

Page 1 of 8

Project Description

Worksheet 6" @ 0.50% d/D = 0.65 Capacity 

Flow Element Circular Channel

Method Manning's Formula

Solve For Discharge

Input Data

Mannings Coeffic.01300

Channel Slope 0.0050 ft/ft

Depth  3.90 in

Diameter 6.0 in

Results

Discharge 135 gpm

Flow Area 0.1 ft²

Wetted Perime 0.94 ft

Top Width  0.00 ft

Critical Depth 0.28 ft

Percent Full 65.0 %

Critical Slope 0.0082 ft/ft

Velocity 2.22 ft/s

Velocity Head 0.08 ft

Specific Energy 4.82 in

Froude Numbe 0.74

Maximum Disc 192 gpm

Discharge Full 178 gpm

Slope Full 0.0029 ft/ft

Flow Type Subcritical

mhazine
Highlight



Project Summary Report

h:\...\flowmaster\belt043_flowmaster.fm2 

06/08/22  08:45:47 AM 

Hunter

© Haestad Methods, Inc.    37 Brookside Road    Waterbury, CT 06708 USA    +1-203-755-1666

Project Engineer: Jeff

FlowMaster v7.0 [7.0005]

Page 2 of 8

Project Description

Worksheet 6" @ 0.50% Full Flow Capacity 

Flow Element Circular Channel

Method Manning's Formula

Solve For Full Flow Capacity

Input Data

Mannings Coeffic.01300

Channel Slope 0.0050 ft/ft

Diameter 6.0 in

Results

Depth  6.00 in

Discharge 178 gpm

Flow Area 0.2 ft²

Wetted Perime 1.57 ft

Top Width  0.00 ft

Critical Depth 0.32 ft

Percent Full 100.0 %

Critical Slope 0.0091 ft/ft

Velocity 2.02 ft/s

Velocity Head 0.06 ft

Specific Energy 6.76 in

Froude Numbe 0.00

Maximum Disc 192 gpm

Discharge Full 178 gpm

Slope Full 0.0050 ft/ft

Flow Type N/A
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Project Summary Report
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06/08/22  08:45:47 AM 
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© Haestad Methods, Inc.    37 Brookside Road    Waterbury, CT 06708 USA    +1-203-755-1666

Project Engineer: Jeff

FlowMaster v7.0 [7.0005]
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Project Description

Worksheet 6" @ 0.50% Max Flow - 24-Unit Apt 

Flow Element Circular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coeffic.01300

Channel Slope 0.0050 ft/ft

Diameter 6.0 in

Discharge 6 gpm

Results

Depth  0.75 in

Flow Area 0.0 ft²

Wetted Perime 0.36 ft

Top Width  0.00 ft

Critical Depth 0.06 ft

Percent Full 12.6 %

Critical Slope 0.0082 ft/ft

Velocity 0.94 ft/s

Velocity Head 0.01 ft

Specific Energy 0.92 in

Froude Numbe 0.79

Maximum Disc 192 gpm

Discharge Full 178 gpm

Slope Full 0.0000 ft/ft

Flow Type Subcritical
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Project Summary Report
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© Haestad Methods, Inc.    37 Brookside Road    Waterbury, CT 06708 USA    +1-203-755-1666

Project Engineer: Jeff

FlowMaster v7.0 [7.0005]
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Project Description

Worksheet 8" @ 0.33% d/D = 0.65 Capacity 

Flow Element Circular Channel

Method Manning's Formula

Solve For Discharge

Input Data

Mannings Coeffic.01300

Channel Slope 0.0033 ft/ft

Depth  5.20 in

Diameter 8.0 in

Results

Discharge 236 gpm

Flow Area 0.2 ft²

Wetted Perime 1.25 ft

Top Width  0.00 ft

Critical Depth 0.34 ft

Percent Full 65.0 %

Critical Slope 0.0071 ft/ft

Velocity 2.19 ft/s

Velocity Head 0.07 ft

Specific Energy 6.09 in

Froude Numbe 0.63

Maximum Disc 335 gpm

Discharge Full 312 gpm

Slope Full 0.0019 ft/ft

Flow Type Subcritical

mhazine
Highlight



Project Summary Report
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Project Engineer: Jeff

FlowMaster v7.0 [7.0005]
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Project Description

Worksheet 8" @ 0.33% Full Flow Capacity 

Flow Element Circular Channel

Method Manning's Formula

Solve For Full Flow Capacity

Input Data

Mannings Coeffic.01300

Channel Slope 0.0033 ft/ft

Diameter 8.0 in

Results

Depth  8.00 in

Discharge 312 gpm

Flow Area 0.3 ft²

Wetted Perime 2.09 ft

Top Width  0.00 ft

Critical Depth 0.39 ft

Percent Full 100.0 %

Critical Slope 0.0077 ft/ft

Velocity 1.99 ft/s

Velocity Head 0.06 ft

Specific Energy 8.74 in

Froude Numbe 0.00

Maximum Disc 335 gpm

Discharge Full 312 gpm

Slope Full 0.0033 ft/ft

Flow Type N/A
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Project Summary Report

h:\...\flowmaster\belt043_flowmaster.fm2 

06/08/22  08:45:47 AM 
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© Haestad Methods, Inc.    37 Brookside Road    Waterbury, CT 06708 USA    +1-203-755-1666

Project Engineer: Jeff

FlowMaster v7.0 [7.0005]

Page 6 of 8

Project Description

Worksheet Existing 12" @ 0.20%  - Max Flow 

Flow Element Circular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coeffic.01300

Channel Slope 0.0020 ft/ft

Diameter 12.0 in

Discharge 76 gpm

Results

Depth  2.64 in

Flow Area 0.1 ft²

Wetted Perime 0.98 ft

Top Width  0.00 ft

Critical Depth 0.17 ft

Percent Full 22.0 %

Critical Slope 0.0059 ft/ft

Velocity 1.32 ft/s

Velocity Head 0.03 ft

Specific Energy 2.97 in

Froude Numbe 0.59

Maximum Disc 769 gpm

Discharge Full 715 gpm

Slope Full 0.0000 ft/ft

Flow Type Subcritical
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Project Summary Report
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© Haestad Methods, Inc.    37 Brookside Road    Waterbury, CT 06708 USA    +1-203-755-1666

Project Engineer: Jeff

FlowMaster v7.0 [7.0005]

Page 7 of 8

Project Description

Worksheet Existing 12" @ 0.20% d/D = 0.65 Capacity 

Flow Element Circular Channel

Method Manning's Formula

Solve For Discharge

Input Data

Mannings Coeffic.01300

Channel Slope 0.0020 ft/ft

Depth  7.80 in

Diameter 12.0 in

Results

Discharge 541 gpm

Flow Area 0.5 ft²

Wetted Perime 1.88 ft

Top Width  0.00 ft

Critical Depth 0.46 ft

Percent Full 65.0 %

Critical Slope 0.0060 ft/ft

Velocity 2.23 ft/s

Velocity Head 0.08 ft

Specific Energy 8.73 in

Froude Numbe 0.52

Maximum Disc 769 gpm

Discharge Full 715 gpm

Slope Full 0.0011 ft/ft

Flow Type Subcritical
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Project Summary Report

h:\...\flowmaster\belt043_flowmaster.fm2 
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© Haestad Methods, Inc.    37 Brookside Road    Waterbury, CT 06708 USA    +1-203-755-1666

Project Engineer: Jeff

FlowMaster v7.0 [7.0005]

Page 8 of 8

Project Description

Worksheet Existing 12" @ 0.20% Full Flow Capacity 

Flow Element Circular Channel

Method Manning's Formula

Solve For Full Flow Capacity

Input Data

Mannings Coeffic.01300

Channel Slope 0.0020 ft/ft

Diameter 12.0 in

Results

Depth  12.00 in

Discharge 715 gpm

Flow Area 0.8 ft²

Wetted Perime 3.14 ft

Top Width  0.00 ft

Critical Depth 0.54 ft

Percent Full 100.0 %

Critical Slope 0.0063 ft/ft

Velocity 2.03 ft/s

Velocity Head 0.06 ft

Specific Energy12.77 in

Froude Numbe 0.00

Maximum Disc 769 gpm

Discharge Full 715 gpm

Slope Full 0.0020 ft/ft

Flow Type N/A
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City of Goodyear, Arizona  Engineering Design Standards and Policies Manual

Chapter 6 - Sewer 2017 Page 14 of 28

5. All manholes where the incoming line is 60 degrees to 90 degrees

from the projection of the downstream sewer, 0.20 feet of drop is

required.

6. For manholes with a line intersecting the through-line, the

intersection line invert shall be a minimum of 0.10 feet above the

flow line of the through-line. The sewer lines shall intersect at no

greater than a 90-degree angle.

H. Curved Sewers

Horizontal curvilinear sewers will not be accepted.

I. Tie-in to Existing System

Construction plans shall call for the Contractor to tie-in new work to the

existing, active system only after completion of the new work, and with

specific approval of the Engineering Inspector to make the tie-in.

J. Design Flows

Domestic sewage systems shall be designed in accordance with the

following:

1. Sewer lines 8 to 12 inches in diameter:

a. Shall be designed with peak capacities of not less than 1000 gpdu

when flowing full. Note that the d/D used in this calculation shall

be based on full flow.

2. Sewer mains larger than 12 inches in diameter:

a. Shall be designed using the criteria identified in the City’s

Wastewater Master Plan.  The current master plan can be

downloaded from the City’s Engineering website.

b. The Maximum Day wastewater generation rate used to determine

line size capacities shall equal 2.89 times the Average Day

generation rate.

c. Table 6.3-2 below lists the wastewater generation rates identified

in the current Master Plan. Refer to the Master Plan for additional

information regarding the implementation and use of these

generation rates.

mhazine
Highlight



City of Goodyear, Arizona  Engineering Design Standards and Policies Manual

Chapter 6 - Sewer 2017 Page 15 of 28

TABLE 6.3-2 – Average Day Wastewater Generation Rates

Land Use
WW Generation

(gpdu)

WW Generation

(gpad)

Agricultural Preservation  - 1 DU per acre
176

Residential < 2 DU per acre 160

Residential - 2 to 4 DU per acre 144

Residential  - 4 to 6 DU per acre 129

Residential - 6 to 10 DU per acre 128

Residential - 10 to 20 DU per acre 124

Residential - 20+ DU per acre 110

Community Commercial   951

Regional Commercial 1,087

Luke-Compatible Land Use 1,087

City Center 5,776

Ball Park Village 3,851

Light Industrial   815

General Industrial 1,087

Public / Quasi Public 1,019

Prison 1,699

Airport   170

Generation Rates per City’s Wastewater Master Plan, Black & Veatch, June

2008

6.3.2  MANHOLES

A. Materials and Details

All manholes shall be 5 feet in diameter and per MAG Standard Details

and Specifications. Manhole frames and covers shall be Class 35, and their

weights and dimensions shall be in accordance with details shown in

MAG Standard Detail 424. Manholes used in the City wastewater system

will not contain built-in steps. See the City Approved Materials List for

Wastewater.

1. City approved corrosion resistant coating of sewer manholes

shall be required under one or more of the following

conditions:

mhazine
Highlight

mhazine
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BACK POCKET

UTILITY PLANS
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