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1.0 INTRODUCTION 

Kimley-Horn and Associates, Inc. has prepared this Wastewater Basis of Design Report for the proposed 
minimal residential healthcare living development at the southeast corner of 100th Street and Frank Lloyd 
Wright Boulevard in Scottsdale, Arizona. This report will demonstrate that the proposed project conforms 
to the City of Scottsdale design requirements. 

Headwaters Scottsdale, the “project”, encompasses approximately 6.707 gross acres and contains a 
203,929 gross square foot three-story and 5 one-story minimal residential healthcare facility with 217 
parking spaces. The total number of units between the three-story and one-story is 172. The complex also 
includes a swimming pool located in the center of the three-story multifamily complex. The project lies within 
a portion of the Southwest Quarter of Section 8 and a Portion of the Northeast Quarter of Section 17, 
Township 3 North, Range 5 East of the Gila and Salt River Base and Meridian in Maricopa County, Arizona. 
More specifically, the project is bound by East Frank Lloyd Wright Boulevard to the north, Belmont 
retirement community, 134 units, to the east, single-family to the south, and North 100th Street to the west. 
See Appendix A for the Vicinity Map. 
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2.0 WASTEWATER ANALYSIS 

2.1 INTENT AND SCOPE 

The intent of this section is to evaluate the wastewater infrastructure for the proposed development. As a 
result of this analysis, it will be determined if the wastewater infrastructure can satisfy the projected 
wastewater demands for the proposed development in accordance with the City of Scottsdale Design 
Standards & Policies Manual (Reference 1). 

2.2 GENERAL THEORY 

The hydraulic modeling program FlowMaster, a Bentley Systems product developed by Haestad Methods, 
was used to model the wastewater infrastructure servicing the proposed development. The program uses 
the Manning equation for flow analysis of non-pressurized closed pipes. This is the typical method used to 
evaluate wastewater distribution systems. 

2.3 WASTEWATER SUPPLY 

There is an existing 8-inch VCP sewer main located in 100th Street west of the site. There is an existing 

public sewer main that runs through the private access road to connect the Belmont Village (134 units) to 

the sewer located in 100th Street. The existing public sewer main in the private road will be relocated around 

the proposed building. The water/sewer easement that the sewer is located in will be abandoned. 

The existing public sewer main will be cut and tie into a new manholes that will allow the system to be 

relocated around the proposed development. The proposed 8-inch PVC will extend south, looping around 

the building and reconnecting to the existing 8-inch sewer main along the private access road near 100th 

Street entrance. A proposed 20’ sewer and sewer/water easement is proposed for the relocation of the 

public sewer main. 

The proposed 8-inch sewer main will have services for the southern buildings and main building. Refer to 

Appendix E for the Preliminary Utility Plan. 

The analysis of sewer capacities in this Basis of Design Report will be limited to the 8-inch sewer main 
extending into the site. This analysis is limited to the use of the proposed development and existing Belmont 
development. 

Per the City of Scottsdale request sewer monitoring was conducted at the manhole located at the 
intersection of Cactus Road and 100th Street. Based on the monitoring the max flow is 130.93 gallons per 
minute (gpm) currently. The max capacity of the pipe at maximum depth to diameter ratio (d/D) of 0.65 is 
577.30 gpm. See Appendix F for the max sewer capacity calculation. 
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2.4 WASTEWATER DEMANDS 

The following calculations and demands are based on Figure 7-1.2 in the City of Scottsdale’s 2018 
DS&PM. For clarity of building locations, reference Appendix B for the Site Plan. See Appendix C for 
the Scottsdale Quarter Section Map.  

Table 1: Proposed Sewer Main Demands 

Building Use DUs 

Demand 1 
per unit 
(GPD) 

Average 
Daily 
Flow 

(GPD) 

Peak 
Flow 2 
(GPD) 

Peak 
Flow 

(GPM) 
Headwaters Minimal 

Residential Healthcare Facility Multifamily 172 140 24,080 108,360 75 

Belmont Assisted Living Multifamily 134 140 18,760 84,420 59 

Pool Backwash      100 

Total For 8" Diameter Pipe         234 

Notes: 

1. Demands are based on Figure 7-1.2 in City of Scottsdale's 2018 DS&PM 

2. The design peak flow factor for multifamily use is 4.5. 

3. The pool backwash rate of 100 gpm is based on correspondence with City of Scottsdale staff. 

2.5 WASTEWATER ANALYSIS 

Sanitary sewer lines will be designed to maintain a maximum depth to diameter ratio (d/D) of 0.65, a 
minimum full flow velocity of 2.5 ft/sec and a maximum full flow velocity of 10.0 ft/sec in the ultimate peak 
flow condition. To verify the proposed main has adequate capacity to serve the project, design flows were 
analyzed with Flow Master using pipe design slopes. Pool backwash shall be connected to the sanitary 
sewer system through the building service and not discharge to the storm drain system. Backwash pump 
and pipe sizing will be done by the pool designer under separate permit. Refer to Table 2 below and 
Appendix D for the Sewer Capacity Calculations. 

Table 2: Proposed Sewer Main Capacity 

 

Peak 
Flow 

(GPM) 
Manning 

Roughness (n) 
Slope 
(ft/ft) d/D 

Velocity 
(ft/s) 

8” Diameter Pipe  234 0.010 0.0052 0.475 3.18  

      

The development will add a peak flow of 234 gpm to the existing sewer. The monitoring and the proposed 
peak flow from the development will total 364.93 gpm. The difference between the calculated flow and the 
monitored flow is 212.37 gpm. Based on this information the sewer provides enough capacity for the 
proposed development. 
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 4.0 CONCLUSION 

The development proposes to connect one new 8-inch sewer service to the existing 8-inch sewer main in 
the private access drive via manhole. The proposed sewer main will loop on the south side of the 
proposed building and reconnect to the existing sewer main near the 100th Street entrance. The proposed 
and existing sewer infrastructure as outlined by this analysis has adequate capacity for the flows 
generated by the proposed building located at the southeast corner of 100th Street and Frank Lloyd 
Wright Boulevard.  

 

5.0 REFERENCES 

1. City of Scottsdale, Design Standards and Policies Manual. 2018. 

2. Sustainability Engineering Group, Preliminary Basis of Design for Wastewater, September 2018. 
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Appendix C – Scottsdale Quarter 
Section Map 
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Appendix D – Sewer Calculations 
  



Sewer Capacity
Project Description

Manning 
FormulaFriction Method

Normal DepthSolve For

Input Data

0.010Roughness Coefficient
%0.520Channel Slope
in8.0Diameter
gpm234.00Discharge

Results

in3.8Normal Depth
ft²0.2Flow Area
ft1.0Wetted Perimeter
in1.9Hydraulic Radius
ft0.67Top Width
in4.1Critical Depth
%47.6Percent Full
%0.418Critical Slope
ft/s3.18Velocity
ft0.16Velocity Head
ft0.47Specific Energy

1.129Froude Number
gpm546.91Maximum Discharge
gpm508.42Discharge Full
%0.110Slope Full

SupercriticalFlow Type

GVF Input Data

in0.0Downstream Depth
ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth
N/AProfile Description

ft0.00Profile Headloss
%0.0Average End Depth Over Rise
%47.6Normal Depth Over Rise
ft/sInfinityDownstream Velocity
ft/sInfinityUpstream Velocity
in3.8Normal Depth
in4.1Critical Depth
%0.520Channel Slope
%0.418Critical Slope

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

11/15/2022

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterSewerCapacity.fm8



 

 

 

Appendix E – Utility Plan  
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Appendix F – Max Sewer Capacity 
Calculation 

 



 

SL1526 RDH Flow Study for Kimley Horn 

 
RDH ENVIRONMENTAL SERVICES, L.L.C. 

3802 E. University Dr., Suite #4 ⚫ Phoenix, AZ 85034 ⚫ (602) 381-1960 
Licenses:  122278 A 

 

 

Sterling Margetts 

Kimley Horn  

7740 N. 16th St., Suite 300, Phoenix, AZ 85020 
 

SL1526 RDH Flow Study, 1 site total in Scottsdale, AZ from Friday 06-23-23 to Monday 07-03-23. 

Equipment for Site: Hach 901 Logger with Flo-Dar Sensor (Area Velocity). 

The equipment was installed on Friday, 06/23/23 with confined space entry, pipe size confirmed, sensor 
calibrated, and level depth confirmed to the flow level.  
 

Duration of monitoring: 9-days including 2 weekends 
Monitor: Flow (gpm), Level (in), and Velocity (fps) 
Data logging: 5-minute intervals (No averaged intervals) 
 
Calibration Performed: Calibration method using 4.00-inch target. 

Target Measure:       4.00 in Meter Read:     4.01 in 6/23/2023 07:46 am  
    

Meter Validation:  PASSED 
 

Location #1 located on N. 100th St. and E. Cactus Rd. 

72” Diameter, Rim to Invert: 115.00 inches 

8” PVC pipe, flowing South  

No Lateral(s) 

The pipe condition is intact and reasonably clean.  

Scum line of 2 inches 

Flo-Dar installed pointing upstream in the 8” pipe channel. 
 

Flow Data is valid having no missing, erroneous, or anomalies with data. 

 

Attached is a MS Excel summary showing level, velocity, and flow logged at 5-minute intervals during the 

monitoring period. 

 

RDH Environmental Services 

Jeff Schulte 

Operations Manager 

servicemanager@rdh-env.com 

mailto:servicemanager@rdh-env.com
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Pictures: 

  

  

 

 

  



 

SL1526 RDH Flow Study for Kimley Horn 

 
RDH ENVIRONMENTAL SERVICES, L.L.C. 

3802 E. University Dr., Suite #4 ⚫ Phoenix, AZ 85034 ⚫ (602) 381-1960 
Licenses:  122278 A 

 

Period Summaries: 

KH COS MH1 Period Summary: Flow 

Measures  Value Unit Date Time 

Max. 130.93 gpm Sunday, July 2, 2023 10:00 AM 

Min. 0.00 gpm Friday, June 23, 2023 7:15 PM 

Avg. 53.84 gpm   

Total 771,041.23  gal   

     

     

KH COS MH1 Period Summary: Level 

Measures  Value Unit Date Time 

Max. 2.65 in  Sunday, July 2, 2023 10:00 AM 

Min. 0.00 in  Friday, June 23, 2023 7:15 PM 

Avg.  1.31 in    

     

     

KH COS MH1 Period Summary: Velocity 

Measures  Value Unit Date Time 

Max. 3.71 fps  Saturday, June 24, 2023 9:00 AM 

Min. 0.00 fps Friday, June 23, 2023 7:15 PM 

Avg.  2.72 fps   
 
*Data begins at 8:30 am on June 23rd and ends at 7:10 am on July 3rd. 
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Site Map: 







100th Street Sewer
Project Description

Manning 
FormulaFriction Method

DischargeSolve For

Input Data

0.010Roughness Coefficient
%1.172Channel Slope
in5.2Normal Depth
in8.0Diameter

Results

gpm577.30Discharge
ft²0.2Flow Area
ft1.3Wetted Perimeter
in2.3Hydraulic Radius
ft0.64Top Width
in6.4Critical Depth
%65.0Percent Full
%0.695Critical Slope
ft/s5.36Velocity
ft0.45Velocity Head
ft0.88Specific Energy

1.536Froude Number
gpm820.99Maximum Discharge
gpm763.21Discharge Full
%0.670Slope Full

SupercriticalFlow Type

GVF Input Data

in0.0Downstream Depth
ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth
N/AProfile Description

ft0.00Profile Headloss
%0.0Average End Depth Over Rise
%65.0Normal Depth Over Rise
ft/sInfinityDownstream Velocity
ft/sInfinityUpstream Velocity
in5.2Normal Depth
in6.4Critical Depth
%1.172Channel Slope
%0.695Critical Slope

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

7/24/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterSewerCapacity.fm8
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