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1. EXECUTIVE SUMMARY 
Mercado Village proposes to rezone 6.06 acres of commercial property located south and east of the 

Shea Boulevard and 92nd Street intersection.  More generally the site lies south of the Sprouts 

shopping center.  

 

Existing structures will be razed making way for a new high-density residential facility with 255 units.  

The building will have a central at-grade parking garage and rise to three floors.   

 

The western portion of the property is presently zoned PUD; the eastern lot is zoned C-O PCD. The 

site is proposed to be rezoned as R-5. 

 

Located within the City of Scottsdale corporate boundary, this site will receive wastewater service 

from the City of Scottsdale by a 6” service connection to the existing 8” PVC sewer line fronting the 

site along in N. 92nd Street. 

 

Onsite sewer improvements will only consist of the private service connection complying with the 

most recent City of Scottsdale and Maricopa County Environmental Services Department design 

standards and policies. 

2. INTRODUCTION 

2.1 PLAN OBJECTIVE: 

The purpose of this report is to provide information and calculations supporting the sewer system 
design.  Preparation of this report has been done in accordance with Chapter 7 of the City’s design 
manual2. 

2.2 SITE LOCATION 

The 6.06-acre subject property consists of four contiguous parcels whose APN’s are: 

• 217-39-536, -537A, -537B and -537C 

• 217-36-989B 
The Site is bounded by: 

• N. 92nd Street on the west 

• The Sprouts shopping center on the north 

• A parking area and cleared area to the east (a proposed 9400 Shea residential project) 

• Medical office development to the south 
Refer to FIGURE 1 for a vicinity map. 

2.3  EXISTING SITE DESCRIPTION 

The western portion of the site is developed with two commercial buildings and parking.  The eastern 
lot is open undeveloped land with minor scrub vegetation.  The property gently slopes to the 
southwest at approximately 0.7%.  Refer to FIGURE 2 for an aerial of the site and FIGURE 3 for an 
ALTA.  
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2.4  PROPOSED DEVELOPMENT 

Once cleared, the site will be graded and developed for a 3-story high-density residential building 
consisting of 255 units.  The building will envelope an at grade parking structure and pool recreation 
area.   

3. DESIGN DOCUMENTATION 

3.1. DESIGN COMPLIANCE: 

All sewer improvements will be designed and constructed to the most recent Plumbing Codes and the 
City of Scottsdale and MCESD design standards and policies. 

3.2. SOFTWARE ACKNOWLEDGEMENT: 

Sewer pipe capacity calculations utilize Bentley® FlowMaster® V8i (SELECTseries 1) software. 

4. EXISTING INFRASTRUCTURE 

4.1. EXISTING UTILITIES: 

An 8” PVC sewer runs along the site’s frontage to 92nd Street and an 8” VCP sewer parallels it under 

the northbound lane of 92nd Street.  Refer to FIGURE 4 for the City’s Sewer Q-S Maps showing the 

local service area north of Via Linda.  Coordination of all dry utility needs are being coordinated with 

the respective agencies.  

4.2. SEWER FLOW MONITORING: 

RDH Environmental monitored flows in an 8” pipe under 91st Street just north of Via Linda Drive from 

June 24 to July 7, 2021.  This test will be updated and verified with the final reports submittal, The 

summary included in APPENDIX IV shows a maximum flow of 117.5 gpm and an average flow of 50.6 

gpm.  Velocities ranged from 1.3 fps to 3.0 fps with an average of 2.3 fps. 

5. PROPOSED CONDITIONS 

5.1. PROPOSED SEWER SYSTEM: 

The 6” sewer service line will connect to an existing manhole located near the southwest of the site.  

All existing sewer service lines to the site will be removed and plugged per City requirements. Refer 

to APPENDIX II for the Preliminary Utility Plan. 

5.2. MAINTENANCE RESPONSIBILITIES: 

The onsite 6” sewer service will be private; owned, operated and maintained by the owner.  All 

existing public sewers are located within rights-of-ways or dedicated easements and are maintained 

by the City.  
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5.3. SEWER DEMANDS: 

 
 

 
Historic demand calculations are for reference only as the 2021 aerial does not show any cars in the 

parking lot, so the building is assumed not occupied. 

 

 
The above tables indicate the proposed high-density residential project will increase the historical 
average day flow to the 92nd Street sewer by 6.1 gpm (26.2 – 20.1) and peak flow demand by 55.3 
gpm (115.7 – 60.4).  Additionally, a 100-gpm pool backwash allowance is to be included in the capacity 
calculations. 

5.4. VARIANCE FROM STATED DESIGN FLOWS: 

No variance from the stated design flows is requested for this project. 

5.5. SEWER CAPACITY CALCULATIONS 

For comparative purposes, Table 4 represents the offsite sewer demand from only the shopping 

center to the north as evaluated using floor areas listed on the Maricopa County Assessor’s Parcel 

Viewer site along with the DS+PM unit demands.  The combined peak flow from just the shopping 

center is approximately 1 ½ times (177.8 gpm vs. 117.5 gpm) the flow monitored for the entire service 

area prior to connection with the 15” VCP in Via Linda Drive.  The hydraulic calculations shown in 

APPENDIX I will use the monitored flow results plus the DS+PM calculated peak demand from Table 

3 above with and without the pool backwash.   

Avg. Day 

Demand  (gpd)
Units

Peaking 

Factor

Office 0.4 Per sq. ft. 3.0

High Density Residential 140.0 Per Unit 4.5

Pool Backwash 144,000.0 Per Pool n/a

Table 1:  SEWER DEMANDS

Area   

(sf)

Avg. Day 

Demand  

(gpm/sf)

Peaking 

Factor

Avg. Day 

Demand       

(gpd)

Avg. Day 

Demand       

(gpm)

Peak 

Demand 

(gpm)

Office 58,048 0.4 3.0 23,219 16.1 48.4

Office 14,480 0.4 3.0 5,792 4.0 12.1

29,011 20.1 60.4Totals

Table 2:  HISTORIC ONSITE SEWER DEMAND CALCULATIONS

Units

Avg. Day 

Demand  

(gpm/unit)

 Peaking 

Factor

Avg. Day 

Demand       

(gpd)

Avg. Day 

Demand       

(gpm)

Peak 

Demand 

(gpm)

Residential 255 140.00 4.5 35,700 24.8 111.6

Office 5,000 0.40 3.0 2,000 1.4 4.2

Pool Backwash 1 100.00 n/a 144,000 100.0 100.0

181,700 126.2 215.7Totals

Table 3:  PROPOSED ONSITE SEWER DEMAND CALCULATIONS
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Table 5 shows the calculated DS+PM demands to be added to the monitored flow in the 8” pipe 
along 92nd Street. 
 

 
 

5.6. SEWER SYSTEM ANALYSIS: 

APPENDIX III shows the proposed sewer hydraulic calculations for the 6” service line and the 8” VCP 
along 91st Street prior to connecting with the trunk line in Via Linda Drive. 
 
The 6” service line will have sufficient capacity at 2% slope to convey the site’s peak demand including 
the pool backwash.  
 
The 8” VCP sewer line at 0.004’/’ slope has sufficient capacity to convey the 229.1 gpm peak flow from 
the service area with a velocity of 2.3 fps and d/D = 0.60 which is below the City’s d/D =  0.65 criteria.  
Adding a 100 gpm pool backwash increases the velocity to 2.5 fps with d/D = 0.79 wich is below the 
City’s d/D = 0.80 criteria for pipes with pool backwash included. 
 
The 8” PVC pipe has a slope greater than 2% and therefore, has capacity. 

6. SUMMARY 

6.1. SUMMARY OF PROPOSED SEWER IMPROVEMENTS: 

Sufficient city sewer capacity is available in the 8” PVC line adjacent to the site and south to the 
sewer trunk line in Via Linda Drive meet the proposed peak flow. 

6.2. PROJECT SCHEDULE: 

Infrastructure for this project is anticipated to be constructed in a single phase. 
 

 
 

Area   

(sf)

Avg. Day 

Demand  

(gpm/sf)

Peaking 

Factor

Avg. Day 

Demand       

(gpd)

Avg. Day 

Demand       

(gpm)

Peak 

Demand 

(gpm)

Commercial/Retail 83,108 0.5 3.0 41,554 28.9 86.6

Restaurant 18,245 1.2 6.0 21,894 15.2 91.2

63,448 44.1 177.8

Table 4:  EXISTING OFFSITE SEWER DEMAND CALCULATIONS (north of the site)

Totals

Peak Demand 

(gpm)

Monitored Peak Flow 117.5

Proposed Marcado Site 115.7

233.2

Pool Backwash 100.0

333.2

Subtotal

Total

Table 5: 92nd STREET SEWER HYDRAULICS
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ALTA / NSPS LAND TITLE SURVEY

92ND STREET WEST

A PORTION OF THE NORTHEAST QUARTER OF SECTION 30, TOWNSHIP 3 NORTH, RANGE 5 EAST OF THE

GILA AND SALT RIVER BASE AND MERIDIAN, MARICOPA COUNTY, ARIZONA.
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Retail
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Retail
Existing

Site Area:

Site Plan

Residential Area: 225,355sf rentable

Total Units: 255 units

6.64 acres gross (289,152sf)
6.08 acres net (264,725sf)

Density: 38.40 units / gross acre

41 spaces

Guest Parking

Guest Parking

19 spaces

Courtyard

Courtyard

Courtyard

Courtyard
(8 L/W; 195 1-bdrm; 52 2-bdrm.) 

72 surface spaces
Parking Provided:

353 spaces Residential Parking Required: (1.3/1-bdrm; 1.7/2-bdrm.)

350 parking garage spaces

422 spaces total (1.65 per unit)

43 spaces Guest Parking Required: (1 space / 6 units)

413 spaces Total Parking Required:

Ram
p Dow

n

Signal
New Traffic

Parking Garage
(2 down; 1 at grade; 3 above)

350 spaces

Ramp Up

Ramp Up

12 spaces
Guest Parking

(884sf average)

Co-work Space: 5,000sf

17 spaces Co-work Required: (1.0/300sf)

KEYNOTES

1. New 8' Detached Concrete Sidewalk
2. 6' wide Sidewalk Connection
3. Visibility Triangle (30" max. landscape height)
4. New Pedestrian Crosswalk with Traffic Signal
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Residential
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Connection
to Office Complex
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1
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4
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104'-9"

FDC

Fire Riser
Room

Co-working/Live-work:

Building Height: 50'-0'" (3 Stories)
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Mercado Courtyard - Pipe Hydraulics December 21, 2023  

 

 

 

 

 

APPENDIX III -
Hydraulic Calcs 

  

6" Service Pipe at 2% - Peak Flow w/o Pool Backwash
Project Description

Manning 
FormulaFriction Method

Normal DepthSolve For

Input Data

0.013Roughness Coefficient
ft/ft0.020Channel Slope
in6.0Diameter
gpm115.70Discharge

Results

in2.35Normal Depth
ft²0.1Flow Area
ft0.7Wetted Perimeter
in1.27Hydraulic Radius
ft0.49Top Width
in3.07Critical Depth
%39.2Percent Full
ft/ft0.008Critical Slope
ft/s3.61Velocity
ft0.20Velocity Head
ft0.40Specific Energy

1.667Froude Number
gpm383.10Maximum Discharge
gpm356.14Discharge Full
ft/ft0.002Slope Full

SupercriticalFlow Type

mailto:info@azSEG.com
http://www.azseg.com/
cclark
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 APPENDIX III -
Hydraulic Calcs 

  

6" Service Pipe at 2% - Peak Flow with Pool Backwash
Project Description

Manning 
FormulaFriction Method

Normal DepthSolve For

Input Data

0.013Roughness Coefficient
ft/ft0.020Channel Slope
in6.0Diameter
gpm215.70Discharge

Results

in3.37Normal Depth
ft²0.1Flow Area
ft0.8Wetted Perimeter
in1.61Hydraulic Radius
ft0.50Top Width
in4.24Critical Depth
%56.2Percent Full
ft/ft0.010Critical Slope
ft/s4.23Velocity
ft0.28Velocity Head
ft0.56Specific Energy

1.560Froude Number
gpm383.10Maximum Discharge
gpm356.14Discharge Full
ft/ft0.007Slope Full

SupercriticalFlow Type

mailto:info@azSEG.com
http://www.azseg.com/
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APPENDIX III -
Hydraulic Calcs 

  

8" 92nd Street Pipe at 0.4% - Peak Flow w/o Pool Backwash
Project Description

Manning 
FormulaFriction Method

Normal DepthSolve For

Input Data

0.013Roughness Coefficient
ft/ft0.004Channel Slope
in8.0Diameter
gpm233.20Discharge

Results

in4.84Normal Depth
ft²0.2Flow Area
ft1.2Wetted Perimeter
in2.23Hydraulic Radius
ft0.65Top Width
in4.05Critical Depth
%60.5Percent Full
ft/ft0.007Critical Slope
ft/s2.35Velocity
ft0.09Velocity Head
ft0.49Specific Energy

0.713Froude Number
gpm368.98Maximum Discharge
gpm343.01Discharge Full
ft/ft0.002Slope Full

SubcriticalFlow Type

mailto:info@azSEG.com
http://www.azseg.com/
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APPENDIX III -
Hydraulic Calcs 

  

8" 92nd Street Pipe at 0.4% - Peak Flow with Pool Backwash
Project Description

Manning 
FormulaFriction Method

Normal DepthSolve For

Input Data

0.013Roughness Coefficient
ft/ft0.004Channel Slope
in8.0Diameter
gpm333.20Discharge

Results

in6.36Normal Depth
ft²0.3Flow Area
ft1.5Wetted Perimeter
in2.43Hydraulic Radius
ft0.54Top Width
in4.89Critical Depth
%79.5Percent Full
ft/ft0.008Critical Slope
ft/s2.49Velocity
ft0.10Velocity Head
ft0.63Specific Energy

0.591Froude Number
gpm368.98Maximum Discharge
gpm343.01Discharge Full
ft/ft0.004Slope Full

SubcriticalFlow Type

mailto:info@azSEG.com
http://www.azseg.com/
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SL1122 RDH Flow Study Sprouts Plaza 

RDH ENVIRONMENTAL SERVICES, L.L.C. 
6007 S. 40th Street, Suite # 3  Phoenix, AZ 85042  (602) 381-1960 

Licenses:  122278 A 

Ali Fakih 

Sustainability Engineering Group 

8280 E Gelding Dr., Suite 101, Scottsdale AZ 85260 

SL1122 RDH Flow Study, 1 site in Scottsdale, AZ Thursday, 06-24-21 to Wednesday 07-07-21. 

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

The equipment was installed on 6/24/21 with confined space entry, pipe size confirmed, sensor calibrated with 
10-inch target and level depth confirmed to the flow level.
Duration of monitoring: 9-days including two weekends.
Monitor: Flow (gpm), Level (in), and Velocity (fps)
Data logging: 5 minutes intervals (No averaged intervals)

Manhole located on North 91st St., off E. Via Linda 

60” Diameter, Rim to Invert: 115.00 inches 

8” VCP pipe, flowing south  

The pipe condition was intact and in good shape  

Scum line of 2.75 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 summary showing Level, Velocity and Flow, and raw data in Excel, logged at 5-minute intervals, 

during the monitoring period.  

RDH Environmental Services 

Theresa Hayes 

General Manager  

gm@rdh-env.com     

APPENDIX IV
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SL1122 RDH Flow Study Sprouts Plaza 

 
RDH ENVIRONMENTAL SERVICES, L.L.C. 

6007 S. 40th Street, Suite # 3  Phoenix, AZ 85042  (602) 381-1960  
Licenses:  122278 A  

 

 

 

Pictures: 
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SL1122 RDH Flow Study Sprouts Plaza 

 
RDH ENVIRONMENTAL SERVICES, L.L.C. 

6007 S. 40th Street, Suite # 3  Phoenix, AZ 85042  (602) 381-1960  
Licenses:  122278 A  

 

 

 

Period Summaries:  

 

 

 

Sprouts Plaza Period Summary: Flow 

Measures Value Unit Date Time 

Max. 117.45 gpm Wednesday, June 30, 2021 12:30 PM 

Min. 17.70 gpm Friday, June 25, 2021 5:30 AM 

Avg. 50.61 gpm 
  

Total 935,340.90 gal 
  

 

 

Sprouts Plaza Period Summary: Level 

Measures Value Unit Date Time 

Max. 2.52 in. Wednesday, June 30, 2021 12:25 PM 

Min. 1.01 in. Saturday, July 3, 2021 1:15 AM 

Avg.  1.57 in. 
  

 

 

Sprouts Plaza Period Summary: Velocity 

Measures  Value Unit Date Time 

Max. 3.01 fps. Wednesday, June 30, 2021 2:40 PM 

Min. 1.26 fps. Friday, July 2, 2021 12:05 AM 

Avg.  2.25 fps. 
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