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Disclaimer: If approved; the approval is  granted under the
condition that the final construction documents submitted for
city review will match the information herein. Any subsequent
changes in the water or sewer design that materially impact
design criteria or standards will require re-analysis,
re-submittal, and approval of a revised basis of design report
prior to the plan review submission.; this approval is not a
guarantee of construction document acceptance. 
For questions or clarifications contact the Water Resources
Planning and Engineering Department at 480-312-5685.

APPROVED AS NOTED

REVISE AND RESUBMIT

✔

ldillon 10/31/2019

      

      

      

      

      

10/31/2019

Address comments below and
throughout in final BODs and apply
relevant items to stipulations:

1) Phase 1 sewer pipes to Hayden
can remain 8" if max flow is
439gpm in a single 8" pipe at 1%
slope shown. d/D=0.68. Perform
surveying of inverts to confirm slope
for final BOD and provide results in
final BOD. If slopes are significantly
different upsizing may still be
required.
2) Phase 2 will require upsizing of
existing 8" pipe in Parkway Ave. to
12" south to Glenrosa and then 15"
from Glenrosa to Miller and Indian
School intersection. 
3.) Inconsistencies throughout
report on line sizes existng and
proposed. Check.
4) Min pool backwash on any
separate public sewer is 100gpm
min. Revise analysis in final BOD.
5) Any existing lines will be fully
removed to accommodate new
larger required lines.  
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1.0 INTRODUCTION 

The Gentry on the Green development (the “Project”), is a proposed multi-use development 

that includes residential and commercial uses. The Project’s site is currently developed as 

three apartment complexes. The Project is located in the southeast quarter of Section 23, 

Township 2 North, Range 4 East of the Gila and Salt River Base and Meridian, Scottsdale, 

Arizona (See Vicinity Map in Appendix A).  The multiple sewer mains surrounding the 

project site will support the proposed development. See Appendix A Quarter Section map 

for the existing sewer lines. The Project is approximately 42 acres and is phased into two 

phases (See Phasing Exhibit in Appendix A). Phase 1 is approximately 27 acres and 

includes 1,214 dwelling units, 31,000 square feet of commercial/retail development, and 

10,000 square feet of restaurant. Phase 2 is approximately 15 acres and includes 270 

dwelling units, 250 healthcare beds, and 150 hotel rooms. Phase 2 is based on a 

conceptual land use scenario for the purpose of determining conceptual 

infrastructure/traffic generation for Phase 2 and is subject to change. Refer to Appendix B 

for the proposed and existing wastewater generation calculations. 

2.0 EXISTING WASTEWATER COLLECTION SYSTEM 

The Project is located within the service area boundary of the City of Scottsdale.  Sewer 

mains in operation exist within the Project boundary.  There is an existing 8-inch VCP 

sewer main and manhole located on the Phase 1A and Phase 1B portion of the site that 

flows east into an existing 39-inch sewer main along the Hayden Road alignment. There is 

another 8-inch VCP line on the Phase 1D portion of the site that also flows to the 39-inch 

sewer main in Hayden Road. This has a slope of 1.03% based on topo information. An 8-

inch VCP sewer main exists on Parkway Avenue that serves the existing Phase 2 site and 

flows south to Indian School Road. This has a slope of 1.92% based on topo information. 

A manhole flow test was performed for the manhole at the intersection of Parkway Avenue 

and Indian School Road, which connects to the 8-inch sewer main on Parkway Avenue.  

This flow test was performed by Western Environmental Equipment Company from 

December 8, 2018 to December 19, 2019. The manhole flow test results were used to 

determine available capacity in the 8-inch sewer main that would primarily serve Phase 2 of 

this project and found that this line has a d/D ratio of 0.46 and a peak flow rate of 127.45 

gpm. The existing Phase 2 units account for 57% of the monitored peak flow. This is based 

on 354 existing dwelling units in Phase 2 and the 266 dwelling units making up the 

remainder of dwelling units that contribute to this peak wastewater generation. The 266 

units that will remain active on the Parkway Avenue sewer main derive from discussions 

with the City of Scottsdale staff. The existing 354 units that are being removed by 

developing Phase 2 account for 73 gpm (57%*127.45 gpm). The remaining 266 units 
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account for 54 gpm (43%*127.45 gpm). The 54 gpm from the remaining units will be 

applied to the wastewater model with the proposed demands from the Phase 2 

development. The flow test results are available in Appendix D. The existing wastewater 

generation for the site are calculated in Appendix C.  

3.0 PROPOSED WASTEWATER SYSTEM 

The design of the proposed wastewater collection system is based on Bulletin 11 (ADEQ) 

and the City of Scottsdale Design Standards & Policies Manual and sound engineering 

principles.  The proposed wastewater collection system is designed in accordance with the 

City of Scottsdale’s design standards: 

• High Density Residential average day generation is 140 gallons per capita per day 

with a peaking factor of 4.5. Residential density is assumed as 2.2 persons per unit. 

• Commercial and Retail average day generation is 0.5 gallons per day per sq. ft. with 

a peaking factor of 3. 

• Office average day generation is 0.4 gallons per day per sq. ft. with a peaking factor 

of 3. 

• Restaurant average day generation is 1.2 gallons per day per sq. ft with a peaking 

factor of 6. 

• Hotel average day generation is 380 gallons per day per room with a peaking factor 

of 4.5. 

4.0 HYDRAULIC MODEL 

An Excel spreadsheet was used to analyze the new wastewater collection system for the 

average day and the peak day wastewater generation for the project site. See Appendix C 

for results. The City of Scottsdale Design Standards & Policies Manual requires that 

wastewater pipes less than 15” or less in diameter must have a d/D ratio that does not 

exceed 0.65. Sewer pipes must also have a minimum velocity of 2.5 ft/s and less than 10 

ft/s in the peak flow scenario.  

4.1 BOUNDARY CONDITIONS 

The wastewater outfall for the Phase 1 project site is an existing 39-inch wastewater 

main in the Hayden Road alignment. Two existing 8-inch wastewater mains that 

connect to the 39-inch wastewater main in Hayden Road remain in place and will be 

utilized to service Phase 1 of the project.  

can remain 8" with
max flow of 439gm
@ d/D=0.68
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The outfall for a portion of the Phase 2 site is the existing 8-inch sewer main in 

Parkway Avenue that outfalls to a 15-inch sewer main at the intersection of Indian 

School Road and Miller Road. This 8-inch sewer main was evaluated using a flow 

test performed by Western Environmental Equipment Company from December 8, 

2018 to December 19, 2019. The highest peak flow is used for analysis when sizing 

the proposed sewer system. Based on the analysis, the existing 8-inch pipe in 

Parkway and Indian does not have sufficient capacity for the proposed flows. It is 

anticipated that the sewer main will need to be upsized to 15-inch to serve phase 2. 

It is anticipated that these improvements will occur with the Phase 2 development. 

Assuming worst case scenario for Phase 2 development site plans, a more detailed 

analysis will need to be performed with the final site plan to determine more 

accurate future flows and pipe capacity. Refer to Appendix D for the flow test results 

and Appendix C for the analysis of the pipes.  

4.2 PHYSICAL PARAMETERS 

Physical parameters used in the hydraulic analysis are summarized in Appendix B.  

Proposed pipe sizes used in this model are 8-inch for Phase 1 and 15-inch for 

Phase 2. Nodes defined in the schematic (see Appendix A) are placed at 

anticipated extents of service line locations.  Each proposed building for Phase 1 

has been assigned a node (see Appendix B). The wastewater generations for 

proposed commercial, retail, and restaurant square footage are equally distributed 

across the proposed buildings. A site plan does not exist for Phase 2. The 

wastewater generations are projected based on the anticipated density and land 

use for Phase 2. For the analysis, Phase 1 included two pools and Phase 2 

included 1 pool. Refer to Appendix A for the layout of the sewer system for both 

phases. 

4.3 WASTEWATER GENERATION SCENARIOS 

The peak day wastewater generation was used to determine the required 

wastewater main sizes to serve this project.  

The existing wastewater generation from the portions of Phase 2 that will be 

removed when Phase 2 is developed are calculated from a unit fraction and 

removed from the existing flow test results. 266 units will remain that utilize this 

Parkway Avenue sewer main. 354 existing units are being removed from the 

existing Phase 2 site. For the analysis of the proposed main in Parkway Avenue, 

the proposed supply is combined with the remaining unit flows as measured in the 

flow test.  
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The Excel spreadsheet in Appendix C shows the results of the hydraulic analysis for 

Phase 1 and Phase 2 of the site.  

4.4 ANALYSIS RESULTS 

The results of the wastewater analysis show that the Phase 1 portion of the site will 

discharge into two existing 8-inch sewer mains connected to the 39-inch 

wastewater main in Hayden Road.  

The existing 8” in Phase 2 has a maximum full flow capacity of 306.8 gpm, while the 

proposed wastewater generation along with the existing peak flow totals to 510.5 

gpm. For this reason, Phase 2 will be served by a 15-inch main that will replace an 

existing 8 inch main in Parkway Avenue extending down to Indian School to Miller 

Road.  This 15” line will run at the same slopes as the existing 8” pipes. Refer to 

Appendix C for analysis and results.  

The analyses show that the d/D ratio remains under the City of Scottsdale 

recommended 0.65 for all pipes while maintaining a velocity lower than 10 ft/s. 

5.0 CONCLUSION 

The Phase 1 portion of the site will utilize the two existing 8-inch sewer connections that cross 
Indian Bend Wash low flow channel and enter a 39-inch sewer main in Hayden Road.  
 
Phase 2 will require upsizing an existing 8-inch sewer main to a 15-inch main in Parkway Avenue 
to the Indian School Road and Miller Road intersection. This will need to be verified with more 
testing during the development of Phase 2 that could be in 10 years or longer. The Phase 2 
proposed generation is based on the highest generation scenario for the land use matrix currently 
available and will be updated at Final BOD.  

Upsize to 12" south to
Monterosa then 15"
south to Miller

incorrect, 692gpm is
proposed plus
existing
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NOTICE:

THE LOCATIONS OF EXISTING

UNDERGROUND UTILITIES ARE  SHOWN

IN AN APPROXIMATE WAY ONLY AND

HAVE NOT BEEN  INDEPENDENTLY

VERIFIED BY THE OWNER OR ITS

REPRESENTATIVE.  THE CONTRACTOR

SHALL DETERMINE THE  EXACT

LOCATION OF ALL EXISTING UTILITIES

BEFORE  COMMENCING WORK, AND

AGREES TO BE FULLY  RESPONSIBLE

FOR ANY AND ALL DAMAGES WHICH

MIGHT BE  OCCASIONED BY THE

CONTRACTOR'S FAILURE TO EXACTLY

LOCATE AND PRESERVE ANY AND ALL

UNDERGROUND  UTILITIES.

CONSTRUCTION SITE SAFETY IS THE

SOLE RESPONSIBILITY OF THE

CONTRACTOR; NEITHER THE OWNER

NOR THE ENGINEER SHALL BE

EXPECTED TO ASSUME ANY

RESPONSIBILITY FOR SAFETY OF THE

WORK, OF PERSONS ENGAGED IN THE

WORK, OF ANY NEARBY STRUCTURES,

OR OF ANY OTHER PERSONS.
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Know what's below.

      Call before you dig.
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NOTICE:

THE LOCATIONS OF EXISTING

UNDERGROUND UTILITIES ARE  SHOWN

IN AN APPROXIMATE WAY ONLY AND

HAVE NOT BEEN  INDEPENDENTLY

VERIFIED BY THE OWNER OR ITS

REPRESENTATIVE.  THE CONTRACTOR

SHALL DETERMINE THE  EXACT

LOCATION OF ALL EXISTING UTILITIES

BEFORE  COMMENCING WORK, AND

AGREES TO BE FULLY  RESPONSIBLE

FOR ANY AND ALL DAMAGES WHICH

MIGHT BE  OCCASIONED BY THE

CONTRACTOR'S FAILURE TO EXACTLY

LOCATE AND PRESERVE ANY AND ALL

UNDERGROUND  UTILITIES.

CONSTRUCTION SITE SAFETY IS THE

SOLE RESPONSIBILITY OF THE

CONTRACTOR; NEITHER THE OWNER

NOR THE ENGINEER SHALL BE

EXPECTED TO ASSUME ANY

RESPONSIBILITY FOR SAFETY OF THE

WORK, OF PERSONS ENGAGED IN THE

WORK, OF ANY NEARBY STRUCTURES,

OR OF ANY OTHER PERSONS.
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ONSITE UTILITIES TO BE REMOVED

BEFORE CONSTRUCTION.

UNLESS OTHERWISE NOTED.
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EX. CO

EX. BFP

TO BE RELOCATED

TYP.

EX. GAS METER
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EX. WTR METER
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TYP.

EX. ELEC

TRANSFORMER
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TYP.
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TRANSFORMER
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TYP.

EX. BFP TO

BE RELOCATED

TYP.

EX. BFP TO
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EX. LIGHT TO

BE REMOVED

TYP.

EX. MH

TO REMAIN

EX. MH
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EX. UTILITY BOX
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EX. VALVE
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21.5' 8'

PARKING STRUCTURE

LF88=1248.20
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D
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EX. 8" S TO
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NOTICE:

THE LOCATIONS OF EXISTING

UNDERGROUND UTILITIES ARE  SHOWN

IN AN APPROXIMATE WAY ONLY AND

HAVE NOT BEEN  INDEPENDENTLY

VERIFIED BY THE OWNER OR ITS

REPRESENTATIVE.  THE CONTRACTOR

SHALL DETERMINE THE  EXACT

LOCATION OF ALL EXISTING UTILITIES

BEFORE  COMMENCING WORK, AND

AGREES TO BE FULLY  RESPONSIBLE

FOR ANY AND ALL DAMAGES WHICH

MIGHT BE  OCCASIONED BY THE

CONTRACTOR'S FAILURE TO EXACTLY

LOCATE AND PRESERVE ANY AND ALL

UNDERGROUND  UTILITIES.

CONSTRUCTION SITE SAFETY IS THE

SOLE RESPONSIBILITY OF THE

CONTRACTOR; NEITHER THE OWNER

NOR THE ENGINEER SHALL BE

EXPECTED TO ASSUME ANY

RESPONSIBILITY FOR SAFETY OF THE

WORK, OF PERSONS ENGAGED IN THE

WORK, OF ANY NEARBY STRUCTURES,

OR OF ANY OTHER PERSONS.

SHEET NO.

REVISIONS:

Know what's below.

      Call before you dig.
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NOTE:

ONSITE UTILITIES TO BE REMOVED

BEFORE CONSTRUCTION.

UNLESS OTHERWISE NOTED.
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NOTICE:

THE LOCATIONS OF EXISTING

UNDERGROUND UTILITIES ARE  SHOWN

IN AN APPROXIMATE WAY ONLY AND

HAVE NOT BEEN  INDEPENDENTLY

VERIFIED BY THE OWNER OR ITS

REPRESENTATIVE.  THE CONTRACTOR

SHALL DETERMINE THE  EXACT

LOCATION OF ALL EXISTING UTILITIES

BEFORE  COMMENCING WORK, AND

AGREES TO BE FULLY  RESPONSIBLE

FOR ANY AND ALL DAMAGES WHICH

MIGHT BE  OCCASIONED BY THE

CONTRACTOR'S FAILURE TO EXACTLY

LOCATE AND PRESERVE ANY AND ALL

UNDERGROUND  UTILITIES.

CONSTRUCTION SITE SAFETY IS THE

SOLE RESPONSIBILITY OF THE

CONTRACTOR; NEITHER THE OWNER

NOR THE ENGINEER SHALL BE

EXPECTED TO ASSUME ANY

RESPONSIBILITY FOR SAFETY OF THE

WORK, OF PERSONS ENGAGED IN THE

WORK, OF ANY NEARBY STRUCTURES,

OR OF ANY OTHER PERSONS.
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REVISIONS:

Know what's below.

      Call before you dig.
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ONSITE UTILITIES TO BE REMOVED

BEFORE CONSTRUCTION.

UNLESS OTHERWISE NOTED.
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NOTICE:

THE LOCATIONS OF EXISTING

UNDERGROUND UTILITIES ARE  SHOWN

IN AN APPROXIMATE WAY ONLY AND

HAVE NOT BEEN  INDEPENDENTLY

VERIFIED BY THE OWNER OR ITS

REPRESENTATIVE.  THE CONTRACTOR

SHALL DETERMINE THE  EXACT

LOCATION OF ALL EXISTING UTILITIES

BEFORE  COMMENCING WORK, AND

AGREES TO BE FULLY  RESPONSIBLE

FOR ANY AND ALL DAMAGES WHICH

MIGHT BE  OCCASIONED BY THE

CONTRACTOR'S FAILURE TO EXACTLY

LOCATE AND PRESERVE ANY AND ALL

UNDERGROUND  UTILITIES.

CONSTRUCTION SITE SAFETY IS THE

SOLE RESPONSIBILITY OF THE

CONTRACTOR; NEITHER THE OWNER

NOR THE ENGINEER SHALL BE

EXPECTED TO ASSUME ANY

RESPONSIBILITY FOR SAFETY OF THE

WORK, OF PERSONS ENGAGED IN THE

WORK, OF ANY NEARBY STRUCTURES,

OR OF ANY OTHER PERSONS.
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JOB NO.

FILE NO.

PM.

DR.

W
A

T
E

R
 
&

 
S

E
W

E
R

 
P

L
A

N

P
H

A
S

E
 
I
 
O

F
 
G

E
N

T
R

Y
 
O

N
 
T

H
E

 
G

R
E

E
N

C
O

N
C

E
P

T
U

A
L
 
W

A
T

E
R

 
&

 
S

E
W

E
R

 
P

L
A

N

S
C

O
T

T
S

D
A

L
E

,
 
A

R
I
Z

O
N

A

A. CABALLERO

R. GEORGES

19001704

05 09

19001704-05-UT04

05

0

8

/

1

3

/

2

0

1

9

NOTE:

ONSITE UTILITIES TO BE REMOVED

BEFORE CONSTRUCTION.

UNLESS OTHERWISE NOTED.
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NOTICE:

THE LOCATIONS OF EXISTING

UNDERGROUND UTILITIES ARE  SHOWN

IN AN APPROXIMATE WAY ONLY AND

HAVE NOT BEEN  INDEPENDENTLY

VERIFIED BY THE OWNER OR ITS

REPRESENTATIVE.  THE CONTRACTOR

SHALL DETERMINE THE  EXACT

LOCATION OF ALL EXISTING UTILITIES

BEFORE  COMMENCING WORK, AND

AGREES TO BE FULLY  RESPONSIBLE

FOR ANY AND ALL DAMAGES WHICH

MIGHT BE  OCCASIONED BY THE

CONTRACTOR'S FAILURE TO EXACTLY

LOCATE AND PRESERVE ANY AND ALL

UNDERGROUND  UTILITIES.

CONSTRUCTION SITE SAFETY IS THE

SOLE RESPONSIBILITY OF THE

CONTRACTOR; NEITHER THE OWNER

NOR THE ENGINEER SHALL BE

EXPECTED TO ASSUME ANY

RESPONSIBILITY FOR SAFETY OF THE

WORK, OF PERSONS ENGAGED IN THE

WORK, OF ANY NEARBY STRUCTURES,

OR OF ANY OTHER PERSONS.

SHEET NO.

REVISIONS:

Know what's below.

      Call before you dig.
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NOTE:

ONSITE UTILITIES TO BE REMOVED

BEFORE CONSTRUCTION.

UNLESS OTHERWISE NOTED.
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NOTICE:

THE LOCATIONS OF EXISTING

UNDERGROUND UTILITIES ARE  SHOWN

IN AN APPROXIMATE WAY ONLY AND

HAVE NOT BEEN  INDEPENDENTLY

VERIFIED BY THE OWNER OR ITS

REPRESENTATIVE.  THE CONTRACTOR

SHALL DETERMINE THE  EXACT

LOCATION OF ALL EXISTING UTILITIES

BEFORE  COMMENCING WORK, AND

AGREES TO BE FULLY  RESPONSIBLE

FOR ANY AND ALL DAMAGES WHICH

MIGHT BE  OCCASIONED BY THE

CONTRACTOR'S FAILURE TO EXACTLY

LOCATE AND PRESERVE ANY AND ALL

UNDERGROUND  UTILITIES.

CONSTRUCTION SITE SAFETY IS THE

SOLE RESPONSIBILITY OF THE

CONTRACTOR; NEITHER THE OWNER

NOR THE ENGINEER SHALL BE

EXPECTED TO ASSUME ANY

RESPONSIBILITY FOR SAFETY OF THE

WORK, OF PERSONS ENGAGED IN THE

WORK, OF ANY NEARBY STRUCTURES,

OR OF ANY OTHER PERSONS.
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REVISIONS:

Know what's below.

      Call before you dig.
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ONSITE UTILITIES TO BE REMOVED

BEFORE CONSTRUCTION.

UNLESS OTHERWISE NOTED.
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NOTICE:

THE LOCATIONS OF EXISTING

UNDERGROUND UTILITIES ARE  SHOWN

IN AN APPROXIMATE WAY ONLY AND

HAVE NOT BEEN  INDEPENDENTLY

VERIFIED BY THE OWNER OR ITS

REPRESENTATIVE.  THE CONTRACTOR

SHALL DETERMINE THE  EXACT

LOCATION OF ALL EXISTING UTILITIES

BEFORE  COMMENCING WORK, AND

AGREES TO BE FULLY  RESPONSIBLE

FOR ANY AND ALL DAMAGES WHICH

MIGHT BE  OCCASIONED BY THE

CONTRACTOR'S FAILURE TO EXACTLY

LOCATE AND PRESERVE ANY AND ALL

UNDERGROUND  UTILITIES.

CONSTRUCTION SITE SAFETY IS THE

SOLE RESPONSIBILITY OF THE

CONTRACTOR; NEITHER THE OWNER

NOR THE ENGINEER SHALL BE

EXPECTED TO ASSUME ANY

RESPONSIBILITY FOR SAFETY OF THE

WORK, OF PERSONS ENGAGED IN THE

WORK, OF ANY NEARBY STRUCTURES,

OR OF ANY OTHER PERSONS.
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      Call before you dig.
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ONSITE UTILITIES TO BE REMOVED

BEFORE CONSTRUCTION.

UNLESS OTHERWISE NOTED.
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APPENDIX B 

WASTEWATER DEMAND CALCULATIONS  

11-ZN-2019



Gentry on the Green Prepared by: N. Cronan

Wastewater Demand Estimates 10/1/2019

NODE # Land Use
Unit (Area or 

Dwelling Units)

Demand

(gpd per unit)

Demand      

(gpm)

Peak Flow 

(gpm)

Peak Flow 

(MGD)

HDR (BLDG A) 302 DUs 140.0 29.4 132.1 0.19026

Restaurant 

(BLDG A)
5,000 sq. ft. 1.2 4.2 25.0

0.036

Pool (BLDG A) 1 ea (50%) 50 (gpm) 50.0 50.0 0.072

Retail (BLDG A) 5,000 sq. ft. 0.5 1.7 5.2 0.0075

HDR (BLDG B) 380 DUs 140.0 36.9 166.3 0.2394

Club Room / Gym 

(BLDG B)
10,500 sq. ft. 0.5 3.6 10.9

0.01575

HDR (BLDG C) 299 DUs 140.0 29.1 130.8 0.18837

Restaurant 

BLDG C)
5,000 sq. ft. 1.2 4.2 25.0

0.036

Pool (BLDG C) 1 ea (50%) 50 (gpm) 50.0 50.0 0.072

Retail (BLDG C) 5,000 sq. ft. 0.5 1.7 5.2 0.0075

HDR (BLDG D) 233 DUs 140.0 22.7 101.9 0.14679

Club Room / Gym 

(BLDG D)
10,500 sq. ft. 0.8 5.8 17.5

0.0252

239.3 720.0 1.03677

Land Use
Unit (Area or 

Dwelling Units)

Demand

(gpd per unit)

Demand       

(gpm)

Peak Flow 

(gpm)

Peak Flow 

(MGD)

HDR 9 270 DUs 140.0 26.3 118.1 0.1701

Healthcare 
(4) 9 250 beds 250.0 43.4 195.3 0.28125

Hotel 9 150 rooms 380.0 39.6 225.0 0.324

Pool 9 1 ea 100 (gpm) 100.0 100.0 0.144

209.2 638.4 0.91935

448.5 1,358.4 1.95612

Monitored Peak Flow 

Rate (gpm)

Flow Removed for 

Phase 2 Development 

(gpm)

Remaining Flow 

After Ex. Phase 2 

Unit Removal 

(gpm)

Proposed Peak 

Flow in Indian 

School Road 

and Parkway 

Avenue (gpm)

Proposed Peak 

Flow in Indian 

School Road 

and Parkway 

Avenue (gpm)

127.45 72.4992 54.9508 693.4 1.0

Notes:

1) Average Day Demand (ADD) based on City of Scottsdale Design Standards & Policies Manual.

2) Peaking Factors:

Land Use Peaking Factor

HDR/ Healthcare 4.5

Commercial/ Retail/ Office 3.0

Restaurant 6.0

Hotel 4.5

3) Demand based on Arizona Administrative Code Title 18 Chapter 9 Unit Design Flows for wastewater.

Phase 1 & 2 Total Wastewater Generation

 Flow Test at Indian School Road and Parkway Avenue 

TABLE NOTE: Phase 2 wastewater generation based on flow monitoring of 12" main in Parkway Avenue. 266 

DU remain after the removal of existing 354 DU from Phase 2. 

127 gpm / (266+354) DU = 0.2048 gpm/DU

1

2

6

7

TABLE NOTE: the two pools flow into the same Hayden sewer system. They combine for a total 100 gpm into the 

Hayden sewer system, as required. 

TABLE 1

Proposed Wastewater Generation Table - Phase 1

 Phase 1 Wastewater Generation

Proposed Wastewater Generation Table - Phase 2

Phase 2 Wastewater Generation

S:\19001704 - Visconte-Glen-Cortesian\Project Documents\Engineering-Planning-Power and Energy\Reports\Wastewater\Spreadsheet\19001704 

Wastewater Flow Summary.xlsx Page 1 of 1

existing 8" main

100gpm minimum of
each separate sewer
system with a pool
must be applied.

should be 100gpm



Gentry on the Green Prepared by: N. Cronan

Wastewater Demand Estimates 9/27/2019

Land Use
Unit (Area or 

Dwelling Units)

Wastewater 

Generation

(gpd per unit)

Average Day 

Demand    

(gpm)

Peak Flow 

(gpm)

Peak 

Flow 

(MGD)

HDR (PHASE 1A+1B) 303 DUs 140.0000 29.5 132.6 0.19089

HDR (PHASE 1D) 172 DUs 140.0000 16.7 75.3 0.10836

Commercial 17,100 sq. ft. 0.0003 5.9 17.8 0.02565

52.1 225.6 0.3249

Land Use
Unit (Area or 

Dwelling Units)

Wastewater* 

Generation

(gpm per unit)

Peak Flow       

(gpm)

Peak Flow 

(MGD)

HDR 354 DUs 0.2048 72.5 0.104398848

72.5 0.104398848

Notes:

1) Average Day Demand (ADD) based on City of Scottsdale Design Standards & Policies Manual.

2) Peaking Factors:

Land Use Peaking Factor

HDR/ Healthcare 4.5

Commercial/ Retail/ Office 3.0

Restaurant 6.0

Hotel 4.5

3) Demand based on Arizona Administrative Code Title 18 Chapter 9 Unit Design Flows for wastewater.

Total Phase II Wastewater Generation

Total Phase I Wastewater Generation

TABLE 2

Existing Wastewater Generation - Phase 1

*Phase 2 wastewater generation based on flow monitoring of 12" main in Parkway Avenue. 266 

DU remain after the removal of existing 354 DU from Phase 2. 

127 gpm / (266+354) DU = 0.2048 gpm/DU

Existing Wastewater Generation - Phase 2

S:\19001704 - Visconte-Glen-Cortesian\Project Documents\Engineering-Planning-Power and 
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GENTRY ON THE GREEN Prepared by: Atwell

Wastewater System Hydraulic Analysis Date: 10/1/2019

Pipe 

Segment

Upstream 

Node

Downstream 

Node
Peak Flow 

(mgd) Flow (cfs)

Pipe Dia. 

(in.)

Mannings

"n"

Design Slope 

(ft/ft) K

Central 

Angle θ

(degrees)

Depth to 

Diameter 

h/D

Flow 

Area 

(ft
2
)

Flow 

Velocity 

(ft/s)

Pipe 

Capacity  

(mgd)

Depth to 

Dia. 
(2) 

Check

Max 

Velocity 
(1) 

Check

Capacity 

Check

1 1 2 0.306 0.47 8 0.013 0.01040 0.120 2.8972 0.439 0.148 3.21 0.778 OK OK OK

2 2 3 0.561 0.87 8 0.013 0.01040 0.219 3.6140 0.617 0.226 3.84 0.778 OK OK OK

3 3 4 0.561 0.87 8 0.013 0.01040 0.219 3.6140 0.617 0.226 3.84 0.778 OK OK OK

4 4 5 0.561 0.87 8 0.013 0.01030 0.221 3.6215 0.619 0.227 3.83 0.775 OK OK OK

5 6 7 0.304 0.47 8 0.013 0.01920 0.088 2.6251 0.372 0.118 3.97 1.050 OK OK OK

6 7 8 0.476 0.74 8 0.013 0.01040 0.186 3.3820 0.560 0.201 3.66 0.778 OK OK OK

7 8 9 0.476 0.74 8 0.013 0.01040 0.186 3.3820 0.560 0.201 3.66 0.778 OK OK OK

8 9 10 0.476 0.74 8 0.013 0.01040 0.186 3.3820 0.560 0.201 3.66 0.778 OK OK OK

1. Maximum velocity allowed = 10 ft/s

2. Maximum depth over diameter ratio = "OK" if ratio less than 0.65.  

Pipe flow parameters were estimated by Saatçi equations for partially filled

circular pipes (Debo and Reese, 1995):

Pipe Slope Full flow

Size Velocity

(in) (ft/ft) ft/s

8 0.0052 2.5

12 0.0030 2.5

Debo, Thomas N and Reese, Andrew J (1995). Municipal Stormwater Management - 2nd edition .

Lewis Publishers - CRC Press LLC. Boca Raton, Florida

Notes:
1) BLDG 1 and BLDG 3 each account for the demands for a pool. The third pool is to be part of Phase 2.

2) Demands from the proposed restaurant, commercial, and retail are evenly distributed across the four building nodes. 

3) Slopes for pipe segments 1 and 5 are determined from obtained survey data. All other pipe slopes are running at 1/8" per foot. 

Minimum Slopes

PerformanceEstimated FlowPipes Pipe Sizing

Phase I Peak Flow Wastewater System Hydraulic Analysis

S:\19001704 - Visconte-Glen-Cortesian\Project Documents\Engineering-Planning-Power and Energy\Reports\Wastewater\Spreadsheet\19001704 Wastewater Flow Summary.xlsx
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from pool max
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over a short reach
and small basin such
as this.

w/ 100gpm max d/D
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GENTRY ON THE GREEN Prepared by: Atwell

Wastewater System Hydraulic Analysis Date: 9/30/2019

Pipe 

Segment

Upstream 

Node

Downstream 

Node
Peak Flow 

(mgd) Flow (cfs)

Pipe Dia. 

(in.)

Mannings

"n"

Design Slope 

(ft/ft) K

Central 

Angle θ

(degrees)

Depth to 

Diameter 

h/D

Flow 

Area 

(ft
2
)

Flow 

Velocity 

(ft/s)

Pipe 

Capacity  

(mgd)

Depth to 

Dia. 
(2) 

Check

Max 

Velocity 
(1) 

Check

Capacity 

Check

9 11 12 0.998 1.54 15 0.013 0.00320 0.132 2.9909 0.462 0.555 2.78 2.159 OK OK OK

10 12 13 0.998 1.54 15 0.013 0.00280 0.141 3.0591 0.479 0.581 2.66 2.308 OK OK OK

1. Maximum velocity allowed = 10 ft/s

2. Maximum depth over diameter ratio = "OK" if ratio less than 0.65.  

Pipe flow parameters were estimated by Saatçi equations for partially filled

circular pipes (Debo and Reese, 1995):

Pipe Slope Full flow

Size Velocity

(in) (ft/ft) ft/s

8 0.0052 2.5

12 0.0030 2.5

Debo, Thomas N and Reese, Andrew J (1995). Municipal Stormwater Management - 2nd edition .

Lewis Publishers - CRC Press LLC. Boca Raton, Florida

Notes:

1) Phase 2 accounts for the demands of a pool.

2) Existing demands are subtracted from the proposed demands because the existing structures are being replaced. 

3) The existing peak flow rate from the flow test at Indian School Road and Parkway Avenue is added to the proposed demands for phase 2. 

3) Slopes for pipe segments 6 and 7 are determined from obtained survey data and quartersection invert data. Only Node 9 has an invert that is verified by survey data.

4) The existing 8" line in Parkway Ave and Indian School Road is analyzed as being upsized to a 12" pipe. 

Minimum Slopes

Phase 2 Peak Flow Wastewater System Hydraulic Analysis

Pipes Estimated Flow Pipe Sizing Performance
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WASTEWATER SYSTEM HYDRAULIC ANALYSIS 
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RESULTS OF
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Worksheet for INDIAN SCHOOL ROAD - PROP. 15" DEPTH
Project Description

Manning FormulaFriction Method
Normal DepthSolve For

Input Data

0.013Roughness Coefficient
0.0028Channel Slope
15.0Diameter
693.39Discharge

Results

7.1Normal Depth
0.6Flow Area
1.9Wetted Perimeter
3.6Hydraulic Radius
1.25Top Width
5.9Critical Depth
47.1Percent Full
0.0053Critical Slope
2.72Velocity
0.11Velocity Head
0.70Specific Energy
0.709Froude Number
1,650.25Maximum Discharge
1,534.11Discharge Full
0.0006Slope Full
SubcriticalFlow Type

GVF Input Data

0.0Downstream Depth
0.0Length
0Number Of Steps

GVF Output Data

0.0Upstream Depth
Profile Description

0.00Profile Headloss
0.0Average End Depth Over Rise
75.0Normal Depth Over Rise
InfinityDownstream Velocity
InfinityUpstream Velocity
7.1Normal Depth
5.9Critical Depth
0.0028Channel Slope
0.0053Critical Slope

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

9/30/2019

FlowMaster
[10.00.00.02]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterEC-FM-X-CRCR00001.fm8
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Cross Section for INDIAN SCHOOL ROAD - PROP. 15" DEPTH
Project Description

Manning FormulaFriction Method
Normal DepthSolve For

Input Data

0.013Roughness Coefficient
0.0028Channel Slope
7.1Normal Depth
15.0Diameter
693.39Discharge

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

9/30/2019

FlowMaster
[10.00.00.02]
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Worksheet for EX SS INDIAN SCHOOL RD MAX CAPACITY
Project Description

Manning FormulaFriction Method
Normal DepthSolve For

Input Data

0.013Roughness Coefficient
0.0028Channel Slope
8.0Diameter
217.00Discharge

Results

5.2Normal Depth
0.2Flow Area
1.3Wetted Perimeter
2.3Hydraulic Radius
0.64Top Width
3.9Critical Depth
65.0Percent Full
0.0070Critical Slope
2.01Velocity
0.06Velocity Head
0.50Specific Energy
0.578Froude Number
308.71Maximum Discharge
286.98Discharge Full
0.0016Slope Full
SubcriticalFlow Type

GVF Input Data

0.0Downstream Depth
0.0Length
0Number Of Steps

GVF Output Data

0.0Upstream Depth
Profile Description

0.00Profile Headloss
0.0Average End Depth Over Rise
75.0Normal Depth Over Rise
InfinityDownstream Velocity
InfinityUpstream Velocity
5.2Normal Depth
3.9Critical Depth
0.0028Channel Slope
0.0070Critical Slope

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

9/30/2019

FlowMaster
[10.00.00.02]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterEC-FM-X-CRCR00001.fm8

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)

http://www.novapdf.com


Worksheet for PARKWAY AVENUE - PROP. 15" DEPTH
Project Description

Manning FormulaFriction Method
Normal DepthSolve For

Input Data

0.013Roughness Coefficient
0.0032Channel Slope
15.0Diameter
693.39Discharge

Results

6.8Normal Depth
0.5Flow Area
1.8Wetted Perimeter
3.5Hydraulic Radius
1.24Top Width
5.9Critical Depth
45.4Percent Full
0.0053Critical Slope
2.85Velocity
0.13Velocity Head
0.69Specific Energy
0.762Froude Number
1,764.19Maximum Discharge
1,640.03Discharge Full
0.0006Slope Full
SubcriticalFlow Type

GVF Input Data

0.0Downstream Depth
0.0Length
0Number Of Steps

GVF Output Data

0.0Upstream Depth
Profile Description

0.00Profile Headloss
0.0Average End Depth Over Rise
75.0Normal Depth Over Rise
InfinityDownstream Velocity
InfinityUpstream Velocity
6.8Normal Depth
5.9Critical Depth
0.0032Channel Slope
0.0053Critical Slope
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FlowMaster
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Cross Section for PARKWAY AVENUE - PROP. 15" DEPTH
Project Description

Manning FormulaFriction Method
Normal DepthSolve For

Input Data

0.013Roughness Coefficient
0.0032Channel Slope
6.8Normal Depth
15.0Diameter
693.39Discharge
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Worksheet for Ex SS PARKWAY AVE MAX CAPACITY
Project Description

Manning FormulaFriction Method
Normal DepthSolve For

Input Data

0.013Roughness Coefficient
0.0032Channel Slope
8.0Diameter
232.00Discharge

Results

5.2Normal Depth
0.2Flow Area
1.3Wetted Perimeter
2.3Hydraulic Radius
0.64Top Width
4.0Critical Depth
65.0Percent Full
0.0071Critical Slope
2.15Velocity
0.07Velocity Head
0.51Specific Energy
0.617Froude Number
330.02Maximum Discharge
306.80Discharge Full
0.0018Slope Full
SubcriticalFlow Type

GVF Input Data

0.0Downstream Depth
0.0Length
0Number Of Steps

GVF Output Data

0.0Upstream Depth
Profile Description

0.00Profile Headloss
0.0Average End Depth Over Rise
75.0Normal Depth Over Rise
InfinityDownstream Velocity
InfinityUpstream Velocity
5.2Normal Depth
4.0Critical Depth
0.0032Channel Slope
0.0071Critical Slope
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Site Name

Label Min Velocity Time Max Velocity Time Min Flow Rate Time Peak Flow Rate Time Total Flow

Units ft/s Date/Time ft/s Date/Time gpm Date/Time gpm Date/Time gal

Resolution 0.1 N/A 0.1 N/A 0.1 N/A 0.1 N/A 0.1

Significant Digits 0 N/A 0 N/A 0 N/A 0 N/A 0

12/8/2018 0:00 0.759 5:34:00 AM 2.552 3:50:00 PM 13.229 5:34:00 AM 118.726 11:46:00 AM 77719

12/9/2018 0:00 0.996 3:22:00 AM 2.524 11:50:00 PM 0 4:40:00 AM 123.401 11:40:00 AM 80251.2

12/10/2018 0:00 0.925 9:00:00 PM 2.482 8:44:00 AM 0 5:12:00 AM 127.45 8:44:00 AM 77839.6

12/11/2018 0:00 0.75 7:04:00 PM 2.26 4:52:00 AM 14.011 4:08:00 AM 96.859 8:14:00 AM 74313

12/12/2018 0:00 0.86 12:02:00 AM 2.367 11:44:00 PM 15.171 2:20:00 AM 98.889 9:32:00 PM 77594.4

12/13/2018 0:00 0.794 11:00:00 PM 2.111 2:02:00 AM 12.32 4:18:00 AM 94.213 7:38:00 AM 70086.7

12/14/2018 0:00 0.737 12:40:00 PM 2.115 2:00:00 AM 10.978 3:02:00 AM 100.848 6:54:00 AM 70285.1

12/15/2018 0:00 0.703 9:04:00 PM 1.285 12:18:00 AM 14.031 4:50:00 AM 90.339 11:12:00 AM 74713.5

12/16/2018 0:00 0.553 1:22:00 AM 1.461 2:30:00 PM 15.467 1:22:00 AM 97.769 11:28:00 AM 75418.6

12/17/2018 0:00 0.722 10:24:00 AM 1.707 10:40:00 PM 15.907 3:04:00 AM 102.804 10:40:00 PM 71911.2

12/18/2018 0:00 0.528 4:22:00 PM 1.592 1:02:00 AM 0 4:32:00 PM 94.766 7:10:00 PM 71707.7
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