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Planning and Engineering Department at 480-312-5685.

APPROVED AS NOTED

REVISE AND RESUBMIT

✔

ldillon 1/30/2020

      

      

      

      

      

01/30/2020

Address comments below and herein on plans:

1) Because of higher potential for odors and corrosion
with lower velocities we’ll want all of the new onsite
manholes on the public main (10” line and 15” line) to
either be polymer concrete manholes or be epoxy
coated per City standards.  DS&PM 7-1.405 part D
2) Plans herein are not approved in detail
3)  Polymer manhole, pool backwash equalization
plans,  and jack and bore casing and carrier pipe
design elements will require special review and
approval from the Water Resources department
4) Lower slope than minimum required per DS&PM is
allowed on the new public sewer line sewer since no
reasonable alternative exists.
5) Sewer conveying new development flows shall be
called out as private onsite sewer as shown in the
plans herein. 
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January 28, 2020 
 
 
Mr. Levi Dillon, PE 
Sr. Water Resources Engineer 
City of Scottsdale 
9379 E Salvador Dr 
Scottsdale, AZ 85258 
 
 
Re: Scottsdale Entrada Basis of Design Reports - Comment Response Letter 
  
 
Dear Mr. Dillon, 
 
The following is a summary and response to the comments provided as a part of the review for the 
above referenced project: 
 
Water Basis of Design Report 
 
1.         Modeling needs to be updated based on the adjusted flow test results where static 

pressure is 68 psi and test flow and pressure are 54.5 psi and 2,049 gpm respectively.  
 
 Response: Model has been revised to use the adjusted results.   
 
2. System should be modeled as a single reservoir and pump (refer to utility plan) or a 

reservoir of varying HGL corresponding to flow test. As-is 2 pumps would need to total 
to all points on the single supply curve and I cannot tell this is the case with the 
information being provided.  

 
 Response: Model has been revised to include a single reservoir and pump.  
 
3. On Utility Plan: 

• Provide clearances between water and sewer 
• Call out all meters (domestic and landscape) and initial sizes proposed (and any 

vaults required). Meters will ultimately be sized used both IPC and DS&PM. 
• Call out all easements and widths (14ft min for onsite public water up to 12”). 
• Clarify why backflows are shown separate from meters 
• Call out sprinkler fire lines and riser room locations 
• All public main branches must have isolation valve on the number of branches 

minus 1 with the open branch coming from the primary source direction. 
• Call out replacement of ACP with City standard DIP segment and installation of 

full diameter tee and iso valves for the McDowell and 64th Street main 
connections.  
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 Response: The above comments are being addressed as part of the final design. A draft 
of the final water plan is attached for reference.   

 
4. Technically, per DS&PM 6-1.407 all services must have a PRV. 

 Response: Noted. The report was revised to note this requirement.  
  
 
Wastewater Basis of Design Report 
 
1.         All (public) manholes on 15” or greater line or with rim to invert greater than 10 feet 

shall be 5ft diameter manholes per City Standards. 
 
 Response: The report and plans were revised to note this requirement.  Additionally, 

all of the manholes on the on-site public sewer are noted as 5 feet in diameter as 
requested.  Private manholes with 10 feet or greater of cover are also noted to be 5 feet 
in diameter as requested. 

 
2. Polymer manhole shall follow specifications approved by Water Resources. Submit 

specification, submittal and drawing to Water Resources.  
 
 Response: The proposed manhole at the intersection of Scottsdale and McDowell 

Roads is specified as ARMOROCK or equal. An ARMOROCK spec is attached. 
 
3. All service lines shall be min 6” and per MAG 440-3 with cleanout.  
 
 Response: The report and plans were revised to note this requirement. 
 
4. Address minor calc errors in hydraulic analysis table herein 

 Response: The calculations have been corrected as requested. 
 
5.         Clarify why 120gpm was used for 12-inch line and not measured peak of 165 gpm. I 

believe it is 200 gpm actual peak minus 80 measured on McDowell. If so, ok.  
 
 Response: The rational for the 120 gpm is clarified in the report. 
 
6. Special protection needed for SD crossing less than 2ft above new 15” sewer. Refer to 

utility plan comment herein.   
 
 Response:  Special protection for the crossing is noted in the report and the plans. 
 
7. Pools do not pump straight to sewer line. Indicate backwash equalization basin and pump 

on plans.  
 
 Response: The pool buildings are noted on the plans as requested. 
 
8. Indicate required clear separation between water and sewer of 6ft on utility plans.  

thank you, spec
and details  to be
finalized during
plan review
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 Response: This requirement is noted on the plans as requested. 
 
9. Indicate on utility plan that sewer shall be private up until confluence with public 
line/flows 

 Response: This requirement is noted on the plans as requested. 
 
Should you have questions or concerns, please contact me directly at (602) 264-6831 or at 
frenn@cvlci.com 
 
Respectfully,               
                                        
COE & VAN LOO           
Consultants, Inc.  
 
Fred Renn, P.E. 
Project Manager 
 

 
 
Fred Renn, P.E. 
Project Manager 
 
FR: 
 



STANDARD SPECIFICATION                  POLYMER CONCRETE MANHOLES 

 
POLYMER CONCRETE MANHOLES 

 
PART 1  GENERAL 
 
1.01  SCOPE 

 
This specification covers polymer concrete manholes intended for use in 
sanitary sewers, storm sewers and water lines where corrosion resistance is 
required.  
 

1.02  REFERENCES  
 
 
ASTM C 478 (most current) Standard Specification for Precast Reinforced 
Concrete Manhole Sections. 
 
ASTM C 579 (most current) Standard Test Methods for Compressive Strength 
of Chemical-Resistant Mortars, Grouts, Monolithic, Surfacing, and Polymer 
Concretes 
 
ASTM C 443 (most current) Standard Specification for Joints for Concrete Pipe 
and Manholes Using Rubber Gaskets 

 
ASTM C 580 (most current) Standard Test Method for Flexural Strength and 
Modulus of Elasticity of Chemical-Resistant Mortars, Grouts, Monolithihc 
Surfacings, and Polymer Concretes 
 
ASTM C 857 (most current) Standard Practice for Minimum Structural Design 
Loading for Underground Utility Structures.  
 
ACI 350-06 Code Requirements for Environmental Engineering Concrete 
Structures & Commentary 
 
ACI 440.1R-15 Guide for the Design and Construction of Structural Concrete 
Reinforced with Fiber-Reinforced Polymer (FRP) Bars 
 
ACI 548.6R-96 Polymer Concrete-Structural Applications State-of-the-Art 
Report 
 
ASTM D 648 (most current) Test Method for Deflection Temperature of Plastics 
Under Flexural Load in Edgewise Position.  
 
ASTM D 6783 (most current) Standard Specification for Polymer Concrete 
Pipe. 
 
ASTM D 2584 (most current) Test Method for Ignition Loss of Cured Reinforced 
Resins.  

 
 

spec and details to be
finalized during plan
review



ASTM C 923 (most current) Standard Specifications for Resilient Connectors 
between Concrete Manholes Structures and Pipe. 
 
ASTM C 990 (most current) Standard Specification for Joints for Concrete Pipe, 
Manholes and Precast Box Sections using Preformed Flexible Joint Sealants 
 
ASTM C 497 (most current) Test Methods for Concrete Pipe, Manhole 
Sections, or Tile. 
 
California Greenbook Standard Specifications for Public Works Construction 
Section 211-2 

 
1.03  SUBMITTALS 

 
A. Conform to bid document requirements 

 
B. Submit manufacturer’s data and details of following items for approval:  

 
1.   Shop drawings of manhole sections, base units and construction details, 

jointing methods, materials, and dimensions 
 
2.   Summary of criteria used in manhole design including, as minimum, 

material properties, loading criteria, and dimensions assumed. Include 
certification from manufacturer that polymer concrete manhole design 
meets or exceeds the load and strength requirements of ASTM C 478 and 
ASTM C 857, reinforced in accordance with ACI 440.1R-15.  

 
3.   Frames, grates, rings, and covers 
 
4.   Materials to be used in fabricating pipe drop connections 
 
5.   Materials to be used for pipe connections  

 
6.   Materials to be used for stubs and stub plugs, if required 

  
7.   Proof of independent chemical resistance testing conducted in accordance 
with the standard specifications for public works construction (California 
Greenbook) Section 211-2 
 
8. Current ISO 9001:2015 Certification 
 
9. References of 10 previous polymer concrete projects including scope in the 
last 5 years performed with both owner and contractor for reference and review 
by owner 
 
 

C. Submitted sealed drawings by a registered Professional Engineer 
 

PART 2  PRODUCTS 
  
2.01  POLYMER CONCRETE MANHOLES 



 
A. Provide polymer concrete manhole sections, monolithic base sections and 

related components referencing to ASTM C 478. ASTM C 478 material and 
manufacturing is allowed compositional and dimensional differences required 
by a polymer concrete product 
 

B. Provide base riser section with monolithic floors, unless shown otherwise 
 

C. Provide riser sections joined with bell and spigot / ship-lap design seamed with  
butyl mastic and or rubber gaskets (ASTM C 990)  so that on assembly, 
manhole base, riser and top section make a continuous and uniform manhole 
structure 
 

D. Construct riser sections for polymer concrete manholes from standard polymer 
concrete manhole sections of the diameter indicated on drawings. Use various 
lengths of polymer concrete manhole sections in combination to provide correct 
height with the fewest joints 
 

E. Design wall sections for depth and loading conditions with wall thickness as 
designed by polymer concrete manufacturer 
 

F. Provide tops to support AASHTO HS-20 loading or loads as required and 
receiving cast iron frame covers or hatches, as indicated on drawings  
 
 

2.01-1  DESIGN CRITERIA:  
 
Polymer Concrete Manhole risers, cones, flat lids, grade rings and manhole 
base sections shall be designed by manufacturer to meet the intent of ASTM C 
478 with allowable compositional and sizing differences as designed by the 
polymer concrete manufacturer. 

 
1. AASHTO HS-20 design or as required loading applied to manhole cover and 

transition and base slabs 
 
2. Polymer manholes will be designed based upon live and dead load criteria 

in ASTM C 857 and ACI 350-06 
 
3. Unit soil weight of 120 pcf located above portions of manhole, including 

base slab projections 
 

4. Internal liquid pressure based on unit weight of 63 pcf 
 

5. Dead load of manhole sections fully supported by polymer concrete 
manhole base  

 
2.01-2 DESIGN:  

 
Polymer Concrete Manhole risers, cones, flat lids, grade rings and manhole 
base sections shall be designed by manufacturer to meet loading requirements 



of ASTM C 478, ASTM C 857 and ACI 350-06 as modified for polymer 
concrete manhole design as follows: 

           
1. Polymer Concrete Mix Design shall consist of thermosetting resin, sand, 

and aggregate. No Portland cement shall be allowed as part of the mix 
design matrix.  All sand and aggregate shall be inert in an acidic 
environment 
 

2. Reinforcement – Shall use acid resistant reinforcement (FRP Bar) in 
accordance with ACI 440.1R-06 as applicable for polymer concrete design 

 
3. The wall thickness of polymer concrete structures shall not be less than that 

prescribed by the manufacturer’s design by less than 95% of stated design 
thickness  

 
4. Thermosetting Resin - The resin shall have a minimum deflection 

temperature of 158° F when tested at 264 psi (1.820 mPa) following Test 
Method D 648. The resin content shall not be less than 7% of the weight of 
the sample as determined by test method D 2584. Resin selection shall be 
suitable for applications in the corrosive conditions to which the polymer 
concrete manhole structures will be exposed 

 
5. Each polymer concrete manhole component shall be free of all defects, 

including indentations, cracks, foreign inclusions and resin starved areas 
that, due to their nature and degree or extent, detrimentally affect the 
strength and serviceability of the component part. Cosmetic defect shall not 
be cause for rejection. The nominal internal diameter of manhole 
components shall not vary more than 2%. Variations in height of two 
opposite sides of risers and cones shall not be more the 5/8 inch. The 
under run in height of a riser or cone shall not be more than ¼ in/ft of height 
with a maximum of ½ inch in any one section 

 
6. Marking and Identification - Each manhole shall be marked with the 

following information - Manufacturer’s name or trademark, Manufacturer’s 
location and Production Date 

 
7. Manhole joints shall be assembled with a bell/spigot or shiplap butyl mastic 

and/or gasketed joint so that on assembly, manhole base, riser and top 
section make a continuous and uniform manhole. Joint sealing surfaces 
shall be free of dents, gouges and other surface irregularities that would 
affect joint integrity 

 
8. Minimum clearance between wall penetrations and joints shall be per 

manufacturer’s design 
 
9. Construct invert channels to provide smooth flow transition with minimal 

disruption of flow at pipe-manhole connections. Invert slope through 
manhole is as indicated on drawings. All precast base sections to be cast 
monolithically. Polymer bench and channel are to be constructed with all 
polymer concrete material. Extended ballast slab requirements for 
buoyancy concerns can be addressed with cementitious concrete material 



 
10. Provide resilient connectors conforming to requirements of ASTM C 923 or 

other options as avaliable. All connectors are to be water tight. Install 
approved resilient connectors at each pipe entering and exiting manholes in 
accordance with manufacturer’s instructions 

 
 

2.01-3 QUALITY CONTROL 
 
Facility Quality Control should be maintained by adhearing to ISO 
9001:2015 for manufacturing. All fabricators will be ISO 9001:2015 
Certifiied. All fabrication will take place in an all polymer concrete fabrication 
facility. At no time will the polymer concrete fabrication facility share the 
facility with a cementitious precast product production facility. Fabricator is 
also to provide references of 10 previous projects in the last 5 years 
performed with both owner and contractor for reference and the scope and 
review by owner. Polymer concrete shall be cast in a polymer only facility 
and shall not be manufactured in a cementitious concrete facility 

   
2.01-4 GROUTING 
 

All materials needed for grouting and patching will be a polyester mortar 
compound provided by the manufacturer or an approved equal by the 
manufacturer 
 

2.01-5 MANUFACTURER 
 
1. Armorock LLC, www.armorock.com              

702-824-9702 
 
 

http://www.armorock.com/
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1.0 INTRODUCTION 
Banyan Residential plans to redevelop 23 acres of nearly 28 acres of land formerly known as the 
Scottsdale Auto Park into the mixed use development of Scottsdale Entrada. The project is 
located on the northeast corner of 64th Street and McDowell Road in Scottsdale, Arizona as 
shown on Figure 1.   
 
2.0 SITE DESCRIPTION 
Scottsdale Entrada is located in Section 34, Township 2 North, Range 4 East of the Gila River 
Baseline and Meridian, Maricopa County, Arizona.  The property slopes from the northwest to 
the southeast and ranges in elevation from approximately 1280 to 1270 feet above mean sea level 
(MSL). The property is bounded by residential property to the north, the Crosscut Canal to the 
east, McDowell Road to the south and 64th Street to the west. 
 
3.0 PROPOSED LAND USE 
As shown on Figure 2, proposed land uses for the Scottsdale Entrada mixed use development 
include high density condominiums and commercial uses, which include offices and restaurants.  
Table 1 summarizes the proposed uses. 
 

Table 1 – Proposed Land Use  

Land Use Dwelling Units Net Area Density 
High Density Condo 735 DU 18.64 ac 39.4 DU/ac 
Office - 243,503 sf - 
Restaurant - 10,716 sf - 

 
4.0 ON-SITE FLOW CALCULATIONS 
Wastewater generation rates for Scottsdale Entrada were calculated based on the design criteria 
provided in the City of Scottsdale Design Standards and Policies Manual – 2018.  The City also 
required that backwash water for the Scottsdale Entrada pools be collected and stored within on-
site storage tanks and metered to the sewer system at a rate of no greater than 20 gpm.  These 
criteria are presented in Table 2.  
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Table 2 – City of Scottsdale Wastewater Design Criteria 

Description Criteria 
Design Requirement Peak Flow 
Sewer Capacity  
   ≤ 12-inch Diameter d/D ≤ 0.65 
   >12-inch Diameter d/D ≤ 0.70 
Manning’s Coefficient 0.013 
Minimum Velocity 2.5 fps when flowing full 
Maximum Velocity 10 fps 
Minimum Depth of Cover 4 ft. 
High Density Condo  
   Average Day Flow 140 gpd/DU 
   Peak Flow ADF x 4.5 
Office  
   Average Day Flow 0.4 gpd/sf 
   Peak Flow ADF x 3.0 
Restaurant  
   Average Day Flow 1.2 gpd/sf 
   Peak Flow ADF x 6.0 
Retail  
   Average Day Flow 0.5 gpd/sf 
   Peak Flow ADF x 3.0 
Maximum Pool Backwash Discharge Rate 20 gpm 

 
Table 3 summarizes the estimated wastewater generation rates for Scottsdale Entrada.  Two 
pools are proposed for Scottsdale Entrada.  Backwash water will be collected, stored in on-site 
tanks and pumped at a rate of no greater than 20 gpm through the on-site sewer system, which 
will discharge to the existing 10-inch McDowell Road sewer.  Calculations for the wastewater 
generation flows are presented in Appendix A.  Pool backwash rates, duration and tank sizing 
calculations are provided in Appendix B. 
 

Table 3 – Wastewater Generation Estimates 

Land Use Average Day Flow Peak Flow 
(gpd) (gpm) (gpd) (gpm) 

High Density Condo 102,900 71 463,050 322 
Office 97,401 68 292,204 203 
Restaurant 10,716 7 64,296 45 
Pool Backwash 28,800 20 28,800 20 

Total  239,817 167 848,350 589 
 
5.0 EXISTING SEWERS 
Information for these sewers was obtained from record drawings, field surveys, utility locators 
and City of Scottsdale quarter section maps.  The 10-inch McDowell Road sewer line was 
recently relined with PVC.  Existing on-site and off-site sewers in the vicinity of the property are 
shown on Figure 3.   
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5.1 On-Site Sewers 
An existing 8-inch vitrified clay (VCP) gravity sewer is located on the east side of the property 
within an easement on the property.  This sewer serves a number of single family residences and 
the National Guard facility located off-site to the north.  This sewer flows south to an existing 
10-inch gravity sewer located in McDowell Road.  This existing on-site sewer will be rerouted in 
order to maintain service to the existing residents to the north prior to construction of the 
proposed development.  The existing private on-site sewers will be removed and new private on-
site sewers will be constructed to serve the development. 
 
5.2 Off-Site Sewers 
An existing 10-inch gravity sewer is located in McDowell Road on the south side of the site.  
This sewer flows east to Scottsdale Road where it connects to an existing 12-inch sewer that 
flows south to McKellips Road and then east to Miller Road. At Miller Road the 12-inch sewer 
discharges to an existing 36-inch sewer, which ultimately conveys sewage to the 91st Avenue 
wastewater treatment plant.   
 
An existing 18-inch sewer is located at the intersection of McDowell and Scottsdale Roads that 
flows east in McDowell Road to Miller Road where it discharges to the aforementioned 36-inch 
sewer.  This sewer is not connected to the existing 10-inch McDowell sewer that serves the 
property.   
 
6.0 OFF-SITE SEWER CAPACITY ANALYSIS 
CVL surveyed the existing 10-inch McDowell Road sewer from Scottsdale Entrada to Scottsdale 
Road, the 18-inch McDowell Road sewer from Scottsdale Road to Miller Road and the existing 
12-inch Scottsdale Road sewer from McDowell Road to Belleview (see Figure 3).   
 
The City has three other approved planned developments in the area that are not yet contributing 
flow to the sewer system in this area.  The City provided CVL with the estimated peak flow 
values for these developments.  This information is summarized in Table 4. 
 

Table 4 – Additional Planned Development Peak Flow Summary 

Property Location Peak Flow Point of Discharge 
The McDowell 6601 E. McDowell Rd. 130 gpm McDowell Rd. 10-inch sewer 
The McDowell 6601 E. McDowell Rd. 133 gpm Scottsdale Rd. 12-inch sewer 
Sky on McDowell 6801 E. McDowell Rd. 55 gpm Scottsdale Rd. 12-inch sewer 
Papago Plaza 7115 E. McDowell Rd. 79 gpm Scottsdale Rd. 12-inch sewer 
 
The City required CVL to monitor flows in the existing 10-inch McDowell Road sewer, the 
existing 12-inch Scottsdale Road sewer and the existing 18-inch McDowell Road sewer to 
determine existing peak flows. The flow monitoring was performed by RDH Environmental 
Services from 4/12/19 to 4/23/19 (see Appendix C).  The peak flow results from the monitoring 
study are summarized in Table 5. 
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Table 5 – Peak Flow Monitoring Summary 

Site Location Peak Flow 
A 10-inch McDowell Road Sewer – Just west of Scottsdale Rd 46 gpm1 
B 18-inch McDowell Rd Sewer – Just west of Miller Rd.   836 gpm 
C 12-inch Scottsdale Rd Sewer – Scottsdale Rd/Belleview St. intersection 165 gpm1 

1This flow data was not used in the final hydraulic calculations based previous monitoring by City of Scottsdale which resulted in higher flow 
(see Table 6). 
 
Based on the above information and CVL’s peak flow projections for Scottsdale Entrada at that 
time, CVL analyzed the sewer capacities of the 10-inch, 12-inch and 18-inch sewers and 
presented the results to the City at a meeting on 5/16/19.  The analysis, along with the City’s 
subsequent sewer modeling (see Appendix C), confirmed that the existing 12-inch sewer line in 
Scottsdale Road has no further capacity.   
 
Connection of the existing 10-inch McDowell Road sewer to the existing 18-inch sewer at the 
Scottsdale/McDowell intersection was selected as the preferred discharge option.  Therefore, 
CVL had utilities potholed in the Scottsdale/McDowell intersection to determine if there would 
be any difficulty making the sewer connection.  It was determined that the connection could be 
made by relocating an existing 4-inch gas line.  Southwest Gas (SWG) was contacted and was 
agreeable to the relocation.  Based on the City’s and SWG’s input, Figure 4 shows the plan and 
profile of the proposed connection and gas line relocation.   
 
In an email dated 10/17/19, the City revised the design flows for the off-site sewer as is 
presented in Table 6.  The off-site sewer hydraulic calculations are provided in Appendix D.  
SWG’s gas line relocation agreement and design are provided in Appendix E. 
 

Table 6 – Off-Site Design Flows 

Reach Peak Flow 
(gpd) (gpm) 

Scottsdale Entrada1 848,350 589 
McDowell 10-inch Sewer (Existing at Scottsdale Rd and 
McDowell Rd intersection-includes flow North of Scottsdale 
Entrada)2 

115,200 80 

The McDowell (Allocated development)2 187,200 130 
Subtotal (10-inch McDowell Rd. Sewer) 1,150,750 799 

Scottsdale Rd. 8-inch Sewer (Existing N. of McDowell Rd.)2 172,800 120 
Subtotal (McDowell Rd. 12-inch Sewer) 1,323,550 919 

McDowell Rd. 18-inch Sewer (Existing at Miller Rd. and 
McDowell Rd. intersection)3 1,203,840 836 

Total (18-inch McDowell Rd. Sewer) 2,527,390 1,755 
1Calculated peak flow (see Table 3 and Appendix A). 
2200 gpm of peak flow was provided by City of Scottsdale based on a previous flow monitoring study by others for Papago Plaza per email dated 
10/17/19 at this location.   120 gpm is the resulting peak flow when the 80 gpm existing peak flow in McDowell Road north of Scottsdale Entrada 
is subtracted from it. 
3Peak flow monitored by RDH Environmental from 4/12/19 to 4/23/19 (see Table 5 and Appendix B). 
 
7.0 PROPOSED ON-SITE SEWERS 
A layout of the proposed on-site sewer system is presented on Figure 5.  In order to make room 
for Scottsdale Entrada’s proposed amenities, the existing 8-inch on-site sewer line on the east   
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side of the site that serves the area north of Scottsdale Entrada will be removed and replaced with 
a 10-inch and 15-inch public gravity sewer that parallels the existing 8-inch sewer’s location.  
The rest of the on-site sewers will be 8-inch and 10-inch private gravity sewers.  The on-site 
sewer system will discharge to the aforementioned 15-inch portion of the relocated public sewer, 
which will, in turn, discharge to the existing 10-inch McDowell Road sewer.  Manholes on the 
proposed on-site private sewers will be minimum 4 feet in diameter where the sewer has less 
than 10 feet of cover.  Where the depth of cover of the private sewers is 10 feet or greater, the 
manholes will be 5 feet in diameter.  Manholes on the proposed 10-inch and 15-inch on-site 
public sewers will be minimum 5 feet in diameter and will be concrete polymer manholes or 
epoxy coated per City of Scottsdale standards.  All sewer service connections will be a minimum 
of 6-inch in diameter per MAG Detail 440-3 with cleanout. 
 
The on-site sewer hydraulic calculations are provided in Appendix F.  On-site sewer plans are 
provided in Appendix G.  For the purposes of the on-site analysis, the existing off-site peak flow 
north of Scottsdale Entrada was assumed to be 80 gpm, the same as the City’s monitored peak 
flow in the existing McDowell Road sewer at Scottsdale Road (see Table 6).  The flow for the 
on-site public sewer is summarized in Table 7. 
 

Table 7 – On-Site Public Sewer Flows 
 

Reach Peak Flow 
(gpd) (gpm) 

North of Scottsdale Entrada1 115,200 80 
Scottsdale Entrada2 848,350 589 

Total (On-Site Public Sewer) 963,550 669 
1Assumes existing 10-inch McDowell Rd monitored flow for worst case flow analysis condition. 
2Calculated peak flow (see Table 3 and Appendix A). 
 
8.0 CONCLUSIONS 

1. The Scottsdale Entrada property is served via an existing 10-inch gravity sewer that 
flows east in McDowell Road as shown on Figure 3.   
 

2. The existing 10-inch McDowell Road sewer will be connected to the existing 18-inch 
McDowell Road sewer at the intersection of McDowell and Scottsdale Roads because 
the existing 12-inch sewer in Scottsdale Road is at capacity.  An existing 4-inch gas 
line will be relocated as shown on Figure 4 and Appendix E to allow for the 
connection.  
 

3. An existing 8-inch public gravity sewer flows south along the east side of the 
Scottsdale Entrada property that serves residences to the north.  This sewer will be 
removed and replaced with a 10-inch and 15-inch public gravity sewer in a parallel 
location further to the east.  See Figures 2 and 5 and Appendix G.  

 
4. All other on-site sewers will be 10-inch and 8-inch private gravity sewers as shown 

on Figure 5 and Appendix G. 
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5. Pool backwash water from two proposed pools will be discharged to on-site holding 
tanks and pumped to the sewer at a controlled rate.  Each pool will be provided with 
its own backwash holding tank and metering pump.  The excess capacity of each tank 
will be as required by the Scottsdale Entrada pool designer, and each pump will 
discharge at a rate of no greater than 10 gpm for a combined discharge rate to the 
gravity sewer of no greater than 20 gpm.  Calculations for the backwash system are 
provided in Appendix B.  Pool locations and backwash pumping and storage 
buildings are shown on Figure 5. 

 
6. The projected average day flow for Scottsdale Entrada is 239,817 gpd (167 gpm) and 

the projected peak flow is 848,350 gpd (589 gpm).  Flow generation calculations for 
Scottsdale Entrada are provided in Appendix A.  On-site sewer hydraulic calculations 
are provided in Appendix F. 

 
7. Projected peak flow is 1,150,750 gpd (799 gpm) in the existing 10-inch McDowell 

Road sewer.  Off-site sewer hydraulic calculations for these flows are provided in 
Table 6 and Appendix D. 

 
8. Projected peak flow is 1,323,750 gpd (919 gpm) in the existing 12-inch McDowell 

Road sewer.  Off-site sewer hydraulic calculations for these flows are provided in 
Table 6 and Appendix D. 

 
9. Projected peak flow is 2,527,390 gpd (1,755 gpm) in the existing 18-inch McDowell 

Road sewer.  Off-site sewer hydraulic calculations for these flows are provided in 
Table 6 and Appendix D. 

 
10. Connection of the proposed 15-inch on-site public gravity sewer from Scottsdale 

Entrada to the existing 10-inch McDowell Road sewer will require crossing beneath 
an existing 48-inch storm drain with less than 2 feet of clearance.  Therefore, this 
segment of sewer will require concrete encasement per MAG standards as shown in 
Appendix G.  

 
11. Manholes on the proposed on-site private sewers will be minimum 4 feet in diameter 

where the depth of cover is less than 10 feet.  Where the depth of cover is 10 feet or 
greater the manholes will be 5 feet in diameter.  Manholes on the proposed 10-inch 
and 15-inch on-site public sewer and public sewers with greater than 10 feet of cover 
will be minimum 5 feet in diameter and will be concrete polymer manholes or epoxy 
coated per City of Scottsdale standards as shown on Figure 4 and in Appendix G.   

 
12. All sewer service connections will be a minimum of 6-inch in diameter per MAG 

Detail 440-3 with cleanout as shown on Figure 5 and in Appendix G. 
 

 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 

APPENDIX A 
 

WASTEWATER GENERATION CALCULATIONS 
  



WASTEWATER FLOWS

SCOTTSDALE ENTRADA
Page  1 of 1

Building Land Use Units          Unit Factor1 PF1
No. of 

Laterals  Units/Lat ADF/Lat PF/Lat

 (sf, DUs) (gpd/unit) (gpd) (gpm) (gpd) (gpm) (gpd) (gpd)

Scottsdale Entrada

Building 1 High Density 221              140               30,940        21          4.5 139,230      97          5 44.20            6,188        27,846        

Building 2 High Density 176              140               24,640        17          4.5 110,880      77          5 35.20            4,928        22,176        

Building 3 High Density 175              140               24,500        17          4.5 110,250      77          4 43.75            6,125        27,563        

Building 4 High Density 90                140               12,600        9            4.5 56,700        39          2 45.00            6,300        28,350        

Building 5 High Density 73                140               10,220        7            4.5 45,990        32          2 36.50            5,110        22,995        

Subtotal 735              102,900      71          463,050      322        

Office Office 243,503      0.4                97,401        68          3.0 292,204      203        1 243,503.00  97,401      292,204      

Subtotal 243,503      97,401        68          292,204      203        

Retail 1 Restaurant 6,516          1.2                7,819          5            6.0 46,915        33          1 6,516.00       7,819        46,915        

Retail 2 Restaurant 2,414          1.2                2,897          2            6.0 17,381        12          1 2,414.00       2,897        17,381        

Subtotal 8,930          10,716        7            64,296        45          

Pool 1 Backwash2
14,400        10          1.0 14,400        10          1 1.00               14,400      14,400        

Pool 2 Backwash2
14,400        10          1.0 14,400        10          1 1.00               14,400      14,400        

Subtotal          28,800            20          28,800            20 

Total        239,817         167        848,350         589 

Average Day Flow Peak Flow 

2 Pool backwash will be be collected, stored on site and pumped to the 10" McDowell Road sewer at a combined rate of no more than 20 gpm.

1 Ref.:  City of Scottsdale Design Standards and Policies Manual (2018).

N:\01\0254301\Enviro\Reports\WasteWater\Nov 2019\App A - WW Flow Calcs\WW Flow Calcs 111519.xlsx
11/18/2019

CVL Consultants, Inc.



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 

APPENDIX B 
 

POOL BACKWASH CALCULATIONS 
  



POOL BACKWASH STORAGE

SCOTTSDALE ENTRADA
Page 1 of 1

Pool

Backwash 

Rate
3

Duration
3

Volume Multplier
4

Req'd 

Volume

(gpm) (min) (gal)

Big Pool 1 100 5 500 3 1500

Small Pool 2 75 4 300 3 900

Total

4
Excess capacity shall be as required by the pool designer.  A factor of 3X has been assumed for the 

purposes of this report.  

Assumptions:
1

Both pools are backwashed simultaneously.
2

Provide two metering  pumps with maximum pumping rates of 10 gpm each.  20 gpm is the maximum 

required discharge rate required by the City of Scottsdale.

3 Backwash rates and duration provided by Russon Hale of Hardison Downey by email dated 9/19/19.

N:\01\0254301\Enviro\Reports\WasteWater\Nov 2019\App B - Pool BW Calcs\Pool BW Calcs 111519.xlsx
CVL Consultants, Inc.

11/18/2019



 

 

 
 

 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 

APPENDIX C 
 

OFF-SITE SEWER FLOW MONITORING AND MODELING 
 

  



 

 

Flow Study for Coe & Van Loo Consultants – Three Manholes 
 

 
RDH ENVIRONMENTAL SERVICES, L.L.C. 

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

 

Fred Renn, PE 
Sr. Project Engineer 
COE & VAN LOO CONSULTANTS, INC 
4550 N. 12th Street • Phoenix, Arizona • 85014 
 

SL389 RDH Flow Study, 3 sites in Scottsdale, AZ 4-12-19 to 4-23-19. 

 Equipment: Hach 901 Logger with AV sensor mounted on a pipe band. 

The equipment was installed on 4-12-19 with confined space entry, pipe size confirmed, sensor calibrated 
and level depth confirmed to the flow level at that time. 
Duration of monitoring: 12 days 4-12-19 to 4-23-19 
Monitor, Flow gpm, velocity fps and Level inches 
Data logging: 5 minutes intervals  
 
Site A: McDowell Rd West of Scottsdale Rd. 
 Quarter section 1244 MH-10  
10” pipe with 1 lateral pipe. 
AV sensor installed downstream on the 10” line to capture both flows. 
There was no buildup in the pipe. 
All data is good with minimal sensor interference from debris.  
 
Site B: McDowell Rd West of Miller Rd. 
 Quarter section 1345 MH-6 
18” pipe no laterals. 
AV sensor installed upstream on the18”. 
There was no buildup in the pipe. 
All data is good with minimal sensor interference from debris.  
 
Site C: Scottsdale Rd and Belleview  
 Quarter section 1244 MH-6  
12” pipe on laterals. 
AV sensor installed upstream on the 12” line. 
There was no buildup in the pipe. 
All data is good with minimal sensor interference from debris.  
 
Attached is the excel sheet showing all Level, Velocity and Flow using the Manning equation within  
the loggers. Below are the data summaries for each site. 
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Flow Study for Coe & Van Loo Consultants – Three Manholes 
 

 
RDH ENVIRONMENTAL SERVICES, L.L.C. 

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

 

B 18in VELOCITY (fps) 
Date Maximum Minimum Average 
4/12/2019 4.4382 1.4969 3.1114 
4/13/2019 4.4825 1.3633 2.6514 
4/14/2019 4.6559 1.4128 2.7352 
4/15/2019 4.4528 1.3125 2.5868 
4/16/2019 4.4842 1.3368 2.4993 
4/17/2019 4.3036 -0.0864 2.3197 
4/18/2019 2.9317 1.3190 2.1639 
4/19/2019 3.1019 1.3348 2.1831 
4/20/2019 3.7753 1.3926 2.3335 
4/21/2019 4.8697 1.3772 2.4917 
4/22/2019 4.4147 1.3579 2.3820 
4/23/2019 2.6697 1.3979 1.8743 

 
   

    

Flow Study Summary (Gallons Per Day) 

Measures Value Unit 

Max Total Flow 588502.719 GPD 

Avg Total Flow 180283.893 GPD 

Min Total Flow 0.000 GPD 

Total Flow 5408516.797 gal 

 

 

 

 

 

 

B 18in LEVEL (inches) 
Date Maximum Minimum Average 
4/12/2019 4.5268 2.4804 3.9449 
4/13/2019 4.5416 2.3300 3.7408 
4/14/2019 4.6133 2.1807 3.6380 
4/15/2019 4.5800 2.1345 3.7188 
4/16/2019 4.6626 2.3440 3.7935 
4/17/2019 4.7628 2.6511 3.8503 
4/18/2019 4.8735 2.1515 3.7384 
4/19/2019 5.9977 2.1758 3.8762 
4/20/2019 4.9456 2.2241 3.7893 
4/21/2019 4.8385 2.2745 3.7778 
4/22/2019 4.8098 2.2605 3.7752 
4/23/2019 4.4002 2.2766 3.1107 

B 18in FLOW (gpm) 
Date Maximum Minimum Average 
 4/12/2019 642.8438 102.1149 408.6824 
4/13/2019 680.9930 82.4417 342.7766 
4/14/2019 689.8063 79.3537 343.9462 
4/15/2019 661.2177 71.0849 331.5585 
4/16/2019 669.7227 85.4744 324.3790 
4/17/2019 642.4510 -6.6202 303.1488 
4/18/2019 508.5188 73.5506 274.0913 
4/19/2019 558.7452 72.7316 291.9154 
4/20/2019 601.1895 79.9804 308.3269 
4/21/2019 836.1680 80.0600 332.2078 
4/22/2019 676.4539 78.2287 309.8378 
4/23/2019 401.0752 81.5208 185.0438 



 

 

Flow Study for Coe & Van Loo Consultants – Three Manholes 
 

 
RDH ENVIRONMENTAL SERVICES, L.L.C. 

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

 

A 10in VELOCITY (fps) 
Date Maximum Minimum Average 
4/12/2019 1.5494 0.0000 0.7948 
4/13/2019 1.2982 0.0000 0.6872 
4/14/2019 1.6259 0.0000 0.5734 
4/15/2019 1.4685 0.0000 0.6815 
4/16/2019 1.4146 0.0000 0.7314 
4/17/2019 1.2456 0.3299 0.7629 
4/18/2019 1.3361 0.0000 0.6914 
4/19/2019 1.3313 0.3074 0.8095 
4/20/2019 1.3931 0.2938 0.6772 
4/21/2019 1.3295 0.1466 0.5353 
4/22/2019 1.2157 0.2948 0.6278 
4/23/2019 0.6457 0.2213 0.4441 
 

 

    

Flow Study  Summary (Gallons Per Day) 

Measures Value Unit 
Max Total Flow 23367.925 GPD 
Avg Total Flow 7723.946 GPD 
Min Total Flow 0.000 GPD 
Total Flow 231718.385 gal 
 

 

 

 

 

 

A 10in LEVEL (inches) 
Date Maximum Minimum Average 
4/12/2019 1.6093 -0.0737 1.3131 
4/13/2019 1.7482 0.7622 1.2239 
4/14/2019 1.7186 0.6945 1.1586 
4/15/2019 1.7763 0.7971 1.2571 
4/16/2019 1.7914 0.7066 1.3046 
4/17/2019 1.9349 0.8786 1.4028 
4/18/2019 1.9184 0.7686 1.3288 
4/19/2019 1.8860 0.8567 1.3418 
4/20/2019 1.9079 0.9479 1.3975 
4/21/2019 1.7926 0.8834 1.3843 
4/22/2019 1.9566 1.0084 1.5133 
4/23/2019 1.5197 0.9073 1.1648 

A 10in FLOW (gpm) 
Date Maximum Minimum Average 
4/12/2019 32.5940 0.0000 15.3830 
4/13/2019 36.2679 0.0000 12.7208 
4/14/2019 45.5778 0.0000 10.0985 
4/15/2019 39.2654 0.0000 13.0172 
4/16/2019 42.0491 0.0000 14.5798 
4/17/2019 37.2976 5.7425 16.1257 
4/18/2019 40.8070 0.0000 14.0983 
4/19/2019 35.4070 5.7132 16.2277 
4/20/2019 39.4807 4.6282 14.3973 
4/21/2019 39.6027 1.6825 11.5109 
4/22/2019 39.9815 4.4127 15.5286 
4/23/2019 14.4291 2.7261 7.2275 



 

 

Flow Study for Coe & Van Loo Consultants – Three Manholes 
 

 
RDH ENVIRONMENTAL SERVICES, L.L.C. 

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

 

 

 

C 12in VELOCITY (fps) 
Date Maximum Minimum Average  
4/11/2019 1.9700 0.9300 1.4436 
4/12/2019 1.9900 0.5200 1.3092 
4/13/2019 2.1400 0.8600 1.3117 
4/14/2019 1.7000 0.4700 1.1406 
4/15/2019 2.0400 0.4300 1.2866 
4/16/2019 1.9900 0.4500 1.2704 
4/17/2019 2.0200 0.5300 1.2738 
4/18/2019 1.9000 0.4900 1.2267 
4/19/2019 2.0100 0.4900 1.1928 
4/20/2019 1.8100 0.5900 1.1717 
4/21/2019 1.6700 0.4400 1.0391 
4/22/2019 2.0400 0.5300 1.2391 
4/23/2019 1.0800 0.0000 0.6654 
 

 

     

Flow Study Summary (Gallons Per Day) 

Measures Value Unit 
Max Total Flow 98669.444 GPD 
Avg Total Flow 34734.941 GPD 
Min Total Flow 0.000 GPD 
Total Flow 1042048.253 gal 
 

 

C 12in LEVEL (inches) 
Date Maximum Minimum Average 
4/11/2019 2.8400 1.8900 2.2834 
4/12/2019 3.1700 1.2900 2.2588 
4/13/2019 3.2200 1.6000 2.2233 
4/14/2019 2.7700 1.2200 2.0506 
4/15/2019 3.0800 0.8300 2.0110 
4/16/2019 3.0800 1.3300 2.1782 
4/17/2019 3.2200 1.4200 2.2655 
4/18/2019 3.2600 1.3400 2.3185 
4/19/2019 3.3600 1.4300 2.2152 
4/20/2019 3.1100 1.5300 2.1708 
4/21/2019 2.7400 1.3000 2.0627 
4/22/2019 3.3600 1.3700 2.2319 
4/23/2019 1.6300 0.1100 1.3020 

C 12in FLOW (gpm) 
Date Maximum Minimum Average  
4/11/2019 120.9300 35.5700 68.5204 
4/12/2019 145.6400 11.2600 65.8878 
4/13/2019 163.1800 25.7500 61.5478 
4/14/2019 104.0600 8.8400 49.6740 
4/15/2019 146.1700 5.0700 58.0088 
4/16/2019 142.4400 12.1400 60.1890 
4/17/2019 145.3800 12.6700 63.3326 
4/18/2019 142.7900 10.5500 62.7491 
4/19/2019 162.8000 12.0200 57.4397 
4/20/2019 129.9000 16.4700 54.2806 
4/21/2019 92.1300 9.6100 45.2851 
4/22/2019 165.2200 13.0300 62.0498 
4/23/2019 28.5400 0.0000 14.6798 



5-minute peak for
CVL/RDH April2019,
46gpm

Papago
Plaza Peak,
~80gpm



5-minute peak for
CVL/RDH April2019,
165gpm

Papago Plaza
Peak, 498gpm



 

 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 

APPENDIX D 
 

OFF-SITE SEWER HYDRAULIC CALCULATIONS 
  



OFF-SITE WASTEWATER FLOWS

SCOTTSDALE ENTRADA
Page  1 of 1

Building Land Use Units          Unit Factor1 PF1

 (sf, DUs) (gpd/unit) (gpd) (gpm) (gpd) (gpm)

Scottsdale Entrada

Building 1 High Density 221              140               30,940        21                    4.5 139,230      97                        

Building 2 High Density 176              140               24,640        17                    4.5 110,880      77                        

Building 3 High Density 175              140               24,500        17                    4.5 110,250      77                        

Building 4 High Density 90                140               12,600        9                      4.5 56,700        39                        

Building 5 High Density 73                140               10,220        7                      4.5 45,990        32                        

Subtotal 735              102,900      71                    463,050      322                     

Office Office 243,503      0.4                97,401        68                    3.0 292,204      203                     

Subtotal 243,503      97,401        68                    292,204      203                     

Retail 1 Restaurant 6,516          1.2                7,819          5                      6.0 46,915        33                        

Retail 2 Restaurant 2,414          1.2                2,897          2                      6.0 17,381        12                        

Subtotal 8,930          10,716        7                      64,296        45                        

Pool Backwash2
28,800        20                    1.0 28,800        20                        

Subtotal          28,800                      20          28,800                         20 

Scottsdale Entrada Total       239,817                   167       848,350                       589 

Other Flows

The McDowell (12-7N-201 )3        187,200                       130 

Existing Flow4

10" McDowell Rd Sewer        115,200                         80 

12" Scottsdale Rd Sewer5        172,800                       120 

18" McDowell Rd Sewer    1,203,840                       836 

Existing 10" Sewer Flow Total    1,150,750                       799 

Existing 12" Sewer Total    1,323,550                       919 

Existing 18" Sewer Flow Total    2,527,390                    1,755 

3 Provided by City of Scottsdale.
4 Based on RDH Environmental flow monitoring 4/12/19 to 4/23/19.

Average Day Flow Peak Flow 

1 Ref.:  City of Scottsdale Design Standards and Policies Manual (2018).
2 Pool back wash will be be collected, stored on site and pumped to the on-site sewer at a rate of no more than 20 gpm.

5 200 gpm of peak flow was provided by City of Scottsdale based on a previous flow monitoring study by others for Papago Plaza per email 

dated 10/17/19 at this location.   120 gpm is the resulting peak flow when the 80 gpm existing peak flow in McDowell Road north of 

Scottsdale Entrada is subtracted from it.

N:\01\0254301\Enviro\Reports\WasteWater\Jan 2020\App D - Off-Site Calcs\OFF-SITE WW Flow Calcs.xlsx
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CVL Consultants, Inc.



OFF-SITE SEWER ANALYSIS
SCOTTSDALE ENTRADA

Page 1 of 1

BEGIN OFF-SITE
1 2 Sdale Ent/McD 963,550 1,273.20 402 10 0.0092 1,259.95 1,256.26 1,356,487 0.710 3.848 4.187 0.621
2 3 McD 1,150,750 1,268.05 198 10 0.0090 1,256.32 1,254.53 1,346,199 0.855 3.819 4.302 0.710
3 4 McD 1,150,750 1,264.32 124 10 0.0112 1,254.42 1,253.03 1,499,035 0.768 4.253 4.700 0.655
4 5 McD 1,150,750 1,261.80 209 10 0.0098 1,253.06 1,251.02 1,398,805 0.823 3.969 4.442 0.689
5 6 McD 1,150,750 1,258.57 183 10 0.0107 1,251.07 1,249.12 1,461,528 0.787 4.146 4.605 0.667
6 7 McD 1,150,750 1,256.65 84 10 0.0095 1,249.12 1,248.32 1,381,722 0.833 3.920 4.397 0.695
7 8 McD 1,150,750 1,255.59 538 10 0.0083 1,248.31 1,243.85 1,289,115 0.893 3.657 4.146 0.735
8 9 McD 1,150,750 1,249.89 541 10 0.0082 1,243.84 1,239.43 1,278,309 0.900 3.627 4.115 0.740
9 10 McD 1,150,750 1,245.03 540 10 0.0082 1,239.43 1,234.99 1,283,837 0.896 3.642 4.131 0.737
10 11 McD 1,150,750 1,239.93 540 10 0.0082 1,235.10 1,230.69 1,279,492 0.899 3.630 4.119 0.739
11 12 McD 1,150,750 1,235.38 530 10 0.0080 1,230.58 1,226.36 1,263,379 0.911 3.584 4.073 0.747
12 18 McD/Sdale 1,323,550 1,230.75 11 12 0.0282 1,226.32 1,226.01 3,865,003 0.342 7.615 6.915 0.403
18 18A McD/Sdale 1,323,550 1,230.81 44 12 0.0032 1,226.01 1,225.87 1,302,388 1.016 2.566 2.933 0.832 Proposed Sewer Connection

18A 19 McD/Sdale 1,323,550 1,230.80 36 12 0.0047 1,217.56 1,217.39 1,582,117 0.837 3.117 3.499 0.698 Proposed Sewer Connection
19 20 McD 2,527,390 1,230.52 136 18 0.0025 1,216.89 1,216.55 3,394,001 0.745 2.972 3.265 0.642
20 21 McD 2,527,390 1,228.92 333 18 0.0014 1,216.52 1,216.05 2,550,168 0.991 2.233 2.554 0.809
21 22 McD 2,527,390 1,225.91 337 18 0.0067 1,216.05 1,213.78 5,571,088 0.454 4.878 4.771 0.472
22 23 McD 2,527,390 1,223.16 163 18 0.0062 1,213.76 1,212.75 5,343,292 0.473 4.679 4.624 0.483
23 24 McD 2,527,390 1,221.99 501 18 0.0069 1,212.64 1,209.17 5,649,212 0.447 4.947 4.820 0.468
24 25 McD 2,527,390 1,218.29 531 18 0.0066 1,209.09 1,205.57 5,526,702 0.457 4.839 4.742 0.474
25 26 McD/Miller 2,527,390 1,215.30 578 18 0.0066 1,205.45 1,201.62 5,525,575 0.457 4.838 4.742 0.474
26 27 McD/Miller 2,527,390 1,211.25 7 18 0.0129 1,199.32 1,199.23 7,696,872 0.328 6.740 6.052 0.394

END OFF-SITE

Velocity 
Flowing 
Full (fps) Comments

Upstream 
MH

Downstream 
MH ID

% Full 
(Q/Qf)

Total 
Future 

Peak Flow 
(gpd)

Surveyed 
Rim 

Elevation 
(feet)

Estimated 
Length 
(feet)

Actual 
Peak 

Velocity 
(fps) d/D

Line Dia. 
(in)

Sewer 
Line 

Slope 
(ft/ft)

 Surveyed 
Upstream 

Invert 
Elevation 

(feet)

Surveyed 
Downstream 

Invert 
Elevation 

(feet)

Sewer Line 
Capacity 

(gpd)
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0.809 is questionable over 333ft.
Some attenuation of the peak can be
assumed given the length from the
development. Also, because
segment has accelerating flows into
and out of segment so the peak level
will be transitional if achieved at all,
i.e. depths through manholes should
be less. 1755gpm is 92% of peak
flow at d/D=0.94 (1,903gpm).
Velocity at peak @ d/D=0.8.

0.832 acceptable
over very short length
of 44ft and possibility
for no new additional
flows into this line.



 

 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 

APPENDIX E 
 

SWG GAS LINE RELOCATION PLANS 
  







































 

 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 

APPENDIX F 
 

ON-SITE SEWER CALCULATIONS 
  



ON-SITE SEWER ANALYSIS 
SCOTTSDALE ENTRADA

Page 1 of 3

Upstream 
MH

Downstream 
MH ID # of Units 

(DU or sf)
Unit Flow 

(gpd)

Average 
Day Flow 

(gpd)

Cumulative 
Avg Flow 

(gpd)

Peaking 
Factor

Peak Flow 
(gpd)

Cumulative 
Peak Flow             

(gpd)

Estimated 
Upstream 
Ground 

Elevation 
(feet)

Estimated 
Length 
(feet)

Line 
Diameter 
(inches)

Sewer 
Line 

Slope 
(ft/ft)

Estimated 
Upstream 
MH Depth 

(feet)

Estimated 
Upstream 

Invert 
Elevation 

(feet)

Estimated 
Downstream 

Invert 
Elevation 

(feet)

Sewer Line 
Capacity 

(gpd)

% Full 
(Q/Qf)

Velocity 
Flowing 
Full (fps)

Actual 
Peak 

Velocity 
(fps)

d/D

BEGIN ON-SITE
31 30 Bldg 1 44.20 140.0 6,188 6,188 4.5 27,846 27,846

6,188 27,846 1287.76 24 8 0.0053 11.20 1275.89 1275.76 568,495 5% 2.5 1.31 0.15

30 29 0.00 0.0 0 0 0.0 0 0
6,188 6,188 27,846 27,846

6,188 27,846 1286.90 193 8 0.0053 10.57 1275.66 1274.63 570,636 5% 2.5 1.31 0.15

29 28 0.00 0.0 0 0 0.0 0 0
6,188 6,188 27,846 27,846

6,188 27,846 1284.80 47 8 0.0053 9.60 1274.53 1274.28 568,495 5% 2.5 1.31 0.15

28 27 Office 243,503.00 0.4 97,401 97,401 3.0 292,204 292,204
6,188 103,589 27,846 320,050

103,589 320,050 1284.73 50 8 0.0053 9.88 1274.18 1273.92 565,807 57% 2.5 2.59 0.54

27 26 0.00 0.0 0 0 0.0 0 0
103,589 103,589 320,050 320,050

103,589 320,050 1284.71 54 8 0.0053 10.22 1273.82 1273.54 565,807 57% 2.5 2.59 0.54

26 25 0.00 0.0 0 0 0.0 0 0
103,589 103,589 320,050 320,050

103,589 320,050 1284.36 164 8 0.0053 10.26 1273.44 1272.57 567,421 56% 2.5 2.60 0.54

25 24 Bldg 1 44.20 140.0 6,188 6,188 4.5 27,846 27,846
103,589 109,777 320,050 347,896

109,777 347,896 1283.67 102 8 0.0070 10.53 1272.47 1271.76 651,000 53% 2.9 2.94 0.52

24 23 Restaurant 1 6,516.00 1.2 7,819 7,819 6.0 46,915 46,915
Bldg 1 44.20 140.0 6,188 14,007 4.5 27,846 74,761

109,777 123,784 347,896 422,657
123,784 422,657 1281.56 76 8 0.0090 9.23 1271.66 1270.98 740,815 57% 3.3 3.40 0.54

23 22 Restaurant 2 2,414.00 1.2 2,897 2,897 6.0 17,381 17,381
123,784 126,681 422,657 440,038

126,681 440,038 1279.66 38 8 0.0100 8.11 1270.88 1270.50 780,888 56% 3.5 3.57 0.54

22 21 0.00 0.0 0 0 0.0 0 0
126,681 126,681 440,038 440,038

126,681 440,038 1279.18 100 8 0.0100 8.11 1270.40 1269.40 780,888 56% 3.5 3.57 0.54

35 34 Pool 2 1.00 14,400.0 14,400 14,400 1.0 14,400 14,400
Bldg 1 44.20 140.0 6,188 20,588 4.5 27,846 42,246
Bldg 2 35.20 140.0 4,928 25,516 4.5 22,176 64,422
Bldg 1 44.20 140.0 6,188 31,704 4.5 27,846 92,268

31,704 92,268 1284.35 178 8 0.0053 11.46 1272.22 1271.28 568,495 16% 2.5 1.86 0.27

34 33 0.00 0.0 0 0 0.0 0 0
31,704 31,704 92,268 92,268

31,704 92,268 1280.35 37 8 0.0053 8.50 1271.18 1270.98 568,495 16% 2.5 1.86 0.27
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ON-SITE SEWER ANALYSIS 
SCOTTSDALE ENTRADA

Page 2 of 3

Upstream 
MH

Downstream 
MH ID # of Units 

(DU or sf)
Unit Flow 

(gpd)

Average 
Day Flow 

(gpd)

Cumulative 
Avg Flow 

(gpd)

Peaking 
Factor

Peak Flow 
(gpd)

Cumulative 
Peak Flow             

(gpd)

Estimated 
Upstream 
Ground 

Elevation 
(feet)

Estimated 
Length 
(feet)

Line 
Diameter 
(inches)

Sewer 
Line 

Slope 
(ft/ft)

Estimated 
Upstream 
MH Depth 

(feet)

Estimated 
Upstream 

Invert 
Elevation 

(feet)

Estimated 
Downstream 

Invert 
Elevation 

(feet)

Sewer Line 
Capacity 

(gpd)

% Full 
(Q/Qf)

Velocity 
Flowing 
Full (fps)

Actual 
Peak 

Velocity 
(fps)

d/D

33 32 0.00 0.0 0 0 0.0 0 0
31,704 31,704 92,268 92,268

31,704 92,268 1280.76 169 8 0.0053 9.21 1270.88 1269.98 570,636 16% 2.5 1.86 0.27

32 21 0.00 0.0 0 0 0.0 0 0
31,704 31,704 92,268 92,268

31,704 92,268 1279.90 91 8 0.0053 9.35 1269.88 1269.40 568,495 16% 2.5 1.86 0.27

21 19 Bldg 5 36.50 140.0 5,110 5,110 4.5 22,995 22,995
Bldg 2 35.20 140.0 4,928 10,038 4.5 22,176 45,171

22 to 21 126,681 136,719 440,038 485,209
31,704 168,423 92,268 577,477

168,423 577,477 1277.71 88 8 0.0150 7.74 1269.30 1267.98 956,388 60% 4.2 4.45 0.56

20 19 Bldg 2 35.20 140.0 4,928 4,928 4.5 22,176 22,176
Pool 1 1.00 14,400.0 14,400 19,328 1.0 14,400 36,576

19,328 36,576 1276.28 181 8 0.0053 6.67 1268.95 1267.98 570,636 6% 2.5 1.42 0.17

19 18 0.00 0.0 0 0 0.0 0 0
21 to 19 168,423 168,423 577,477 577,477

19,328 187,751 36,576 614,053
187,751 614,053 1276.93 141 10 0.0070 8.22 1267.88 1266.89 1,187,960 52% 3.4 3.41 0.51

18 17 0.00 0.0 0 0 0.0 0 0
187,751 187,751 614,053 614,053

187,751 614,053 1275.39 28 10 0.0070 7.77 1266.79 1266.59 1,186,271 52% 3.4 3.40 0.51

17 16 Bldg 5 36.50 140.0 5,110 5,110 4.5 22,995 22,995
Bldg 4 45.00 140.0 6,300 11,410 4.5 28,350 51,345

187,751 199,161 614,053 665,398
199,161 665,398 1275.36 357 10 0.0080 8.04 1266.49 1263.63 1,267,951 52% 3.6 3.65 0.51

16 15 0.00 0.0 0 0 0.0 0 0
199,161 199,161 665,398 665,398

199,161 665,398 1272.34 37 10 0.0080 7.98 1263.53 1263.23 1,269,531 52% 3.6 3.65 0.51

15 7 0.00 0.0 0 0 0.0 0 0
199,161 199,161 665,398 665,398

199,161 665,398 1271.81 162 10 0.0080 7.85 1263.13 1261.83 1,269,531 52% 3.6 3.65 0.51

12 11 Bldg 2 35.20 140.0 4,928 4,928 4.5 22,176 22,176
Bldg 3 43.75 140.0 6,125 11,053 4.5 27,563 49,739

11,053 49,739 1274.51 181 8 0.0053 9.72 1265.46 1264.50 568,495 9% 2.5 1.55 0.20

14 13 Bldg 3 43.75 140.0 6,125 6,125 4.5 27,563 27,563
6,125 27,563 1272.60 39 8 0.0053 7.62 1265.65 1265.44 568,495 5% 2.5 1.30 0.15

13 11 0 0.00 0.0 0 0 0.0 0 0
6,125 6,125 27,563 27,563

6,125 27,563 1272.59 159 8 0.0053 7.92 1265.34 1264.50 568,495 5% 2.5 1.30 0.15
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ON-SITE SEWER ANALYSIS 
SCOTTSDALE ENTRADA

Page 3 of 3

Upstream 
MH

Downstream 
MH ID # of Units 

(DU or sf)
Unit Flow 

(gpd)

Average 
Day Flow 

(gpd)

Cumulative 
Avg Flow 

(gpd)

Peaking 
Factor

Peak Flow 
(gpd)

Cumulative 
Peak Flow             

(gpd)

Estimated 
Upstream 
Ground 

Elevation 
(feet)

Estimated 
Length 
(feet)

Line 
Diameter 
(inches)

Sewer 
Line 

Slope 
(ft/ft)

Estimated 
Upstream 
MH Depth 

(feet)

Estimated 
Upstream 

Invert 
Elevation 

(feet)

Estimated 
Downstream 

Invert 
Elevation 

(feet)

Sewer Line 
Capacity 

(gpd)

% Full 
(Q/Qf)

Velocity 
Flowing 
Full (fps)

Actual 
Peak 

Velocity 
(fps)

d/D

11 10 Bldg 2 35.20 140.0 4,928 4,928 4.5 22,176 22,176
12 to 11 11,053 15,981 49,739 71,915

6,125 22,106 27,563 99,477
22,106 99,477 1274.10 134 8 0.0053 10.37 1264.40 1263.69 568,495 17% 2.5 1.90 0.28

10 9 0.00 0.0 0 0 0.0 0 0
22,106 22,106 99,477 99,477

22,106 99,477 1274.71 162 8 0.0053 11.79 1263.59 1262.73 568,495 17% 2.5 1.90 0.28

9 8 Bldg 3 43.75 140.0 6,125 6,125 4.5 27,563 27,563
22,106 28,231 99,477 127,040

28,231 127,040 1272.78 30 8 0.0053 10.82 1262.63 1262.47 568,495 22% 2.5 2.03 0.32

8 7 0.00 0.0 0 0 0.0 0 0
28,231 28,231 127,040 127,040

28,231 127,040 1272.38 71 8 0.0053 10.68 1262.37 1261.99 568,495 22% 2.5 2.03 0.32

7 3 Bldg 4 45.00 140.0 6,300 6,300 4.5 28,350 28,350
Bldg 3 43.75 140.0 6,125 12,425 4.5 27,563 55,913
15 to 7 199,161 211,586 665,398 721,310

28,231 239,817 127,040 848,350
239,817 848,350 1271.95 118 10 0.0100 9.39 1261.73 1260.55 1,415,844 60% 4.0 4.21 0.56

On-Site Public Sewer
6 5 North Off-Site1 0.00 0.0 0 0 0.0 115,200 115,200

0 115,200 1266.57 88 10 0.0018 4.14 1261.60 1261.44 600,692 19% 1.7 1.32 0.30

5 4 0.00 0.0 0 0 0.0 0 0
0 0 115,200 115,200

0 115,200 1270.71 214 10 0.0016 8.54 1261.34 1260.99 573,373 20% 1.6 1.27 0.30

4 3 0.00 0.0 0 0 0.0 0 0
0 0 115,200 115,200

0 115,200 1271.17 267 10 0.0016 9.45 1260.89 1260.45 573,373 20% 1.6 1.27 0.30

3 2 0.00 0.0 0 0 0.0 0 0
7 to 3 239,817 239,817 848,350 848,350

0 239,817 115,200 963,550
239,817 963,550 1271.34 288 15 0.0016 9.74 1260.35 1259.87 1,690,495 57% 2.1 2.21 0.54

2 1
0.00 0.0 0 0 0.0 0 0

239,817 239,817 963,550 963,550
239,817 963,550 1270.39 70 15 0.0016 9.37 1259.77 1259.66 1,690,495 57% 2.1 2.21 0.54

END ON-SITE

1
For purpose of analysis, it is assumed the peak flow from the North Off-Site is the same as the 10" McDowell Road sewer peak monitored flow at Scottsdale Road (see Appendix D).

2
Hilighted depths of cover denote 5 foot diameter manhole.  All others are 4 foot diameter manholes.

N:\01\0254301\Enviro\Reports\WasteWater\Jan 2020\App E - On-Site Calcs\Onsite Sewer Calcs.xlsm
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acceptable low
slope since no
reasonable
alternative exists
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MASTER WASTEWATER SYSTEM PLANS FOR

SCOTTSDALE ENTRADA

 A PORTION OF LAND LOCATED IN THE SOUTHWEST QUARTER OF SECTION 34, TOWNSHIP 2

NORTH, RANGE 4 EAST, OF THE GILA AND SALT RIVER BASE AND MERIDIAN, MARICOPA

COUNTY, ARIZONA
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before you begin excavation.
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Call at least two full working days

before you begin excavation.

Dial 8-1-1 or 1-800-STAKE-IT (782-5348)

In Maricopa County: (602) 263-1100
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HEIDI TILSON

1140254309

Arizona Blue Stake, Inc.

Call at least two full working days

before you begin excavation.

Dial 8-1-1 or 1-800-STAKE-IT (782-5348)

In Maricopa County: (602) 263-1100
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ON-SITE PUBLIC SEWER
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