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 APPENDIX II – 
Pipe Hydraulics 

6" Sewer Service @ 1.00% w/o pool backwash
Project Description

Manning 
FormulaFriction Method

Normal DepthSolve For

Input Data

0.013Roughness Coefficient
ft/ft0.010Channel Slope
in6.0Diameter
gpm73.40Discharge

Results

in2.2Normal Depth
ft²0.1Flow Area
ft0.7Wetted Perimeter
in1.2Hydraulic Radius
ft0.48Top Width
in2.4Critical Depth
%37.0Percent Full
ft/ft0.007Critical Slope
ft/s2.48Velocity
ft0.10Velocity Head
ft0.28Specific Energy

1.183Froude Number
gpm270.89Maximum Discharge
gpm251.83Discharge Full
ft/ft0.001Slope Full

SupercriticalFlow Type

6" Sewer Service @ 2.00% w/o pool backwash
Project Description

Manning 
FormulaFriction Method

Normal DepthSolve For

Input Data

0.013Roughness Coefficient
ft/ft0.020Channel Slope
in6.0Diameter
gpm73.40Discharge

Results

in1.9Normal Depth
ft²0.1Flow Area
ft0.6Wetted Perimeter
in1.0Hydraulic Radius
ft0.46Top Width
in2.4Critical Depth
%30.8Percent Full
ft/ft0.007Critical Slope
ft/s3.18Velocity
ft0.16Velocity Head
ft0.31Specific Energy

1.678Froude Number
gpm383.10Maximum Discharge
gpm356.14Discharge Full
ft/ft0.001Slope Full

SupercriticalFlow Type

mailto:info@azSEG.com
http://www.azseg.com/


"LEED®ing and Developing Smart Projects" 
 

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

Sustainability Engineering Group             info@azSEG.com   480.588.7226    www.azSEG.com                              
 

 

 

 

 

  

APPENDIX II – 
Pipe Hydraulics 

6" Sewer Service @ 1.00% w/ pool backwash
Project Description

Manning 
FormulaFriction Method

Normal DepthSolve For

Input Data

0.013Roughness Coefficient
ft/ft0.010Channel Slope
in6.0Diameter
gpm173.40Discharge

Results

in3.7Normal Depth
ft²0.1Flow Area
ft0.9Wetted Perimeter
in1.7Hydraulic Radius
ft0.49Top Width
in3.8Critical Depth
%61.0Percent Full
ft/ft0.009Critical Slope
ft/s3.08Velocity
ft0.15Velocity Head
ft0.45Specific Energy

1.072Froude Number
gpm270.89Maximum Discharge
gpm251.83Discharge Full
ft/ft0.005Slope Full

SupercriticalFlow Type

6" Sewer Service @ 2.00% w/ pool backwash
Project Description

Manning 
FormulaFriction Method

Normal DepthSolve For

Input Data

0.013Roughness Coefficient
ft/ft0.020Channel Slope
in6.0Diameter
gpm307.40Discharge

Results

in4.3Normal Depth
ft²0.2Flow Area
ft1.0Wetted Perimeter
in1.8Hydraulic Radius
ft0.45Top Width
in5.0Critical Depth
%71.7Percent Full
ft/ft0.014Critical Slope
ft/s4.54Velocity
ft0.32Velocity Head
ft0.68Specific Energy

1.385Froude Number
gpm383.10Maximum Discharge
gpm356.14Discharge Full
ft/ft0.015Slope Full

SupercriticalFlow Type

mailto:info@azSEG.com
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APPENDIX IIA – 
Pipe Hydraulics 

Scottsdale Road 8" Sewer @ 1%, d/D= 0.65
Project Description

Manning 
FormulaFriction Method

DischargeSolve For

Input Data

0.013Roughness Coefficient
ft/ft0.010Channel Slope
in5.2Normal Depth
in8.0Diameter

Results

gpm410.23Discharge
ft²0.2Flow Area
ft1.3Wetted Perimeter
in2.3Hydraulic Radius
ft0.64Top Width
in5.4Critical Depth
%65.0Percent Full
ft/ft0.009Critical Slope
ft/s3.81Velocity
ft0.23Velocity Head
ft0.66Specific Energy

1.092Froude Number
gpm583.40Maximum Discharge
gpm542.34Discharge Full
ft/ft0.006Slope Full

SupercriticalFlow Type

mailto:info@azSEG.com
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APPENDIX IIA – 
Pipe Hydraulics 

Scottsdale Road 8" Sewer @ 1% d/D= 0.8
Project Description

Manning 
FormulaFriction Method

DischargeSolve For

Input Data

0.013Roughness Coefficient
ft/ft0.010Channel Slope
in6.4Normal Depth
in8.0Diameter

Results

gpm530.12Discharge
ft²0.3Flow Area
ft1.5Wetted Perimeter
in2.4Hydraulic Radius
ft0.53Top Width
in6.2Critical Depth
%80.0Percent Full
ft/ft0.011Critical Slope
ft/s3.95Velocity
ft0.24Velocity Head
ft0.78Specific Energy

0.928Froude Number
gpm583.40Maximum Discharge
gpm542.34Discharge Full
ft/ft0.010Slope Full

SubcriticalFlow Type

mailto:info@azSEG.com
http://www.azseg.com/
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Section 7-1WASTEWATER

Page 13 

4. The water line and sanitary sewer line will run parallel to each other, with 9 feet of 
separation to the pipes’ centerline in order to maintain 6 feet of clearance at manholes.

5. Deflections in the sanitary sewer line shall be designed to nominal fitting angles within 
standard tolerances and will occur at the same locations where the water line is deflected.

See Section 6-1.302 for related water system criteria.

7-1.403DESIGN FLOWS
A. Residential
Sanitary sewer lines 8 to 12 inches in diameter will be designed using 100 gallons per capita 
per day (gpcpd) and a peaking factor of 4.
Sanitary sewer lines larger than 12 inches in diameter will be designed using 105 gpcpd and a 
peaking factor developed from “Harmon’s Formula”: 

Residential densities are to assume 2.5 persons per dwelling unit, apartment or town home.

B. Commercial and Industrial
Wastewater flows for uses other than those listed below shall be based upon known regional 
or accepted engineering reference sources approved by the Water Resources Department. 

 FIGURE 7.1-2 AVERAGE DAY SEWER DEMAND IN GALLONS

7-1.404HYDRAULIC DESIGN
No public sanitary sewer lines will be less than 8 inches in diameter unless permission is 
received in writing from the Water Resources Department.
Sanitary sewer lines should be designed and constructed to give mean full flow velocities of 
not less than 2.5 fps, based upon Manning’s Formula, using an “n” value of 0.013.
Conversely, to prevent abrasion and erosion of the pipe material, the maximum velocity will be 
limited to 10 fps at estimated peak flow. Where velocities exceed this maximum figure, the 
engineer will be required to submit a hydraulic analysis along with construction 
recommendations to the Water Resources Department for consideration. In no case will 
velocities greater than 15 fps be allowed.
Actual velocities will be analyzed under peak flow conditions for each reach of pipe.

Qmax = Qavg [1+14 / (4+P1/2)]
P = Population / 1,000

AVERAGE DAY SEWER DEMANDS

Land Use Demand Peaking Factor

Commercial/Retail 0.5 per sq. ft. 3

Office 0.4 per sq. ft. 3

Restaurant 1.2 per sq. ft. 6

High Density Condominium 140 per room 4.5

Resort Hotel (includes site amenities) 380 per room 4.5

School: without cafeteria 30 per student 6

School: with cafeteria 50 per student 6

Cultural 0.1 per sq. ft. 3
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Highlight
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Project Description

Friction Method Manning Formula

Solve For Discharge

Input Data

Roughness Coefficient 0.013

Channel Slope 0.00330 ft/ft

Normal Depth 0.67 ft

Diameter 0.67 ft

Results

Discharge 454642.75 gal/day

Flow Area 0.35 ft²

Wetted Perimeter 2.10 ft

Hydraulic Radius 0.17 ft

Top Width 0.00 ft

Critical Depth 0.40 ft

Percent Full 100.0 %

Critical Slope 0.00770 ft/ft

Velocity 2.00 ft/s

Velocity Head 0.06 ft

Specific Energy 0.73 ft

Froude Number 0.00

Maximum Discharge 0.76 ft³/s

Discharge Full 0.70 ft³/s

Slope Full 0.00330 ft/ft

Flow Type SubCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 100.00 %

Downstream Velocity Infinity ft/s

Worksheet for 8" Sewer in 71st Street @ 0.33%

7/21/2017 2:08:51 PM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page



GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.67 ft

Critical Depth 0.40 ft

Channel Slope 0.00330 ft/ft

Critical Slope 0.00770 ft/ft

Worksheet for 8" Sewer in 71st Street @ 0.33%

7/21/2017 2:08:51 PM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page



Project Description

Friction Method Manning Formula

Solve For Discharge

Input Data

Roughness Coefficient 0.013

Channel Slope 0.00330 ft/ft

Normal Depth 0.67 ft

Diameter 0.67 ft

Results

Discharge 0.70 ft³/s

Flow Area 0.35 ft²

Wetted Perimeter 2.10 ft

Hydraulic Radius 0.17 ft

Top Width 0.00 ft

Critical Depth 0.40 ft

Percent Full 100.0 %

Critical Slope 0.00770 ft/ft

Velocity 2.00 ft/s

Velocity Head 0.06 ft

Specific Energy 0.73 ft

Froude Number 0.00

Maximum Discharge 0.76 ft³/s

Discharge Full 0.70 ft³/s

Slope Full 0.00330 ft/ft

Flow Type SubCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 100.00 %

Downstream Velocity Infinity ft/s

Worksheet for 8" sewer in Earll Drive @0.33%

4/20/2016 7:00:43 PM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page



GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.67 ft

Critical Depth 0.40 ft

Channel Slope 0.00330 ft/ft

Critical Slope 0.00770 ft/ft

Worksheet for 8" sewer in Earll Drive @0.33%

4/20/2016 7:00:43 PM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page



Project Description

Friction Method Manning Formula

Solve For Discharge

Input Data

Roughness Coefficient 0.013

Channel Slope 0.00530 ft/ft

Normal Depth 0.67 ft

Diameter 0.67 ft

Results

Discharge 576170.79 gal/day

Flow Area 0.35 ft²

Wetted Perimeter 2.10 ft

Hydraulic Radius 0.17 ft

Top Width 0.00 ft

Critical Depth 0.45 ft

Percent Full 100.0 %

Critical Slope 0.00861 ft/ft

Velocity 2.53 ft/s

Velocity Head 0.10 ft

Specific Energy 0.77 ft

Froude Number 0.00

Maximum Discharge 0.96 ft³/s

Discharge Full 0.89 ft³/s

Slope Full 0.00530 ft/ft

Flow Type SubCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 100.00 %

Downstream Velocity Infinity ft/s

Worksheet existing 8" sewer in Scottsdale Road

7/21/2017 4:03:26 PM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page



GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.67 ft

Critical Depth 0.45 ft

Channel Slope 0.00530 ft/ft

Critical Slope 0.00861 ft/ft

Worksheet existing 8" sewer in Scottsdale Road

7/21/2017 4:03:26 PM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page



Project Description

Friction Method Manning Formula

Solve For Discharge

Input Data

Roughness Coefficient 0.013

Channel Slope 0.00300 ft/ft

Normal Depth 1.23 ft

Diameter 1.75 ft

Results

Discharge 4695963.10 gal/day

Flow Area 1.80 ft²

Wetted Perimeter 3.47 ft

Hydraulic Radius 0.52 ft

Top Width 1.60 ft

Critical Depth 1.00 ft

Percent Full 70.0 %

Critical Slope 0.00547 ft/ft

Velocity 4.04 ft/s

Velocity Head 0.25 ft

Specific Energy 1.48 ft

Froude Number 0.67

Maximum Discharge 9.34 ft³/s

Discharge Full 8.68 ft³/s

Slope Full 0.00210 ft/ft

Flow Type SubCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 70.00 %

Downstream Velocity Infinity ft/s

Worksheet for 21" Sewer in Earll Drive @ dD = 0.70

7/21/2017 1:57:25 PM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page



GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 1.23 ft

Critical Depth 1.00 ft

Channel Slope 0.00300 ft/ft

Critical Slope 0.00547 ft/ft

Worksheet for 21" Sewer in Earll Drive @ dD = 0.70

7/21/2017 1:57:25 PM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.00330 ft/ft

Diameter 0.67 ft

Discharge 292226.00 gal/day

Results

Normal Depth 0.39 ft

Flow Area 0.21 ft²

Wetted Perimeter 1.16 ft

Hydraulic Radius 0.18 ft

Top Width 0.66 ft

Critical Depth 0.31 ft

Percent Full 58.3 %

Critical Slope 0.00683 ft/ft

Velocity 2.12 ft/s

Velocity Head 0.07 ft

Specific Energy 0.46 ft

Froude Number 0.66

Maximum Discharge 0.76 ft³/s

Discharge Full 0.70 ft³/s

Slope Full 0.00136 ft/ft

Flow Type SubCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 58.31 %

Downstream Velocity Infinity ft/s

Worksheet for Proposed Flow in 8" Sewer in 71st Street

7/21/2017 2:00:52 PM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page



GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.39 ft

Critical Depth 0.31 ft

Channel Slope 0.00330 ft/ft

Critical Slope 0.00683 ft/ft

Worksheet for Proposed Flow in 8" Sewer in 71st Street

7/21/2017 2:00:52 PM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.00300 ft/ft

Diameter 1.75 ft

Discharge 876876.00 gal/day

Results

Normal Depth 0.47 ft

Flow Area 0.52 ft²

Wetted Perimeter 1.90 ft

Hydraulic Radius 0.27 ft

Top Width 1.55 ft

Critical Depth 0.42 ft

Percent Full 26.7 %

Critical Slope 0.00470 ft/ft

Velocity 2.63 ft/s

Velocity Head 0.11 ft

Specific Energy 0.57 ft

Froude Number 0.80

Maximum Discharge 9.34 ft³/s

Discharge Full 8.68 ft³/s

Slope Full 0.00007 ft/ft

Flow Type SubCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 26.73 %

Downstream Velocity Infinity ft/s

Worksheet for Proposed Flow in 21" Sewer in Earll Road

7/21/2017 1:58:59 PM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page



GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.47 ft

Critical Depth 0.42 ft

Channel Slope 0.00300 ft/ft

Critical Slope 0.00470 ft/ft

Worksheet for Proposed Flow in 21" Sewer in Earll Road

7/21/2017 1:58:59 PM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.00530 ft/ft

Diameter 0.67 ft

Discharge 265368.00 gal/day

Results

Normal Depth 0.32 ft

Flow Area 0.17 ft²

Wetted Perimeter 1.02 ft

Hydraulic Radius 0.16 ft

Top Width 0.67 ft

Critical Depth 0.30 ft

Percent Full 47.7 %

Critical Slope 0.00674 ft/ft

Velocity 2.48 ft/s

Velocity Head 0.10 ft

Specific Energy 0.41 ft

Froude Number 0.88

Maximum Discharge 0.96 ft³/s

Discharge Full 0.89 ft³/s

Slope Full 0.00112 ft/ft

Flow Type SubCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 47.65 %

Downstream Velocity Infinity ft/s

Worksheet for Proposed Flow in 8" Sewer in Scottsdale Road

7/21/2017 5:26:56 PM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.32 ft

Critical Depth 0.30 ft

Channel Slope 0.00530 ft/ft

Critical Slope 0.00674 ft/ft

Worksheet for Proposed Flow in 8" Sewer in Scottsdale Road

7/21/2017 5:26:56 PM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page





AutoCAD SHX Text
S

AutoCAD SHX Text
MH-A RIM 43.68 STA 104+89.40 OFF 6.12'R IE 36.62 (8" N&S) EXIST. IE 37.26 (8" E) PROP.

AutoCAD SHX Text
IE 37.54 (8" E) 

AutoCAD SHX Text
28 LF 8" S=1.00%

AutoCAD SHX Text
30'

AutoCAD SHX Text
30'

AutoCAD SHX Text
UC 5

AutoCAD SHX Text
SVT

AutoCAD SHX Text
SES ENCLOSURE RE A5.7

AutoCAD SHX Text
FIRE RISER ROOM. REFER TO ARCHITECTURAL PLANS.

AutoCAD SHX Text
NON-MOTORIZED PUBLIC ACCESS EASEMENT

AutoCAD SHX Text
NON-MOTORIZED PUBLIC ACCESS EASEMENT

AutoCAD SHX Text
NON-MOTORIZED PUBLIC ACCESS EASEMENT

AutoCAD SHX Text
NON-MOTORIZED PUBLIC ACCESS EASEMENT

AutoCAD SHX Text
SVT

AutoCAD SHX Text
WATER EASEMENT

AutoCAD SHX Text
S

AutoCAD SHX Text
19 LF 8" S=1.50%

AutoCAD SHX Text
MH-OS1 RIM 42.53 STA 100+16.20 OFF 4.92' R IE 33.68 (8" N) EX. IE 33.58 (8" SE) 

AutoCAD SHX Text
EX. MH RIM 42.69 IE 30.85 (21" W) EX. IE 30.85 (21" E) EX. IE 33.30 (8" NW) PROP.

AutoCAD SHX Text
EX. MH (TO BE PROTECTED) RIM 43.02 IE 33.53 (8" N) EX. CAPPED IE 32.42 (8" S) EX. IE 33.53 (8" W) EX. IE 33.53 (8" E) EX.

AutoCAD SHX Text
PK NAIL 71ST ST. ALIGNMENT 100+00. 

AutoCAD SHX Text
UTILITY PLAN C4.00

AutoCAD SHX Text
1.	REFER TO SHEET C0.10 FOR ADDITIONAL GENERAL NOTES. REFER TO SHEET C0.10 FOR ADDITIONAL GENERAL NOTES. 2.	PROTECT AND MAINTAIN CROSSINGS OF OTHER UTILITY PROTECT AND MAINTAIN CROSSINGS OF OTHER UTILITY LINES. 3.	PROPER COORDINATION WITH THE RESPECTIVE UTILITY PROPER COORDINATION WITH THE RESPECTIVE UTILITY COMPANIES SHALL BE PERFORMED BY THE CONTRACTOR TO INSURE THAT ALL UTILITY COMPANY, LOCAL MUNICIPALITY, AND LOCAL COUNTY STANDARDS FOR MATERIALS AND CONSTRUCTION METHODS ARE MET.  4.	ALL WATER MAINS, WATER SERVICES, AND SANITARY SEWER ALL WATER MAINS, WATER SERVICES, AND SANITARY SEWER LATERALS SHALL CONFORM TO THE DEPARTMENT OF ENVIRONMENTAL PROTECTION, APPLICABLE COUNTY AND LOCAL DEPARTMENTS, AND APPROPRIATE UTILITY COMPANY SPECIFICATIONS.  5.	CONTRACTOR TO PROVIDE SLEEVES UNDER FOOTINGS OR CONTRACTOR TO PROVIDE SLEEVES UNDER FOOTINGS OR THROUGH FOUNDATIONS FOR UTILITY CONNECTIONS.  6.	CONTRACTOR SHALL PROVIDE ALL BENDS, FITTINGS, CONTRACTOR SHALL PROVIDE ALL BENDS, FITTINGS, ADAPTERS, ETC. AS REQUIRED FOR PIPE CONNECTIONS TO BUILDING STUB-OUTS, INCLUDING ROOF/FOOTING DRAIN CONNECTIONS TO ROOF LEADERS AND TO STORM DRAINAGE SYSTEM.  7.	ALL UTILITY CONSTRUCTION IS SUBJECT TO INSPECTION ALL UTILITY CONSTRUCTION IS SUBJECT TO INSPECTION PRIOR TO APPROVAL FOR BACKFILL, IN ACCORDANCE WITH THE APPROPRIATE UTILITY COMPANY, LOCAL MUNICIPALITY, AND/OR LOCAL COUNTY REQUIREMENTS.   8.	UTILITY CONNECTION DESIGN AS REFLECTED ON THE PLAN UTILITY CONNECTION DESIGN AS REFLECTED ON THE PLAN MAY CHANGE SUBJECT TO UTILITY COMPANY AND LOCAL AGENCY REVIEW.   9.	CAP STUBS AND PROVIDE FIELD MARKERS. CAP STUBS AND PROVIDE FIELD MARKERS. 10.	FOR PIPE INSTALLATION, PROVIDE TRENCH EXCAVATION, FOR PIPE INSTALLATION, PROVIDE TRENCH EXCAVATION, BEDDING AND BACKFILLING, AND COMPACTION PER MAG SPECIFICATION SECTION 601. REFER TO CITY OF SCOTTSDALE STANDARD DETAIL 2201 & 2202 FOR DETAIL. 11.	BEDDING MATERIAL TO BE IN ACCORDANCE WITH MAG BEDDING MATERIAL TO BE IN ACCORDANCE WITH MAG SECTION 702.2 AND TABLE 702-1. 12.	FOR HDPE PIPE INSTALLATION, PROVIDE TRENCH FOR HDPE PIPE INSTALLATION, PROVIDE TRENCH EXCAVATION, BEDDING AND BACKFILLING, AND COMPACTION PER MAG SPECIFICATION SECTION 603. 13.	PROTECT CROSSING OF OTHER UTILITIES. MAINTAIN MINIMUM PROTECT CROSSING OF OTHER UTILITIES. MAINTAIN MINIMUM SEPARATION BETWEEN UTILITIES PER CITY OF SCOTTSDALE STANDARD DETAIL 2372. 14.	ALL JOINTS FOR D.I.P. WATER MAINS AND SEWER MAINS TO ALL JOINTS FOR D.I.P. WATER MAINS AND SEWER MAINS TO BE RESTRAINED WITH MEGA LUG JOINTS PER MAG STANDARD DETAIL 303-1 AND 303-2 UNLESS OTHERWISE NOTED. 15.	ALL PRODUCTS USED ON THIS SITE SHALL CONFORM TO ALL PRODUCTS USED ON THIS SITE SHALL CONFORM TO ANSI/NSF STANDARDS 60 AND 61 IN ACCORDANCE WITH REGULATORY CITATION R18-4-213. 16.	PROVIDE ANCHOR BLOCKS FOR VERTICAL BENDS PER MAG PROVIDE ANCHOR BLOCKS FOR VERTICAL BENDS PER MAG STANDARD DETAIL 381. 17.	PROVIDE WARNING TAPE ABOVE UTILITIES PER CITY OF PROVIDE WARNING TAPE ABOVE UTILITIES PER CITY OF SCOTTSDALE REQUIREMENTS. 18.	PROVIDE 5' MINIMUM COVER FOR SANITARY LEADS AT LOT PROVIDE 5' MINIMUM COVER FOR SANITARY LEADS AT LOT LINES. 19.	PROVIDE 3' MINIMUM COVER FOR WATER SERVICE LEADS AT PROVIDE 3' MINIMUM COVER FOR WATER SERVICE LEADS AT LOT LINES. 20.	MAINTAIN SANITARY SEWER SEPARATION/PROTECTION FROM MAINTAIN SANITARY SEWER SEPARATION/PROTECTION FROM WATER AND UTILITIES PER CITY OF SCOTTSDALE STANDARD DETAIL 2401. 

AutoCAD SHX Text
DAVID L CHAPMAN TRUST 6601 E MCDOWELL RD SCOTTSDALE, ARIZONA 85257 SUSTAINABILITY ENGINEERING GROUP 8280 E. GELDING DR, SUITE 101 SCOTTSDALE, ARIZONA 85260 PHONE 480-588-7226 ATTN. ALI FAKIH

AutoCAD SHX Text
5	6" W	BOT	40.20 6" W	BOT	40.20 BOT	40.20 40.20 8" S	TOP	38.12TOP	38.1238.12

AutoCAD SHX Text
SCALE: 1" = 20'

AutoCAD SHX Text
0'

AutoCAD SHX Text
20'

AutoCAD SHX Text
40'

AutoCAD SHX Text
60'

AutoCAD SHX Text
1

AutoCAD SHX Text
2

AutoCAD SHX Text
4

AutoCAD SHX Text
5

AutoCAD SHX Text
6

AutoCAD SHX Text
7A

AutoCAD SHX Text
8

AutoCAD SHX Text
9

AutoCAD SHX Text
10

AutoCAD SHX Text
11

AutoCAD SHX Text
12

AutoCAD SHX Text
13

AutoCAD SHX Text
FURNISH & INSTALL 6" DUCTILE IRON PIPE CLASS 350 WITH POLYETHYLENE WRAPPING. LENGTH PER PLAN. MEGA LUG RESTRAINED JOINT PER MAG STD DET 303-1 & 303-2. FURNISH & INSTALL 4" DUCTILE IRON PIPE CLASS 350 WITH POLYETHYLENE WRAPPING. LENGTH PER PLAN. MEGA LUG RESTRAINED JOINT PER MAG STD DET 303-1 & 303-2. FURNISH & INSTALL 3" DUCTILE IRON PIPE CLASS 350 WITH POLYETHYLENE WRAPPING. LENGTH PER PLAN. MEGA LUG RESTRAINED JOINT PER MAG STD DET 303-1 & 303-2. FURNISH & INSTALL 1" COPPER TYPE "K" WATER SERVICE LINE CONNECTION PER COS STD DET 2330. FURNISH & INSTALL 8"X6" TEE. MEGA LUG RESTRAINED JOINT PER M.A.G. STD DET 303-1 & 303-2. FURNISH & INSTALL 8"X6" TAPPING SLEEVE, VALVE, BOX, & COVER PER M.A.G. STD DET 340 AND 391-1 TYPE 'C' WITH LOCKING LID. MEGA LUG RESTRAINED JOINT PER M.A.G. STD DET 303-1 & 303-2. FURNISH & INSTALL 6"X6" CUT-IN TEE. MEGA LUG RESTRAINED JOINT PER M.A.G. STD DET 303-1 & 303-2. FURNISH & INSTALL 8"X4" TAPPING SLEEVE, VALVE, BOX, & COVER PER M.A.G. STD DET 340 AND 391-1 TYPE 'C' WITH LOCKING LID. MEGA LUG RESTRAINED JOINT PER M.A.G. STD DET 303-1 & 303-2. FURNISH & INSTALL 6"X4" TAPPING SLEEVE, VALVE, BOX, & COVER PER M.A.G. STD DET 340 AND 391-1 TYPE 'C' WITH LOCKING LID. MEGA LUG RESTRAINED JOINT PER M.A.G. STD DET 303-1 & 303-2. FURNISH & INSTALL CONCRETE WATER METER BOX #1 PER M.A.G. STD DET 320 WITH LID PER M.A.G. STD DET 310 WITHIN 3' OF PROPERTY LINE. 1" WATER METER TO BE INSTALLED BY CITY FORCES. FURNISH & INSTALL 3" VAULT AND COMPOUND METER PER C.O.S. DET 2345-2. MEGA LUG RESTRAINED JOINT PER M.A.G. STD DET 303-1 & 303-2. FURNISH & INSTALL 3" DOUBLE CHECK VALVE BACKFLOW PREVENTION ASSEMBLY PER C.O.S. DET 2351. MEGA LUG RESTRAINED JOINT PER M.A.G. STD DET 303-1 & 303-2. GUARD POSTS PER C.O.S. DET 2356. 4"X3" REDUCER ON DOWNSTREAM SIDE. PROVIDE SCREENED ENCLOSURE WITH 24" CLEAR AROUND THE ASSEMBLY. FURNISH & INSTALL 1" DOUBLE CHECK VALVE BACKFLOW PREVENTION ASSEMBLY PER C.O.S. DET 2352. MEGA LUG RESTRAINED JOINT PER M.A.G. STD DET 303-1 & 303-2. FURNISH & INSTALL 4" 45° BEND. PROVIDE ELECTRONIC MARKERPER C.O.S. STD DET 2397. MEGA LUG RESTRAINED JOINTS PER M.A.G. STD DET 303-1 & 303-2. FURNISH & INSTALL 6" 45° BEND. PROVIDE ELECTRONIC MARKERPER C.O.S. STD DET 2397. MEGA LUG RESTRAINED JOINTS PER M.A.G. STD DET 303-1 & 303-2. FURNISH & INSTALL FIRE HYDRANT (INCLUDING 6" GATE VALVE, BOX, & COVER) PER M.A.G. STD DET 360-1. PROVIDE PAVEMENT (PM) MARKER PER C.O.S. DET 2363. NOZZLE TO BE 1' FROM SIDEWALK. MEGA LUG RESTRAINED JOINT PER M.A.G.STD DET 303-1 & 303-2. FURNISH & INSTALL 6" GATE VALVE, BOX, & COVER PER M.A.G. STD DET 340 & 391-1 WITH 40" DIA. CONCRETE COLLAR. MEGA LUG RESTRAINED JOINTS PER M.A.G. STD DET 303-1 & 33-2. SAWCUT/REMOVE AND REPLACE ASPHALT FOR TRENCHING PER C.O.S. DET 2200 & 2201, (T-TOP). FURNISH & INSTALL REMOTE F.D.C. PER C.O.S. STD DET 2367. REFER TO ARCHITECTURAL PLANS FOR PLUMBING CONTINUATION. 45" CONC PIPE IN SCOTTSDALE ROAD IS ABANDONED. REMOVE SECTION OF PIPE FOR CROSSING AND PLUG ENDS WITH BRICK AND MORTAR PER MAG STD DET 427 FOR DRAIN LINE PLUGS. CONSTRUCT VERTICAL REALIGNMENT OF WATERMAIN C.O.S. STD DET 2370. PROTECT WATERMAIN PER MAG STD DET 404-1 AND 404-2 PROTECT WATERMAIN PER MAG STD DET 404-1 AND 404-2 AND 404-3.  CONSTRUCTION SHALL MEET ARIZONA ADMINISTRATIVE CODE SECTION R18-5-502.

AutoCAD SHX Text
14

AutoCAD SHX Text
15

AutoCAD SHX Text
16

AutoCAD SHX Text
7B

AutoCAD SHX Text
17

AutoCAD SHX Text
18

AutoCAD SHX Text
19

AutoCAD SHX Text
20

AutoCAD SHX Text
3

AutoCAD SHX Text
2A

AutoCAD SHX Text
INSTALL 8" PVC SDR-35 SEWER LINE TO INVERT ELEVATION SHOWN. PROVIDE LOCATOR TAPE OR WIRE 12" ABOVE ENTIRE LENGTH OF PIPE. MAINTAIN 4' COVER. INSTALL (48" OR 60" IF GREATER THAN 10' DEEP) PRECAST CONCRETE SEWER MANHOLE PER MAG STD DET 420-1 (NO STEPS) WITH 12" CONCRETE COLLAR PER COS STD DET 2270, COVER PER MAG STD DET 424 AND COS STD DET 2421, WITH CAST IN PLACE BASE. CONTRACTOR TO VERIFY ALL INVERTS AND CLEARANCES OF CROSSING UTILITIES PRIOR TO COMMENCING CONSTRUCTION. PROTECT WATERMAIN PER MAG STD DET 404-1 AND 404-2 AND 404-3.  CONSTRUCTION SHALL MEET ARIZONA ADMINISTRATIVE CODE SECTION R18-5-502. CONNECTION TO BUILDING. REFER TO PLUMBING PLANS FOR CONTINUATION. SAWCUT/REMOVE AND REPLACE ASPHALT FOR TRENCHING PER C.O.S. DET 2200 & 2201, (T-TOP). CONCRETE ENCASE EXISTING SEWER LINE TO PROTECT PER MAG STD DET 404-3.
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