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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
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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/




















steve.counsell
Rectangle

steve.counsell
Polygonal Line

steve.counsell
Callout
PROJECT LOCATION

steve.counsell
Typewritten Text
   FIGURE  1VICINITY MAP  

steve.counsell
Typewritten Text



steve.counsell
Polygonal Line

steve.counsell
Rectangle

steve.counsell
Text Box
PROJECT LOCATION

steve.counsell
Typewritten Text
FIGURE 2   AERIAL

steve.counsell
Typewritten Text
  

steve.counsell
Typewritten Text

steve.counsell
Typewritten Text



steve.counsell
Typewritten Text
FIGURE 3

steve.counsell
Polygonal Line

steve.counsell
Callout
PROJECT LOCATION

steve.counsell
Typewritten Text



steve.counsell
Polygonal Line

steve.counsell
Text Box
PROJECT LOCATION

steve.counsell
Typewritten Text
FIGURE 4

steve.counsell
Typewritten Text



11

11 11 11

11 11 11 11

1 1
1 1

1 1
1 1

11

11 11

11
11

11

1 1

1 1

11 11

11 11 11 11

1 1
1 1

1 1
1 1

11

11

1 1
1 1

11 11 11 11

11 11 11 11

11 11 11 11

11 11
11

11
11

11 11 11 11 11

11

1 1
1 1

1 1
1 1

1 1
1 1

1 1
11 11 11 11

1 1
1 1

1 1
1 1

1 1

11 11

1 1
1 1

1 1
1 11 1

11 11 11

11 11 11

11 11

11

11 11

11 11 11

11

11

11 11 11 11 11 11
1 1

1 1
1 1

11

1 1
1 1

1 1

11 11 11 11

1 1
1 1

11

11

11
11

11 11

1 1
1 1

1 1

1 1
1 1

1 1

11
11

11
11

1 1
1 1

1 1

11 11

1 1
1 1

1 1

1 1
1 1

1 1
1 1

11 11 11

11 11 11

11 11 11 11

11 11 11 11

1 1
1 1

11 11 11 11

11 11 11

11 11 11 1111 11
11 11 11

1 1
1 1

1 1
1 1

11 11 11 11

11 11 11 11

1 1
1 1

1 1

11

11
11

11

1 1
1 1

1 1

11 11 11 11 11 11 11 11 11
11 11 11 11

1 1
1 1

1 1

11

11 11 11 11 11

1 1

1 1
11

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

11 11

1 1
1 1

&

&

!

!

!!

!

!

!

!

!

!

!

S
S(S

S(

S
S(S
S(

S
S(

S
S(

S
S(

S
S(
S
S(

S
S(

S
S(

S
S(

S
S(

S
S(

S
S(

S
S(

S
S(

S
S(

S
S(

S
S( S

S( S
S( S

S(S
S( S

S( S
S(

S
S(

S
S(

S
S(

S
S(S
S(

S
S(

S
S(

S
S(

S
S(S

S(SS(
S
S(

S
S(

S
S(

S
S(

S
S(

S
S(S

S(

S
S(

S
S(

S
S(

S
S(

S
S(

S
S( S

S(

S
S(

S
S(

S
S(

S
S(

S
S(

S
S(

S
S(

S
S( S

S(

S
S(S

S(

S
S(

S
S(

S
S( S

S(

S
S(

S
S(

S
S(SS(SS(S

S(

S
S(

S
S(

S
S(

S
S(S

S(

S
S(

S
S(

S
S(

S
S( S

S(

S
S(

S
S(

S
S(
S
S(S

S(

S
S(

S
S(SS( E OSBORN RDE OSBORN RD

E EARLL DRE EARLL DR

N
 7

0T
H

 S
T

N
 7

0T
H

 S
T

N
 7

1S
T 

ST
N

 7
1S

T 
ST

N
 S

C
O

TT
SD

A
LE

 R
D

N
 S

C
O

TT
SD

A
LE

 R
D

N
 6

9T
H

 P
L

N
 6

9T
H

 P
L

E ANGUS DRE ANGUS DR

NN
DDR

RII
NNKKWW

AATTEE
RR

BBLL

E MONTEREY WYE MONTEREY WY

N
 7

3R
D

 S
T

N
 7

3R
D

 S
T

E CHEERY LYNN RDE CHEERY LYNN RD

E OSBORN DRE OSBORN DR

N
 W

EL
LS

 F
A

R
G

O
 A

V
N

 W
EL

LS
 F

A
R

G
O

 A
VNN

SS U
U

PP A
A I

I WW
YY

NN
BB

II SS
HH

OO
PP

LL NN

E EARLL DRE EARLL DR

E EARLL DRE EARLL DR

Notice: This document is provided for general information purposes only. The City of Scottsdale does not warrant its 
accuracy, completeness, or suitability for any particular purpose.  It should not be relied upon without field verification.4/15/2016 7:00:05 AM

dman

281-PA-2016 Sewer Basin

150 3000
Feet

City of Scottsdale GIS

dman
Line

dman
Line

dman
Line

dman
Line

dman
Line

dman
Line

dman
Line

dman
Line

dman
Line

dman
Line

dman
Line

dman
Line

dman
Line

dman
Line

dman
Line

dman
Line

dman
Text Box
Point of discharge to ex. 21" city modeled sewer system     Approx. 31.8 acres

dman
Line

dman
Line

dman
Line

dman
Line

dman
Line

dman
Line

dman
Line

dman
Line

dman
Line

dman
Line

dman
Line

dman
Line

dman
Line

dman
Line

dman
Line

dman
Line

dman
Line

dman
Line

dman
Line

steve.counsell
Typewritten Text
FIGURE 4AContribution Boundary

steve.counsell
Text Box
Baptist Church24,500+/- s.f.

steve.counsell
Text Box
Good Egg7,000+/- s.f.

steve.counsell
Text Box
Agave ApartmentProposed 247 units

steve.counsell
Text Box
Agave ApartmentsProposed 118 units

steve.counsell
Line

steve.counsell
Text Box
Security Acres92 units

steve.counsell
Text Box
SUBJECT PARCEL

steve.counsell
Text Box
4

steve.counsell
Text Box
24

steve.counsell
Text Box
8

steve.counsell
Text Box
Pueblo Condo's area      36 units

steve.counsell
Text Box
Commercial20,000+/- s.f.

steve.counsell
Text Box
  Commercial 21,000+/- s.f.

steve.counsell
Callout
Duplex

steve.counsell
Text Box
MH park 40 units +2,000+/- s.f. commercial

steve.counsell
Callout
DP-1

steve.counsell
Callout
DP-2

steve.counsell
Callout
DP-4

steve.counsell
Callout
DP-3 



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


Design Standards & Policies Manual                                                                                                                                   
City of Scottsdale - January 2010

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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steve.counsell
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]
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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
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