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kimley-horn.com 6671 Las Vegas Boulevard South, Suite 320, Las Vegas, NV 89119 702 862 3600 

 

January 9, 2019 
KH Project No. 192037001 
 
Mr. Albert Sung, P.E.   

City of Las Vegas Flood Control 

333 Rancho Drive 

Las Vegas, NV 89106 

RE:  Addendum #1 to the Technical Drainage Study for O’Bannon Subdivision 
 (APN: 163-04-404-001) (DS 5063A) 
 
 
Dear Mr. Sung, 
  
This letter is being submitted in response to the City of Las Vegas Flood Control Department comments on 

the Technical Drainage Study dated November 28, 2018 for the above referenced project. The comments 

are re-stated below along with our responses: 

1. Provide a copy of the zoning/planning conditions associated with this site with the next 

submittal to verify compliance with conditions. Flood Control will not issue condition 

approval of the drainage study without the associated zoning/planning conditions (issued 

by the City Council). Any associated conditions of approval that revise the site drainage 

parameters will require that the drainage study be revised and resubmitted. 

 

Response:  The property currently has a zoning classification of Residence Estates District (R-E), 

and the proposed development is a four-lot residential subdivision. No additional entitlements are 

required for this development 

 

2. The Regional Flood Control District Manual requires 1% minimum slope around the bulb of 

a cul-de-sac where storm water is drained through per Section 1602. Provide the required 

slope in the cul-de-sac. 

 

Response: The cul-de-sac has been regraded to reach the minimum 1% slope. Refer to sheet C2.0 

and C3.0 in Appendix C.  

 

3. Sites with a grade differenced of 2 feet above or below existing grades are required to have 

approval from the City of Las Vegas Planning and Development Department. The engineer 

must submit copies of the grading plans and detail sheet with a letter justifying the grade 

difference to the City Planning Department (229-6301). The engineer must provide City 

Planning approval with the next submittal 

 

Response: The grade difference has been approved. See Appendix A for the approval letter. 
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4. The flows in O’Bannon appear to overtop the sidewalk and are erosive. Provide erosion 

mitigation in the area between the retaining wall and sidewalk. In addition, provide a public 

drainage easement to be privately maintained in this area. 

 

Response: Riprap has been added between the retaining wall and sidewalk to provide erosion 

mitigation. The riprap was sized using Hydraulic Sections HS-2 and HS-3, and CCRFCD HCDDM 

Equation 734. Refer to Appendix B for these calculations. Additionally, notes have been added to 

sheets C2.0, C2.1 and C5.0 defining the “5.0’ public drainage easement to be privately maintained”.   

 

 

5. Provide section details for the areas between Parcel 1 and Parcel 3, Parcel 3 and Parcel 4, 

and Parcel 2 and Parcel 4. 

Response:  Section details have been added at the requested location. Refer to sheet C5.0 in 

Appendix C for the additional sections. 

 

6. Private Drive appears to be a cross fall street. Revise hydraulic section 11 to reflect the 

cross fall condition of Private Drive. In addition, provide a hydraulic section east of Parcel 

2 to verify that Finished Floor criteria is satisfied 

Response:  HS-11 has been updated to reflect the cross fall condition of Private Drive; Parcel 2 

has the lowest Finished Floor elevation along Private Drive and was used for the Finished Floor 

elevation check. HS-5, previously provided in the first submittal and again provided in this submittal, 

verifies the Finished Floor elevation for Parcel 2.  

 

Finished floor elevations for all parcels have changed, and the Finished Floor elevation checks 

have been updated for all hydraulic sections to reflect these changes. Refer to Appendix B for 

these updated calculations. 

 

7. Label Detail C with the 10-foot public drainage easement to be privately maintained. 

Response: A note stating “10-foot public drainage easement to be privately maintained” has been 

added to Detail C on sheet C5.0. Refer to Appendix C.  

 

 

8. The engineer must provide a table on the grading plans that shows a quantity estimate of 

all drainage improvements within Public Drainage Easements. All drainage improvements 

within Public Drainage Easements must be bonded and inspected  

Response: A table of drainage facilities have been added to the grading plan. Refer to Appendix 

C. 
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Appendix B – Hydraulic Sections & Riprap Calcs 
 

  



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.02240 ft/ft

Normal Depth 0.51 ft

Discharge 61.00 ft³/s

Cross Section Image

Cross Section for SECTION 2 - O'BANNON FULL STREET Q10 DEV 

1/9/2019 10:37:58 AM

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 1of1Page

adam.lo
Typewriter
DEPTH OF FLOW CHECK
D = 0.51' < 1.0'                             OK

MINOR STORM CHECK
D * V = (0.51)(5.00) = 2.55 < 6     OK

adam.lo
Typewriter
CP2

adam.lo
CHECK

adam.lo
CHECK



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.02240 ft/ft

Discharge 61.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

10+00.00 1.00

10+00.00 0.60

10+05.00 0.50

10+05.50 0.50

10+05.50 0.00

10+07.00 0.17

10+30.00 0.38

10+53.00 0.17

10+54.50 0.00

10+54.50 0.50

10+55.00 0.50

10+60.00 0.60

10+60.00 1.00

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(10+00.00, 1.00) (10+07.00, 0.17) 0.013

(10+07.00, 0.17) (10+53.00, 0.17) 0.017

(10+53.00, 0.17) (10+55.00, 0.50) 0.013

(10+55.00, 0.50) (10+60.00, 0.60) 0.033

(10+60.00, 0.60) (10+60.00, 1.00) 0.015

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Worksheet for SECTION 2 - O'BANNON FULL STREET Q10 DEV COND

1/9/2019 10:37:13 AM
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Options

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.51 ft

Elevation Range 0.00 to 1.00 ft

Flow Area 12.20 ft²

Wetted Perimeter 52.23 ft

Hydraulic Radius 0.23 ft

Top Width 51.20 ft

Normal Depth 0.51 ft

Critical Depth 0.63 ft

Critical Slope 0.00624 ft/ft

Velocity 5.00 ft/s

Velocity Head 0.39 ft

Specific Energy 0.90 ft

Froude Number 1.80

Flow Type Supercritical

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

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.51 ft

Critical Depth 0.63 ft

Channel Slope 0.02240 ft/ft

Critical Slope 0.00624 ft/ft

Worksheet for SECTION 2 - O'BANNON FULL STREET Q10 DEV COND

1/9/2019 10:37:13 AM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.02240 ft/ft

Normal Depth 0.70 ft

Discharge 147.00 ft³/s

Cross Section Image

Cross Section for SECTION 2 - O'BANNON FULL STREET Q100 DEV 

1/9/2019 10:39:07 AM
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adam.lo
Typewriter
MAJOR STORM CHECK
D * V = (0.70)(6.36) = 4.45 < 8     OK

FFE CHECK
FL = 2611.98
2 * D = 2(0.70) =1.40
FL + 2D = 11.98+ 1.40 = 13.38
FFE = 2617.80
SINCE 2617.80 > 2613.38
RESIDENTIAL BLDG IS 
ADEQUATELY PROTECTED      OK

adam.lo
CHECK

adam.lo
CHECK



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.02240 ft/ft

Discharge 147.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

10+00.00 1.00

10+00.00 0.60

10+05.00 0.50

10+05.50 0.50

10+05.50 0.00

10+07.00 0.17

10+30.00 0.38

10+53.00 0.17

10+54.50 0.00

10+54.50 0.50

10+55.00 0.50

10+60.00 0.60

10+60.00 1.00

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(10+00.00, 1.00) (10+07.00, 0.17) 0.013

(10+07.00, 0.17) (10+53.00, 0.17) 0.017

(10+53.00, 0.17) (10+55.00, 0.50) 0.013

(10+55.00, 0.50) (10+60.00, 0.60) 0.033

(10+60.00, 0.60) (10+60.00, 1.00) 0.015

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Worksheet for SECTION 2 - O'BANNON FULL STREET Q100 DEV COND

1/9/2019 10:38:51 AM
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Options

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.70 ft

Elevation Range 0.00 to 1.00 ft

Flow Area 23.13 ft²

Wetted Perimeter 61.22 ft

Hydraulic Radius 0.38 ft

Top Width 60.00 ft

Normal Depth 0.70 ft

Critical Depth 0.89 ft

Critical Slope 0.00608 ft/ft

Velocity 6.36 ft/s

Velocity Head 0.63 ft

Specific Energy 1.33 ft

Froude Number 1.80

Flow Type Supercritical

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

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.70 ft

Critical Depth 0.89 ft

Channel Slope 0.02240 ft/ft

Critical Slope 0.00608 ft/ft

Worksheet for SECTION 2 - O'BANNON FULL STREET Q100 DEV COND

1/9/2019 10:38:51 AM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.02250 ft/ft

Normal Depth 0.63 ft

Discharge 149.00 ft³/s

Cross Section Image

Cross Section for SECTION 3 - O'BANNON FULL STREET Q100 DEV 

12/11/2018 3:52:45 PM
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Michael.Schwab
Typewriter
MAJOR STORM CHECK
D * V = (0.63)(6.41) = 4.04 < 8     OK

FFE CHECK
FL = 2607.93
2 * D = 2(0.63) =1.26
FL + 2D = 7.93 + 1.26 = 9.19
FFE = 2616.50
SINCE 2616.50 > 2609.19
RESIDENTIAL BLDG IS 
ADEQUATELY PROTECTED      OK

Michael.Schwab
CHECK

Michael.Schwab
CHECK

Michael.Schwab
Typewriter
HS-3



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.02250 ft/ft

Discharge 149.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

10+00.00 1.00

10+00.00 0.60

10+05.00 0.50

10+05.50 0.50

10+05.50 0.00

10+07.00 0.17

10+27.50 0.38

10+50.00 0.17

10+54.00 0.11

10+58.00 0.17

10+70.00 0.64

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(10+00.00, 1.00) (10+07.00, 0.17) 0.013

(10+07.00, 0.17) (10+70.00, 0.64) 0.017

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.63 ft

Worksheet for SECTION 3 - O'BANNON FULL STREET Q100 DEV COND

12/11/2018 3:51:53 PM
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Results

Elevation Range 0.00 to 1.00 ft

Flow Area 23.24 ft²

Wetted Perimeter 70.32 ft

Hydraulic Radius 0.33 ft

Top Width 69.77 ft

Normal Depth 0.63 ft

Critical Depth 0.82 ft

Critical Slope 0.00509 ft/ft

Velocity 6.41 ft/s

Velocity Head 0.64 ft

Specific Energy 1.27 ft

Froude Number 1.96

Flow Type Supercritical

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

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.63 ft

Critical Depth 0.82 ft

Channel Slope 0.02250 ft/ft

Critical Slope 0.00509 ft/ft

Worksheet for SECTION 3 - O'BANNON FULL STREET Q100 DEV COND

12/11/2018 3:51:53 PM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01000 ft/ft

Normal Depth 0.24 ft

Discharge 1.00 ft³/s

Cross Section Image

Cross Section for SECTION 4 - NORTH PROPERTY LINE Q100 DEV

11/5/2018 9:47:28 AM
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 1of1Page

JaLynn.Zito
Typewriter
HS-4

JaLynn.Zito
Typewriter
DON2 - CONSERVATIVE

JaLynn.Zito
Typewriter
FFE CHECK
FL = 2614.00
2 * D = 2(0.24) =0.48
FL + 2D = 14.00 + 0.48 = 14.48
FFE = 2616.50
SINCE 2616.50 > 2614.48
RESIDENTIAL BLDG IS 
ADEQUATELY PROTECTED      OK

JaLynn.Zito
CHECK



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01000 ft/ft

Discharge 1.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

10+00.00 1.55

10+05.00 1.55

10+11.30 0.00

10+14.30 0.15

10+14.30 1.00

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(10+00.00, 1.55) (10+14.30, 1.00) 0.025

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.24 ft

Elevation Range 0.00 to 1.55 ft

Flow Area 0.60 ft²

Wetted Perimeter 4.09 ft

Hydraulic Radius 0.15 ft

Top Width 3.97 ft

Normal Depth 0.24 ft

Critical Depth 0.21 ft

Worksheet for SECTION 4 - NORTH PROPERTY LINE Q100 DEV COND

1/9/2019 10:41:51 AM
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Results

Critical Slope 0.01863 ft/ft

Velocity 1.66 ft/s

Velocity Head 0.04 ft

Specific Energy 0.28 ft

Froude Number 0.75

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

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.24 ft

Critical Depth 0.21 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.01863 ft/ft

Worksheet for SECTION 4 - NORTH PROPERTY LINE Q100 DEV COND

1/9/2019 10:41:51 AM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01000 ft/ft

Normal Depth 0.23 ft

Discharge 2.00 ft³/s

Cross Section Image

Cross Section for SECTION 5 - EAST PROPERTY LINE Q100 DEV COND

11/5/2018 9:48:42 AM
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JaLynn.Zito
Typewriter
DON2 + DON4
CONSERVATIVE

JaLynn.Zito
Typewriter
FFE CHECK
FL = 2612.55
2 * D = 2(0.23) =0.46
FL + 2D = 12.55 + 0.46 = 13.01
FFE = 2616.50
SINCE 2616.50 > 2613.01
RESIDENTIAL BLDG IS 
ADEQUATELY PROTECTED      OK

JaLynn.Zito
Typewriter
HS-5

JaLynn.Zito
CHECK



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01000 ft/ft

Discharge 2.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

10+00.00 3.00

10+05.00 3.00

10+35.00 0.00

10+40.50 0.11

10+40.50 1.00

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(10+00.00, 3.00) (10+40.50, 1.00) 0.025

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.23 ft

Elevation Range 0.00 to 3.00 ft

Flow Area 1.19 ft²

Wetted Perimeter 7.88 ft

Hydraulic Radius 0.15 ft

Top Width 7.75 ft

Normal Depth 0.23 ft

Critical Depth 0.20 ft

Worksheet for SECTION 5 - EAST PROPERTY LINE Q100 DEV COND

1/9/2019 10:42:23 AM
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Results

Critical Slope 0.01827 ft/ft

Velocity 1.68 ft/s

Velocity Head 0.04 ft

Specific Energy 0.27 ft

Froude Number 0.76

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

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.23 ft

Critical Depth 0.20 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.01827 ft/ft

Worksheet for SECTION 5 - EAST PROPERTY LINE Q100 DEV COND

1/9/2019 10:42:23 AM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01000 ft/ft

Normal Depth 0.21 ft

Discharge 1.00 ft³/s

Cross Section Image

Cross Section for SECTION 6 - SOUTH OF PARCEL 2 Q100 DEV COND

11/5/2018 9:49:51 AM
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 1of1Page

JaLynn.Zito
Typewriter
DON2 - CONSERVATIVE

JaLynn.Zito
Typewriter
FFE CHECK
FL = 2615.36
2 * D = 2(0.21) =0.42
FL + 2D = 15.36 + 0.42 = 15.78
FFE = 2616.50
SINCE 2616.50 > 2615.78
RESIDENTIAL BLDG IS 
ADEQUATELY PROTECTED      OK

JaLynn.Zito
CHECK

JaLynn.Zito
Typewriter
HS-6



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01000 ft/ft

Discharge 1.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

10+00.00 1.00

10+00.00 0.31

10+05.00 0.00

10+10.00 0.19

10+15.00 0.19

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(10+00.00, 1.00) (10+15.00, 0.19) 0.025

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.21 ft

Elevation Range 0.00 to 1.00 ft

Flow Area 0.97 ft²

Wetted Perimeter 13.34 ft

Hydraulic Radius 0.07 ft

Top Width 13.31 ft

Normal Depth 0.21 ft

Critical Depth 0.17 ft

Worksheet for SECTION 6 - SOUTH OF PARCEL 2 Q100 DEV COND

1/9/2019 10:42:35 AM
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Results

Critical Slope 0.02079 ft/ft

Velocity 1.03 ft/s

Velocity Head 0.02 ft

Specific Energy 0.22 ft

Froude Number 0.68

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

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.21 ft

Critical Depth 0.17 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.02079 ft/ft

Worksheet for SECTION 6 - SOUTH OF PARCEL 2 Q100 DEV COND

1/9/2019 10:42:35 AM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01000 ft/ft

Normal Depth 0.19 ft

Discharge 1.00 ft³/s

Cross Section Image

Cross Section for SECTION 7 - NORTH OF PARCEL 4 Q100 DEV COND

11/5/2018 9:50:38 AM
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JaLynn.Zito
Typewriter
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Typewriter
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JaLynn.Zito
Typewriter
FFE CHECK
FL = 2616.00
2 * D = 2(0.19) =0.38
FL + 2D = 16.00 + 0.38 = 16.38
FFE = 2617.25
SINCE 2617.25 > 2616.38
RESIDENTIAL BLDG IS 
ADEQUATELY PROTECTED      OK

JaLynn.Zito
CHECK



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01000 ft/ft

Discharge 1.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

10+00.00 0.20

10+05.00 0.20

10+10.00 0.00

10+15.00 0.25

10+15.00 1.00

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(10+00.00, 0.20) (10+15.00, 1.00) 0.025

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.19 ft

Elevation Range 0.00 to 1.00 ft

Flow Area 0.81 ft²

Wetted Perimeter 8.54 ft

Hydraulic Radius 0.09 ft

Top Width 8.53 ft

Normal Depth 0.19 ft

Critical Depth 0.16 ft

Worksheet for SECTION 7 - NORTH OF PARCEL 4 Q100 DEV COND

1/9/2019 10:42:53 AM
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Results

Critical Slope 0.02095 ft/ft

Velocity 1.24 ft/s

Velocity Head 0.02 ft

Specific Energy 0.21 ft

Froude Number 0.71

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

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.19 ft

Critical Depth 0.16 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.02095 ft/ft

Worksheet for SECTION 7 - NORTH OF PARCEL 4 Q100 DEV COND

1/9/2019 10:42:53 AM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01000 ft/ft

Normal Depth 0.17 ft

Discharge 1.00 ft³/s

Cross Section Image

Cross Section for SECTION 8 - EAST PROPERTY LINE Q100 DEV COND

11/5/2018 9:51:36 AM
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JaLynn.Zito
Typewriter
DON4 - CONSERVATIVE

JaLynn.Zito
Typewriter
HS-8

JaLynn.Zito
Typewriter
FFE CHECK
FL = 2613.87
2 * D = 2(0.17) =0.34
FL + 2D = 13.87 + 0.34 = 14.21
FFE = 2617.25
SINCE 2617.25 > 2614.21
RESIDENTIAL BLDG IS 
ADEQUATELY PROTECTED      OK

JaLynn.Zito
CHECK



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01000 ft/ft

Discharge 1.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

10+00.00 2.33

10+05.00 2.33

10+35.00 0.00

10+40.00 0.10

10+40.00 1.00

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(10+00.00, 2.33) (10+40.00, 1.00) 0.025

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.17 ft

Elevation Range 0.00 to 2.33 ft

Flow Area 0.76 ft²

Wetted Perimeter 7.21 ft

Hydraulic Radius 0.10 ft

Top Width 7.13 ft

Normal Depth 0.17 ft

Critical Depth 0.14 ft

Worksheet for SECTION 8 - EAST PROPERTY LINE Q100 DEV COND

1/9/2019 10:43:04 AM
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Results

Critical Slope 0.02072 ft/ft

Velocity 1.32 ft/s

Velocity Head 0.03 ft

Specific Energy 0.19 ft

Froude Number 0.72

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

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.17 ft

Critical Depth 0.14 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.02072 ft/ft

Worksheet for SECTION 8 - EAST PROPERTY LINE Q100 DEV COND

1/9/2019 10:43:04 AM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01000 ft/ft

Normal Depth 0.15 ft

Discharge 1.00 ft³/s

Cross Section Image

Cross Section for SECTION 9 - SOUTH PROPERTY LINE Q100 DEV

11/5/2018 9:52:23 AM
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JaLynn.Zito
Typewriter
DON4 - CONSERVATIVE

JaLynn.Zito
Typewriter
FFE CHECK
FL = 2615.97
2 * D = 2(0.15) =0.30
FL + 2D = 15.97 + 0.30 = 16.27
FFE = 2617.25
SINCE 2617.25 > 2616.27
RESIDENTIAL BLDG IS 
ADEQUATELY PROTECTED      OK

JaLynn.Zito
Typewriter
HS-9

JaLynn.Zito
CHECK



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01000 ft/ft

Discharge 1.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

10+00.00 4.66

10+14.00 0.00

10+34.00 0.23

10+39.00 0.23

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(10+00.00, 4.66) (10+39.00, 0.23) 0.025

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.15 ft

Elevation Range 0.00 to 4.66 ft

Flow Area 0.96 ft²

Wetted Perimeter 13.18 ft

Hydraulic Radius 0.07 ft

Top Width 13.16 ft

Normal Depth 0.15 ft

Critical Depth 0.13 ft

Critical Slope 0.02300 ft/ft

Worksheet for SECTION 9 - SOUTH PROPERTY LINE Q100 DEV COND

1/9/2019 10:43:17 AM
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Results

Velocity 1.04 ft/s

Velocity Head 0.02 ft

Specific Energy 0.16 ft

Froude Number 0.68

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

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.15 ft

Critical Depth 0.13 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.02300 ft/ft

Worksheet for SECTION 9 - SOUTH PROPERTY LINE Q100 DEV COND

1/9/2019 10:43:17 AM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01000 ft/ft

Normal Depth 0.17 ft

Discharge 1.00 ft³/s

Cross Section Image

Cross Section for SECTION 10 - WEST PROPERTY LINE Q100 DEV

11/5/2018 9:53:16 AM
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JaLynn.Zito
Typewriter
DON3 - CONSERVATIVE

JaLynn.Zito
Typewriter
FFE CHECK
FL = 2617.30
2 * D = 2(0.17) =0.34
FL + 2D = 17.30 + 0.34 = 17.64
FFE = 2618.60
SINCE 2618.60 > 2617.64
RESIDENTIAL BLDG IS 
ADEQUATELY PROTECTED      OK

JaLynn.Zito
Typewriter
HS-10

JaLynn.Zito
CHECK



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01000 ft/ft

Discharge 1.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

10+00.00 7.49

10+24.00 0.00

10+35.00 0.20

10+40.00 0.20

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(10+00.00, 7.49) (10+40.00, 0.20) 0.025

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.17 ft

Elevation Range 0.00 to 7.49 ft

Flow Area 0.86 ft²

Wetted Perimeter 10.05 ft

Hydraulic Radius 0.09 ft

Top Width 10.02 ft

Normal Depth 0.17 ft

Critical Depth 0.15 ft

Critical Slope 0.02171 ft/ft

Worksheet for SECTION 10 - WEST PROPERTY LINE Q100 DEV COND

1/9/2019 10:43:30 AM
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Results

Velocity 1.16 ft/s

Velocity Head 0.02 ft

Specific Energy 0.19 ft

Froude Number 0.70

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

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.17 ft

Critical Depth 0.15 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.02171 ft/ft

Worksheet for SECTION 10 - WEST PROPERTY LINE Q100 DEV COND

1/9/2019 10:43:30 AM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.03470 ft/ft

Normal Depth 0.31 ft

Discharge 5.00 ft³/s

Cross Section Image

Cross Section for SECTION 11 - PRIVATE DRIVE Q100 DEV COND

12/12/2018 8:57:11 AM
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Michael.Schwab
Typewriter
ALL ONSITE BASINS -
CONSERVATIVE

Michael.Schwab
Typewriter
MAJOR STORM CHECK
D * V = (0.31)(4.10) = 1.27< 8     OK

FFE CHECK
FL = 2614.60
2 * D = 2(0.31) =0.62
FL + 2D = 14.60 + 0.62 = 15.22
FFE = 2616.50
SINCE 2616.50 > 2615.22
RESIDENTIAL BLDG IS 
ADEQUATELY PROTECTED      OK

Michael.Schwab
CHECK

Michael.Schwab
CHECK

Michael.Schwab
Typewriter
HS-11



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.03470 ft/ft

Discharge 5.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

10+00.00 1.22

10+00.50 1.20

10+00.58 0.72

10+02.00 0.85

10+38.00 0.13

10+39.42 0.00

10+39.50 0.48

10+40.00 0.50

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(10+00.00, 1.22) (10+02.00, 0.85) 0.013

(10+02.00, 0.85) (10+38.00, 0.13) 0.016

(10+38.00, 0.13) (10+40.00, 0.50) 0.013

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.31 ft

Elevation Range 0.00 to 1.22 ft

Flow Area 1.22 ft²

Worksheet for SECTION 11 - PRIVATE DRIVE Q100 DEV COND

12/12/2018 8:54:38 AM
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Results

Wetted Perimeter 11.01 ft

Hydraulic Radius 0.11 ft

Top Width 10.74 ft

Normal Depth 0.31 ft

Critical Depth 0.39 ft

Critical Slope 0.00681 ft/ft

Velocity 4.10 ft/s

Velocity Head 0.26 ft

Specific Energy 0.57 ft

Froude Number 2.15

Flow Type Supercritical

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

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.31 ft

Critical Depth 0.39 ft

Channel Slope 0.03470 ft/ft

Critical Slope 0.00681 ft/ft

Worksheet for SECTION 11 - PRIVATE DRIVE Q100 DEV COND

12/12/2018 8:54:38 AM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01000 ft/ft

Normal Depth 0.18 ft

Discharge 1.00 ft³/s

Cross Section Image

Cross Section for SECTION 12 - WEST PROPERTY LINE Q100 DEV

11/5/2018 9:55:50 AM
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JaLynn.Zito
Typewriter
DON1 - CONSERVATIVE

JaLynn.Zito
Typewriter
HS-12

JaLynn.Zito
Typewriter
FFE CHECK
FL = 2617.16
2 * D = 2(0.18) =0.36
FL + 2D = 17.16 + 0.36 = 17.52
FFE = 2617.80
SINCE 2617.80 > 2617.52
RESIDENTIAL BLDG IS 
ADEQUATELY PROTECTED      OK

JaLynn.Zito
CHECK



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01000 ft/ft

Discharge 1.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

10+00.00 7.08

10+24.00 0.00

10+35.00 0.24

10+40.00 0.24

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(10+00.00, 7.08) (10+40.00, 0.24) 0.025

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.18 ft

Elevation Range 0.00 to 7.08 ft

Flow Area 0.83 ft²

Wetted Perimeter 9.07 ft

Hydraulic Radius 0.09 ft

Top Width 9.04 ft

Normal Depth 0.18 ft

Critical Depth 0.16 ft

Critical Slope 0.02127 ft/ft

Worksheet for SECTION 12 - WEST PROPERTY LINE Q100 DEV COND

1/9/2019 10:44:44 AM
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Results

Velocity 1.21 ft/s

Velocity Head 0.02 ft

Specific Energy 0.21 ft

Froude Number 0.70

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

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.18 ft

Critical Depth 0.16 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.02127 ft/ft

Worksheet for SECTION 12 - WEST PROPERTY LINE Q100 DEV COND

1/9/2019 10:44:44 AM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01000 ft/ft

Normal Depth 0.18 ft

Discharge 1.00 ft³/s

Cross Section Image

Cross Section for SECTION 13 - NORTH PROPERTY LINE Q100 DEV

11/5/2018 9:56:37 AM
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JaLynn.Zito
Typewriter
DON1 - CONSERVATIVE

JaLynn.Zito
Typewriter
FFE CHECK
FL = 2617.20
2 * D = 2(0.18) =0.36
FL + 2D = 17.20 + 0.36 = 17.56
FFE = 2617.80
SINCE 2617.80 > 2617.56
RESIDENTIAL BLDG IS 
ADEQUATELY PROTECTED      OK

JaLynn.Zito
Typewriter
HS-13

JaLynn.Zito
CHECK



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01000 ft/ft

Discharge 1.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

10+00.00 0.20

10+05.00 0.20

10+11.33 0.00

10+14.33 0.15

10+14.33 1.00

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(10+00.00, 0.20) (10+14.33, 1.00) 0.025

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.18 ft

Elevation Range 0.00 to 1.00 ft

Flow Area 0.82 ft²

Wetted Perimeter 8.69 ft

Hydraulic Radius 0.09 ft

Top Width 8.66 ft

Normal Depth 0.18 ft

Critical Depth 0.16 ft

Worksheet for SECTION 13 - NORTH PROPERTY LINE Q100 DEV COND

1/9/2019 10:44:58 AM
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Results

Critical Slope 0.02127 ft/ft

Velocity 1.22 ft/s

Velocity Head 0.02 ft

Specific Energy 0.20 ft

Froude Number 0.70

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

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.18 ft

Critical Depth 0.16 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.02127 ft/ft

Worksheet for SECTION 13 - NORTH PROPERTY LINE Q100 DEV COND

1/9/2019 10:44:58 AM
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Date Project OBANNON SUBDIVISION

Calc'd by

CCRFCD HCDDM Eqn. 734

Rearranged to solve for d50:

d50 = (V* (S^0.17)/(3*(Ss-1)))^2

V = 6.76 ft/s

S = 0.028 ft/ft

SS = 2.65 Specific Gravity 

d50 = 0.5496 = 0.5496 x 12in/ft = 6.6-inches → Use d50 = 6-inches

12/12/18

AL

Page 1 of 2

Riprap Sizing Calculation

Landscape Riprap - Detail A



Date Project OBANNON SUBDIVISION

Calc'd by

CCRFCD HCDDM Eqn. 734

Rearranged to solve for d50:

d50 = (V* (S^0.17)/(3*(Ss-1)))^2

V = 6.41 ft/s

S = 0.023 ft/ft

SS = 2.65 Specific Gravity 

d50 = 0.4616 = 0.4616 x 12in/ft = 5.54-inches → Use d50 = 6-inches

Riprap Sizing Calculation

Landscape Riprap - Detail B

12/12/18

AL

Page 2 of 2



 

 

 

 

 

 

 

 

 

 

 

 

Appendix C – Basin Map & Plans 
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COSTELLO FAMILY TR
APN: 163-04-413-019

20131112:01274
(FF=2618.70)

N.A.P.

KURT REINEKE
APN: 163-04-413-018

19990311:01492
(FF=2619.40)

N.A.P.

DIASPARRA FAMILY TRUST
APN: 163-04-413-017

20140401:02123
(FF=2619.70)

N.A.P.

MARSHALL SYLVER
APN: 163-04-404-008

20080324:03724
N.A.P.
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GARY DAY
APN: 163-04-415-005

20071228:02322
N.A.P.

ENCHANTED
KINGDOM, LLC

APN: 163-04-415-006
20160808:01515

N.A.P.

GEORGE TURNER
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20140829:04937
N.A.P.
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