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October 16, 2017 

W.O. #7844 

 

City of Las Vegas 

Public Works Department 

Development Services Center 

  

 

Attention: Albert Sung, P.E., CFM  

  Flood Control Project Engineer 

 

SUBJECT: ADDENDUM #4 TO THE TECHNICAL DRAINAGE STUDY FOR CRYSTAL 

PARK APARTMENTS 

 

Mr. Sung: 

This Addendum #4 to the Technical Drainage Study for Crystal Park Apartments (DS4922E) is being 

submitted to the City of Las Vegas Land Department of Public Works to address review comments dated 

September 10, 2018. 

 

Comment #1 

 

The project is proposing a 6-ft wall along the alleyway on the northern boundary of the 

project site.  In the existing condition, there is a chain link fence and the flow split of 53 cfs 

appears to overtop into the project site.  The proposed improvements will potentially raise 

the water surface elevation in the alleyway and may adversely impact the adjacent 

properties to the north and must be quantified and addressed.  Per discussion with the City 

of Las Vegas, provide pre-development and post-project hydraulic analysis for this section 

to ensure that the project does not impose a negative impact on adjacent properties. 

 

RESPONSE: Typically, normal depth cross sections extend from the property line regardless of the flow 

depth.  The site property line is also at the outside face of the proposed block wall. Therefore, the pre and 

post section geometry are the same, and no existing condition normal depth calculations have been 

included with this submittal.  Developed Condition normal depth calculations and the cross section 

exhibit are included in the appendix of this submittal.  

 

Note that the included drainage map takes into consideration the full buildout condition and includes 

sections 99, 101, 103, and 105.  The Phase 1 portion of the site will consider Sections 101, 103, and 105.  

Hydraulic characteristics are consistent for both the full build out and Phase 1 conditions at Sections 101, 

103, and 105.   The existing building finish floor elevations are based on the AutoCad surface developed 
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from the existing topographic information.  The building finish floors were moved to the center of each 

building to more accurately reflect the correct interpolated value.  

 

Comment #2 

 

Address solid grouting the proposed 6-ft wall along the alleyway on the northern boundary 

of the project site as required for flows against the proposed wall.   

 

REPSONSE: Solid grouting height is shown on the grading plans.  Copies of the Normal Depth 

calculations and the exhibit are included in the appendix of this letter. 

 

I hope this addresses your concerns regarding this project. If there are any questions or any additional 

information is required, please contact this office. 

 

Sincerely,  

 

VTN Consulting 

 

 

 

William J. Meyer, P.E. 

Project Manager 



From: Ching Wang [mailto:CWang@regionalflood.org] 
Sent: Monday, September 10, 2018 9:38 AM
To: Bill Meyer; YSung@LasVegasNevada.GOV
Cc: Ching Wang
Subject: CRYSTAL PARK APARTMENTS

Subject: CRYSTAL PARK APARTMENTS 

We have received your submittal for the TECHNICAL Drainage Study. 

***Title: CRYSTAL PARK APARTMENTS 
***Entity #: DS4922E 

***RFCD #: 18-10117 

Please note that we did not receive the following item(s): 

Notes: In order for the District to process the concurrence letter, the Engineer must address the 
following and provide supplemental calculations and any revised grading plans to City of Las Vegas and 
Regional Flood Control District:

1.      The project is proposing a 6-ft wall along the alleyway on the northern boundary of the project 
site.  In the existing condition, there is a chain link fence and the flow split of 53 cfs appears to overtop 
into the project site.  The proposed improvements will potentially raise the water surface elevation in 
the alleyway and may adversely impact the adjacent properties to the north and must be quantified and 
addressed.  Per discussion with the City of Las Vegas, provide pre-development and post-project 
hydraulic analysis for this section to ensure that the project does not impose a negative impact on 
adjacent properties.

2.      Address solid grouting the proposed 6-ft wall along the alleyway on the northern boundary of the 
project site as required for flows against the proposed wall.

The above referenced comment is sent as an email comment to be addressed with a supplemental 
submittal to expedite concurrence of this project.

In order to begin review of the study, please submit the above item(s). If the above item(s) are not 
received within 60 days, this submittal will be discarded.

Regional Flood Control District 
600 S Grand Central PKWY Suite 300 

Phone: 702-685-0000 
Fax: 702-685-0001 

mailto:CWang@regionalflood.org
mailto:YSung@lasvegasnevada.gov


FIGURE



Parcel
Flow Depth                    

(ft)
Flowline (ft)

Flow Depth   

(ft)

Req'd FF    

(ft)
Actual FF (ft) Difference

Flowmaster 

Section

138-13-510-019 0.95 2240.19 2241.14 2242.09 2242.1 0.0 105

138-13-510-020 0.95 2240.17 2241.12 2242.07 2243.1 1.0 105

138-13-510-021 0.95 2239.94 2240.89 2241.84 2242.4 0.6 105

138-13-510-022 0.50 2238.14 2238.64 NA Vacant Lot NA 103

138-13-510-023 0.76 2237.71 2238.47 2239.23 2239.3 0.1 101

138-13-510-024 0.76 2237.30 2238.06 2238.82 2238.8 0.0 101

138-13-510-025 0.71 2236.77 2237.48 2238.19 2239.0 0.8 99

138-13-510-026 0.71 2236.28 2236.99 2237.70 2237.9 0.2 99



NORMAL DEPTH SECTIONS



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01900 ft/ft

Discharge 53.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

1+00 1.98

1+42 0.00

1+42 6.00

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(1+00, 1.98) (1+42, 0.00) 0.016

(1+42, 0.00) (1+42, 6.00) 0.015

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 0.84 ft

Elevation Range 0.00 to 6.00 ft

Flow Area 7.57 ft²

Wetted Perimeter 18.79 ft

Hydraulic Radius 0.40 ft

Top Width 17.92 ft

Normal Depth 0.84 ft

Critical Depth 1.09 ft

Critical Slope 0.00483 ft/ft

Worksheet for Proposed Alley XS99

10/15/2018 10:30:31 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 2of1Page



Results

Velocity 7.00 ft/s

Velocity Head 0.76 ft

Specific Energy 1.61 ft

Froude Number 1.90

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 0.84 ft

Critical Depth 1.09 ft

Channel Slope 0.01900 ft/ft

Critical Slope 0.00483 ft/ft

Worksheet for Proposed Alley XS99

10/15/2018 10:30:31 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 2of2Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01900 ft/ft

Normal Depth 0.84 ft

Discharge 53.00 ft³/s

Cross Section Image

Cross Section for Proposed Alley XS99

10/15/2018 10:30:56 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



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01000 ft/ft

Discharge 53.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

1+00 1.11

1+42 0.00

1+42 6.00

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(1+00, 1.11) (1+42, 0.00) 0.016

(1+42, 0.00) (1+42, 6.00) 0.015

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 0.76 ft

Elevation Range 0.00 to 6.00 ft

Flow Area 11.02 ft²

Wetted Perimeter 29.65 ft

Hydraulic Radius 0.37 ft

Top Width 28.88 ft

Normal Depth 0.76 ft

Critical Depth 0.87 ft

Critical Slope 0.00509 ft/ft

Worksheet for Proposed Alley XS101

10/15/2018 11:12:21 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 2of1Page



Results

Velocity 4.81 ft/s

Velocity Head 0.36 ft

Specific Energy 1.12 ft

Froude Number 1.37

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 0.76 ft

Critical Depth 0.87 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00509 ft/ft

Worksheet for Proposed Alley XS101

10/15/2018 11:12:21 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 2of2Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01000 ft/ft

Normal Depth 0.76 ft

Discharge 53.00 ft³/s

Cross Section Image

Cross Section for Proposed Alley XS101

10/15/2018 10:44:31 AM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.02900 ft/ft

Discharge 53.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00 2.09

1+42 0.00

1+42 6.00

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00, 2.09) (1+42, 0.00) 0.016

(1+42, 0.00) (1+42, 6.00) 0.015

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 0.50 ft

Elevation Range 0.00 to 6.00 ft

Flow Area 8.52 ft²

Wetted Perimeter 34.53 ft

Hydraulic Radius 0.25 ft

Top Width 34.02 ft

Normal Depth 0.50 ft

Critical Depth 0.69 ft

Critical Slope 0.00543 ft/ft

Worksheet for Proposed Alley XS103

10/15/2018 10:28:00 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 2of1Page



Results

Velocity 6.22 ft/s

Velocity Head 0.60 ft

Specific Energy 1.10 ft

Froude Number 2.19

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 0.50 ft

Critical Depth 0.69 ft

Channel Slope 0.02900 ft/ft

Critical Slope 0.00543 ft/ft

Worksheet for Proposed Alley XS103

10/15/2018 10:28:00 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 2of2Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.02900 ft/ft

Normal Depth 0.50 ft

Discharge 53.00 ft³/s

Cross Section Image

Cross Section for Proposed Alley XS103

10/15/2018 10:28:23 AM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00330 ft/ft

Discharge 53.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

1+00 1.13

1+42 0.00

1+42 6.00

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(1+00, 1.13) (1+42, 0.00) 0.016

(1+42, 0.00) (1+42, 6.00) 0.015

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 0.95 ft

Elevation Range 0.00 to 6.00 ft

Flow Area 16.63 ft²

Wetted Perimeter 36.12 ft

Hydraulic Radius 0.46 ft

Top Width 35.16 ft

Normal Depth 0.95 ft

Critical Depth 0.87 ft

Critical Slope 0.00508 ft/ft

Worksheet for Proposed Alley XS105

10/15/2018 10:27:03 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 2of1Page



Results

Velocity 3.19 ft/s

Velocity Head 0.16 ft

Specific Energy 1.10 ft

Froude Number 0.82

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 0.95 ft

Critical Depth 0.87 ft

Channel Slope 0.00330 ft/ft

Critical Slope 0.00508 ft/ft

Worksheet for Proposed Alley XS105

10/15/2018 10:27:03 AM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00330 ft/ft

Normal Depth 0.95 ft

Discharge 53.00 ft³/s

Cross Section Image

Cross Section for Proposed Alley XS105

10/15/2018 10:26:23 AM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]
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HYDRAULIC CALCULATION 
SUMMARY TABLE



Label Solve For Roughness Coefficient Channel Slope
(ft/ft)

Water Surface Elevation
(ft)

Discharge
(ft³/s)

Proposed Alley XS105 Normal Depth 0.016 0.00330 0.95 53.00

Proposed Alley XS103 Normal Depth 0.016 0.02900 0.50 53.00

Proposed Alley XS101 Normal Depth 0.016 0.01000 0.76 53.00

Proposed Alley XS99 Normal Depth 0.016 0.01900 0.84 53.00

Wetted Perimeter
(ft)

Hydraulic Radius
(ft)

Top Width
(ft)

Normal Depth
(ft)

Critical Depth
(ft)

Critical Slope
(ft/ft)

Velocity
(ft/s)

36.12 0.46 35.16 0.95 0.87 0.00508 3.19

34.53 0.25 34.02 0.50 0.69 0.00543 6.22

29.65 0.37 28.88 0.76 0.87 0.00509 4.81

18.79 0.40 17.92 0.84 1.09 0.00483 7.00

Velocity Head
(ft)

Specific Energy
(ft)

Froude Number Flow Type

0.16 1.10 0.82 Subcritical

0.60 1.10 2.19 Supercritical

0.36 1.12 1.37 Supercritical

0.76 1.61 1.90 Supercritical

Irregular Section (North Alleyway Revised2.fm8) Report

10/15/2018 3:53:06 PM
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Velocity Head
(ft)

Specific Energy
(ft)

Froude Number Flow Type

Irregular Section (North Alleyway Revised2.fm8) Report

10/15/2018 3:53:06 PM
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FINISH FLOOR 
VERIFICATION TABLE



Parcel
Flow Depth                    

(ft)
Flowline (ft)

Flow Depth   

(ft)
Req'd FF    (ft) Actual FF (ft) Difference

138-13-510-019 0.95 2240.19 2241.14 2242.09 2242.1 0.0

138-13-510-020 0.95 2240.17 2241.12 2242.07 2243.1 1.0

138-13-510-021 0.95 2239.94 2240.89 2241.84 2242.4 0.6

138-13-510-022 0.50 2238.14 2238.64 NA Vacant Lot NA

138-13-510-023 0.76 2237.71 2238.47 2239.23 2239.3 0.1

138-13-510-024 0.76 2237.30 2238.06 2238.82 2238.8 0.0

138-13-510-025 0.71 2236.77 2237.48 2238.19 2239.0 0.8

138-13-510-026 0.71 2236.28 2236.99 2237.70 2237.9 0.2

*Note: Required FF for garages have been set at or above the adjacent WSE

Additional Freeboard = Actual Finished Floor - Required Finished Floor

10/15/2018 Page 1 of 1
File: Worksheet in 7844 - Depth

Tab: Finished Floor




























