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July 14, 2022

Mr. Albert Sung, P.E.

City of Las Vegas Flood Control

333 Rancho Drive

Las Vegas, NV 89106

RE: Update to the Technical Drainage Study for Best in the West Commercial Center –

McDonald’s Restaurant 

Dear Mr. Sung, 

This letter certifies that all items provided on the Update to the Technical Drainage Study for Best in

the West Commercial Center – McDonald’s Restaurant electronic submittal matches the paper version

bound into the study.

With Kimley-Horn, you should expect more and will experience better. Please contact me at (702) 790-

0206 or michael.schwab@kimley-horn.com should you have any questions or concerns.

Sincerely,

Michael Schwab, P.E.      



                                 HYDROLOGIC  CRITERIA  AND  DRAINAGE   MANUAL
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July 14, 2022

Mr. Albert Sung, P.E. 

City of Las Vegas Flood Control

333 Rancho Drive

Las Vegas, NV 89106

RE: Update to the Technical Drainage Study for Best in the West Commercial Center –

McDonald’s Restaurant (DS-1714)

Dear Mr. Sung, 

The purpose of this letter is to serve as the Update to the subject project. The Technical Drainage

Study for Best in the West Commercial Center (hereinafter referred to as TDS) was approved by CLV

on March 25, 1996. Pertinent reference material has been included in Appendix C. The Update

included herein, is intended to supersede data contained in previous studies. Please note that

Administrative Site Development Plan Approval for the site is included in Appendix A. 

Since approval of TDS, some site revisions are proposed in the southwest area of the site, which is

one of the entryways of the site, as shown on the referenced Figure 7 – Drainage Map found in

Appendix C and the improvement plans in Appendix D. The proposed revisions include:

· Removal of the two-way entry way and relocation of entry way further north from previous

location with only one way for exit only purposes. 

· Removal of three parking spaces north of the existing entry way.

· Addition of drive thru lane with second order location at the previous entry way space.

· Addition of more landscape areas as a result of removal and relocation of the entry way.

The proposed project generally maintains existing drainage patterns and the existing building meets

finished floor elevation criteria as the building remains unchanged. The methodologies and calculations

presented in this report are in compliance with the CCRFCD Hydrologic Criteria and Drainage Design

Manual (Manual).

The proposed revisions did not require any revisions to the hydrology as the revised grading does not

change the drainage patterns from the approved TDS of the site. The onsite has been prorated into

subbasins to show the drainage patterns of the site and it remains similar to the existing condition. The

pertinent reference material from the approved TDS has been included in Appendix C. The hydraulic

analysis to check the finished floor elevations of the existing building at the site is not expected to

change as the existing grading along the adjacent drive aisles remains the same and even the changes

made along the entry way region does not significantly impact the existing grading. However, two

hydraulic sections have been analyzed at the drive aisles to the west and south of the building with the

overall site flow rate to be conservative. Refer to Appendix B for the hydraulic calculations. The results

from the computation clearly show that the finished floor of the building meets the drainage criteria.

Refer to the hydraulic section summary table provided in Figure PRO in Appendix A.
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In general, the overall drainage patterns for the site are consistent with the original TDS and the

proposed site plan does not significantly alter existing peak flows or the character of flows downstream

of the development and do not pose any negative impacts on the downstream facilities and

development. 

With Kimley-Horn, you should expect more and will experience better. Please contact me at (702) 790-

0206 or michael.schwab@kimley-horn.com should you have any questions.

Sincerely,

Michael Schwab, P.E.       Abhusan Achhami, EI
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Appendix A – Documents & Figures

· PRO  Proposed Condition Basin Map

· Administrative Site Development Plan Approval
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Appendix B – Hydraulic Computations
· Normal Depth Calculations - Onsite

 



Worksheet for ON1-A

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%0.40  Channel Slope

cfs2.00  Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.310+00.0

0.070+20.0

0.000+21.5

0.070+23.0

0.310+43.0

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.016(0+43.0, 0.31)(0+00.0, 0.31)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.20  Normal Depth

0.016Roughness Coefficient

ft0.20  Elevation

0.00 to 0.31
ft

Elevation Range

ft²1.9 Flow Area

ft24.51Wetted Perimeter

ft0.08 Hydraulic Radius

ft24.51Top Width

ft0.20  Normal Depth

ft0.18 Critical Depth

%0.92Critical Slope

ft/s1.06Velocity

ft0.02Velocity Head

ft0.22Specific Energy

0.677Froude Number

SubcriticalFlow Type

Page 1 of 227 Siemon Company Drive Suite 200 W 
Watertown, CT 06795 USA  +1-203-755-1666

7/14/2022

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterHydraulic Sections.fm8



Worksheet for ON1-A

GVF Input Data

ft0.00  Downstream Depth

ft0.00  Length

0Number Of Steps

GVF Output Data

ft0.00  Upstream Depth

N/AProfile Description

ft0.00  Profile Headloss

ft/s0.00  Downstream Velocity

ft/s0.00  Upstream Velocity

ft0.20  Normal Depth

ft0.18 Critical Depth

%0.40  Channel Slope

%0.92Critical Slope

Page 2 of 227 Siemon Company Drive Suite 200 W 
Watertown, CT 06795 USA  +1-203-755-1666

7/14/2022

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterHydraulic Sections.fm8



Cross Section for ON1-A

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%0.40  Channel Slope

ft0.20  Normal Depth

cfs2.00  Discharge

Page 1 of 127 Siemon Company Drive Suite 200 W 
Watertown, CT 06795 USA  +1-203-755-1666

7/14/2022

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterHydraulic Sections.fm8



Worksheet for ON1-B

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%0.60  Channel Slope

cfs2.00  Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.500+00.0

0.500+00.5

0.000+00.5

0.170+02.0

0.460+14.0

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.016(0+14.0, 0.46)(0+00.0, 0.50)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.36Normal Depth

0.016Roughness Coefficient

ft0.36Elevation

0.00 to 0.50
ft

Elevation Range

ft²1.2Flow Area

ft9.70  Wetted Perimeter

ft0.12Hydraulic Radius

ft9.33  Top Width

ft0.36Normal Depth

ft0.35Critical Depth

%0.80  Critical Slope

ft/s1.74Velocity

ft0.05Velocity Head

ft0.41Specific Energy

0.871Froude Number

SubcriticalFlow Type

Page 1 of 227 Siemon Company Drive Suite 200 W 
Watertown, CT 06795 USA  +1-203-755-1666

7/14/2022

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterHydraulic Sections.fm8



Worksheet for ON1-B

GVF Input Data

ft0.00  Downstream Depth

ft0.00  Length

0Number Of Steps

GVF Output Data

ft0.00  Upstream Depth

N/AProfile Description

ft0.00  Profile Headloss

ft/s0.00  Downstream Velocity

ft/s0.00  Upstream Velocity

ft0.36Normal Depth

ft0.35Critical Depth

%0.60  Channel Slope

%0.80  Critical Slope

Page 2 of 227 Siemon Company Drive Suite 200 W 
Watertown, CT 06795 USA  +1-203-755-1666

7/14/2022

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterHydraulic Sections.fm8



Cross Section for ON1-B

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%0.60  Channel Slope

ft0.36Normal Depth

cfs2.00  Discharge

Page 1 of 127 Siemon Company Drive Suite 200 W 
Watertown, CT 06795 USA  +1-203-755-1666

7/14/2022

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterHydraulic Sections.fm8



Appendix C – Reference Material

· Technical Drainage Study for The Best in the West Commercial Center;

Prepared by G.C. Wallace, Inc. Approved March 25, 1996. DS-1714.







PROJECT
SITE

Flowrate per acre
 = 19cfs/6.7ac = 2.84 cfs/ac (Q100)
 = 10/6.7 = 1.49 cfs/ac (Q10)

Area of the project site = 0.68 ac
Flowrate generated by the site =
0.69ac*2.84 cfs/ac = 1.96 cfs
(Assume 2 cfs)(Q100)
0.69ac*1.49 cfs/ac = 1.00 cfs(Q10)









Appendix D – Improvement Plans







Appendix E – Data CD
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