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HYDROLOGIC CRITERIA AND DRAINAGE  MANUAL 

DRAINAGE STUDY INFORMATION FORM 
Name of Development:  Summerlin Village 22 Parcel GH Mass Grading  Date: November 2020  

Location of Development: a) Descriptive (Cross Streets) North/South:  Desert Foothillls Drive  

East/West: Kestrel Creek Avenue  

b) Section: 23  Township: 20  Range:  59  

c) APN : 137-15-810-008,137-23-210-001   

        
Name of Owner: Developer: Pulte Homes Owner: Howard Hughes Company LLC  
Telephone No.: 702 914-4800  Fax No.:        E-Mail Address:         
 Address: 7255 S. Tenaya Way #200 Las Vegas, NV 89113  
 
Contact Person‐Name: Cody Beck, P.E.  Telephone No.:  (702) 804-2000  
* E‐Mail Address: CBeck@gcwengineering.com  Fax No.:  (702) 804-2299  
   Firm:  GCW, Inc.  
  Address:  1555 S. Rainbow Blvd Las Vegas,NV 89146  

  Type of Land Development/Land Disturbance Process: 
    Rezoning   Subdivision Map   Clearing and Grading Only 
    Parcel Map   Planned Unit Development   Other (Please specify below) 
    Large Parcel Map   Building Permit Mass Grading 

1. Total Owned Land Area: At Site: +/- 14.2 AC.  Being Developed/Disturbed: +/- 14.2 AC.  

2. Is a portion or all of the subject property located in a designated FEMA Flood Hazard Area?  Yes**  No 
3. Is the property bordered or crossed by an existing or proposed Clark County Regional Flood 

Control District Master Planned Facility?  Yes**  No 
4. Proposed type of development (Residential, Commercial, Etc.): Mass Grading  

5. Approximate upstream land area which drains to the subject site: 0 AC.  

6. Has the site drainage been evaluated in the past?  YES  NO If yes, please identify documentation: Master Plan Update   
 Summerlin West Planning Area, Master Conceptual Drainage Study Summerlin West Village 22, Summerlin Village West 22 Studies 
Desert Foothills Drive,  Kettle Ridge Drive,  Kestrel Creek Avenue, and Clowder Pass Way   
7. If known, please briefly identify the proposed discharge point(s) of runoff from the site: Storm drain in Desert Foothillls   
        
        
8. Briefly describe your proposed schedule for the subject project: The Client intends to start construction as soon as practical. Any   

expediting of the review is appreciated.  
       

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Engineer’s Seal 

  
Submit this form as part of the required drainage study to the local entity which has jurisdiction over  
the subject property. This form may provide sufficient information to serve as the Conceptual Drainage 
Study. 
 

*New Required Field 
**Review and concurrence of the Clark County Regional Flood Control District is required. 
 
 
 
 
 
 
 

Local Entity File No. 

Revision Date 

  

  

  

REFERENCE: STANDARD FORM 1 

T:\Flood_Control\ADMIN\Forms\SF-1.docx Updated 05/01/2008 
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL 

DRAINAGE SUBMITTAL CHECKLIST 

Project Name:  Summerlin Village 22 Parcel GH Mass 
Grading 

Map ID:  137-15-810-008,137-23-210-001 

Firm Name:  GCW, Inc. Engineer:  Cody Beck 

Address:  1555 S. Rainbow Blvd  
 

City:  Las Vegas State:  NV Zip:  89146 

Phone Number:  702-804-2000 Fax Number:  702-804-2299 

Property Owner:  Howard Hughes Company LLC, Developer: Pulte Homes 

Address:  7255 S. Tenaya Way #200 
 

City:   Las Vegas State:  NV Zip:  89113 

Reviewed By: Date Received: Date Accepted for Review: 

The following checklist is intended as a guide for the engineer preparing a Technical Drainage Study to submit to 
the local entity and Clark County Regional Flood Control District (if necessary). The listed items are the minimum 
information required prior to the entity performing a review. The engineer will remain responsible to ensure the 
Technical Drainage Study is prepared within the guidelines as set forth in the Clark County Regional Flood Control 
District (CCRFCD) Hydrologic Criteria and Drainage Design Manual (MANUAL). 

 
This document is intended as an aid in preparing Technical Drainage Studies. Each study submitted is reviewed 
for compliance with local and regional criteria. This form is not intended to be all inclusive and does not limit the 
extent of the information, calculations or exhibits which may be necessary to properly evaluate the intended land 
use. 

 
If items are not applicable for the subject site, provide N/A. 

 
I. GENERAL REQUIREMENT 

 
Yes No 
X         Design Manual Standard Form 1 with the engineer's seal and signature. 

 
X         Design Manual Standard Form 4. 

 
X         2 copies of the 24” x 36” Drainage Plan. 

 
       NA  A notarized letter from the adjacent property owner(s) allowing off-site grading or discharge. 

 
II. MAPS AND EXHIBITS 

 
Yes No 

 
X         A copy of a current Flood Insurance Rate Map (FIRM) with the site delineated. 

 
X         A copy of the current CCRFCD Master Plan Update Figure, (F-x), for Flood Control Facilities 

and Environmental areas with the site delineated. 

REFERENCE: STANDARD FORM 2 
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL 

DRAINAGE SUBMITTAL CHECKLIST 

II. MAPS AND EXHIBITS (Continued) 
 

Yes No 
 

X         Off-site drainage basin maps for existing, interim and future conditions showing the existing 
topography, basin boundaries, concentration points, and flows in cfs. 

 
X         On-site drainage basin maps for existing and proposed conditions showing the existing 

topography, basin boundaries, concentration points, and on-site and off-site flows in cfs. 
 

X         Vicinity Map with local and major cross streets identified and a north arrow. 
 
 

III. DRAINAGE PLAN 
 

Yes No 
 

X         Sheet size:   24” x 36” sealed by a registered engineer in the State of Nevada. 
 

X         Minimum scale:   1” = 60’. 
 

X         Project name. 
 

X         Vicinity Map with local and major cross streets. 
 

X         Revision box. 
 

X         North arrow and bar scale. 
 

X         Engineer’s/consultant’s address and phone number. 
 

X         Elevation datum and benchmark. 
 

X         Legend for symbols and abbreviations. 
 

X         Cut/fill scarps, where applicable. 
 

X         Street names, grades, widths. 
 

X         Proposed future and existing spot grades for top of curbs and street crowns at lot lines, grade 
breaks, and along curb returns on both sides of the street. 

 
X         Existing contours encompassing the site and 100 feet beyond with spot elevations for 

important locations, where appropriate. 
 

       NA  Minimum finish floor elevations with top-of-curb elevations at upstream end of lot. 
 

X         Proposed typical street sections. 

REFERENCE: STANDARD FORM 2 
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL 

DRAINAGE SUBMITTAL CHECKLIST 

III.   DRAINAGE PLAN (Continued) 
 

Yes No 
 

        NA  Streets with off-set crowns. 
 
X         Proposed contours or spot elevations in sufficient detail to exhibit intended drainage patterns 

and slopes. 
 
X         Property lines. 
 
X         Right-of-way lines and widths, existing and proposed. 
 
X         Existing improvements and their elevations. 
 
X         Delineation of proposed on-site drainage basins indicating area and 10-year and 100-year 

storm peak flows at basin concentration points. 
 
X         Concentration points and drainage flow direction with Q100 and V100 and D100 in streets. 
 
X         Cumulative flows, velocity, and direction of flow at upstream and downstream ends of site for 

the 10-year and 100-year flows. 
 
X         Location and cross-section of street capacity calculations. 
 
       NA  Cross-sectional detail for channels, including cutoff wall locations. 
 
X         Existing and proposed drainage facilities, appurtenances, and connections (i.e., sidewalk, 

ditches, swales, storm drain systems, unimproved and improved channels, and culverts, etc.) 
stating size, material, shape, and slope with plan and profile and HGL calculations. 

 
X         Existing and proposed drainage easements and widths shown with sufficient detail. A cross 

sectional detail must be provided that shows appropriate lining and reinforcement. 
 
       NA   Location and detail of existing, proposed, and future block wall openings. Minimum size is 16" 

x 48".   Wrought iron gate is required for flows > 10 cfs. 
 
       NA  Location and detail of flood walls illustrating depth of flow, proposed grouting height, etc. 
 
 
X         Perimeter retaining wall locations. All existing and proposed walls (retaining screen and flood) 

must be shown with adjacent ground elevations. Flood walls with 8-inch concrete masonry 
unit. 

 
       NA  Building and/or lot numbers. 
 
       NA  Alignment of all existing, proposed, or future Regional Facilities adjacent to the site. 
 
X         Limits of existing floodplain based on current FIRM or best available information; limits of 

proposed floodplains based on best available information. 

REFERENCE: STANDARD FORM 2 
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL 

DRAINAGE SUBMITTAL CHECKLIST 

III. DRAINAGE PLAN (Continued) 
 

Yes No 
 

       NA  For areas in Zone A, AE, AH, and AO, base flood elevations (BFEs) must be shown for each 
lot; BFEs may be listed on each lot, or in a table.   Finish floor elevations must be a minimum 
of 18 inches above BFE. 

 
X         Appropriately elevated “humps” 6 inches above the 100 year water surface elevation at site 

accesses where the intent is to protect the site from the Q100 flows. 
 
X         Street slopes for perimeter and interior streets.   The minimum slope is 0.4 percent. 
 
       NA  Location and detail of best management practice (BMP) for parking lots and low impact 

development (LID) (if required). 
 
 
 

IV. HYDROLOGIC ANALYSIS 
 

Yes No 
 

X         Appropriate soil information and Soils Map for existing and future conditions with subbasins 
and property delineated. 

 
X         Input and output information for existing conditions from computer models (HEC-1 or TR-55). 
    The flow routing diagram must be provided with HEC-1 models. 
 
X         Input and output information for future conditions from computer models (HEC-1 or TR-55). 
    The flow routing diagram must be provided with HEC-1 models. 
 
X         Use of correct precipitation values in and around the McCarran Airport rainfall area. 
 
X         A discussion in the text of the hydrologic analysis justifying subbasin boundaries and cutoffs, 

supporting assumptions, and calculations. 
 
X         A summary table of stormwater flows showing basin area, Q10 and Q100 for both individual 

basins and combined basin flows, where applicable. 
 
X         Copies of supporting technical information referenced from a previously approved study and a 

statement accepting these results. 
 
X         On-site facilities must perpetuate flows through or around the site without significantly 

impacting adjacent property owners in accordance with current Nevada Drainage Law. 
 
 
       NA  Calculation for impervious area for parking lots and LIDs (if required). 

REFERENCE: STANDARD FORM 2 
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL 

DRAINAGE SUBMITTAL CHECKLIST 
 

V. HYDRAULIC ANALYSIS 
 

Yes No 
 

       NA  Flow split calculations and supporting documentation or reference for the method of flow split 
calculations used. 

 
X         Normal depth street flow calculations and cross section diagrams for all interior and perimeter 

streets.   Provide "d x v" products for the Q100 and Q10 flows representing the worst case for 
interior and all perimeter streets.   Q100 d x v < 8.   Q10 d x v < 6 and 12 foot dry lane for 
rights-of-way > 80 feet.   Calculations must be labeled by street name as indicated on the 
Grading Plan. 

 
X         A summary table of interior and exterior street capacity calculations showing the street name, 

Q100 flow, slope, depth of flow, velocity and depth times velocity product and streets needing 
to meet 12 foot dry lane criteria. 

 
       NA  Appropriate hydraulic calculations for block wall openings assuming a 50 percent vertical 

clogging factor.   (Assume the lower half of the opening is plugged.) 
 
       NA  Appropriate hydraulic calculations at drainage easement entrance and discharge locations to 

set finish floor elevations. Hydraulic calculations must include submerged weir, superelevation 
and tee intersection losses, where appropriate. 

 
       NA  Provide necessary freeboard requirements to set the finished floor elevations of all proposed 

buildings, 2 x depth of flow or depth of flow plus 18 inches of freeboard, whichever is less. The 
minimum requirement is 6 inches above adjacent upstream top of curb. Buildings adjacent to 
drainage easements must always be provided with 18 inches of freeboard above the Q100 
weir height or flow depth, whichever is greater. 

 
       NA  A complete water surface profile analysis (HEC-2, HEC-RAS, etc.) for channel flows and 

FEMA Zone A flood zones. 
 

 Field survey data. 
 Input and output information. 
 Plotted cross-sections based on survey with proper encroachments. 
 A map showing the location of the cross-sections. 
 Analysis of both sub and super-critical flow segments. 
 A summary table and a discussion of the results in the text of the report. 

 
X         Provide a 50 percent clogging factor in the capacity calculation for drop inlets. 
 
X         Hydraulic calculations for culverts and storm drains. D-Load calculations must be provided for 

storm drain pipes in public rights-of-way, including headwater pool inundation. 
 
X         The  mitigation  of  nuisance  water,  both  during  construction  and  in  the  fully  developed 

condition, must be addressed. 
 
       NA  Provide BMP type, size and supporting calculations for parking lots and LIDs (if required). 

REFERENCE: STANDARD FORM 2 
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The following checklist is intended as a supplemental guide for the engineer preparing a Technical Drainage Study 
submittal to the City of Las Vegas.  This supplement focuses on requirements specific to the City of Las Vegas. The 
requirements presented are in addition to the Clark County Regional Flood Control District (CCRFCD) Manual 
Standard Form 2. The listed items are the minimum information required prior to the City performing a review. The 
engineer will remain responsible to ensure the Technical Drainage Study is prepared within the guidelines as set forth 
in the CCRFCD Hydrologic Criteria and Drainage Design Manual (Design Manual). 
 
An appointment must be made to preview this checklist in conjunction with CCRFCD Standard Form 2 prior to the City 
accepting a new drainage study for review.  The engineer must contact the Flood Control Section at (702) 229-6541 to 
schedule a submittal appointment. 

If items are not applicable for the subject site, provide N/A. 
I. GENERAL REQUIREMENT 

Yes No  

  A notarized letter from the adjacent property owner(s) allowing off-site grading. (A copy of the letter 
must be received prior to final acceptance of the drainage study.) 

  Copies of all conditions of approval for development related to this property. (e.g. zoning, use permit, 
tentative map, etc.) Verify compliance with conditions. 

  An electronic copy of the complete submittal is required to be submitted with one original hard copy 
of the study.  Electronic documents should be on a universal computer-readable digital output 
device replicating your submittal.  An Indexed Portable Document Format (PDF) or Print Ready 
CAD file formats with a minimum of 300dpi are the desired formats.  If figures are in color, they must 
be scanned in color and saved as a separate file. 
___________ by initial here, the engineer on record acknowledges that the electronic copy is an 
identical replicate of the original hard copy submitted to the City of Las Vegas. 

 

II. GRADING PLAN INFORMATION 

Yes No  

  (1) 24" X 36” copy of the Grading Plan, (including all Detail Sheets) sealed by the engineer. 

  Proposed future and existing spot grades for top of curbs and street crowns at lot lines, grade 
breaks, and along curb returns on both sides of the street. Note: Proposed top of curb elevations 
must be provided for both sides of roadways even if only half street construction is required. 

  Label existing topography at a minimum 5 foot elevation interval including adjacent developments, 
finished floor elevations of existing buildings and top of existing curbs extending 100 feet* around the 
perimeter of the site. (*Measured from the centerline of the adjacent roadway.) 

LASVEGAS

FOYTIC

A D AVEN

 CITY OF LAS VEGAS 
 

MINIMUM DRAINAGE STUDY CRITERIA 
STANDARD FORM 2 CHECKLIST SUPPLEMENT 

 (Revised 5/18/11) 
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II. GRADING PLAN INFORMATION 

Yes No  

  Proposed on-site and off-site storm drains and other flood control facilities with plan and profile 
sheets for public storm drains showing the class of pipe, (Class III, IV, V, etc.), design hydraulic 
grade line, (HGL) and 100 year storm flow. A public drainage easement must be provided over on-
site storm drains conveying off-site flows. An overflow path must be provided over all storm drains. 

  All existing and “to be constructed” walls with cross-sections showing wall type, (e.g. block wall, 
retaining wall, flood wall, etc.), with limits clearly defined, adjacent ground elevations. Wall heights 
must meet current ordinances and in no case exceed 14 feet above the adjacent property. 

  Street slopes for both interior and perimeter streets.  Note: The minimum slope for a roadway is 0.4 
percent, a minimum 18-inch storm drain must be provided where minimum slopes cannot be met. 

  Back of lot elevations and lot drainage pattern for all lots including common lots. 
  Sites with a grade difference two feet above or below existing ground are required to have 

approval from City of Las Vegas Current Planning.  Current Planning approval is required prior to 
final approval of the drainage study. 

  On-site facilities must perpetuate flows through or around the site without significantly impacting 
adjacent property owners. (The project must pass flows through the site every 600 feet where the 
project is blocking flow paths.) 

  This project uses a solid grouted stem wall (or approved alternate) at the back of sidewalk to provide 
erosion protection for landscaped areas where the depth of flow in the roadway exceeds the back of 
walk elevation. A corresponding cross-section detail is included. 

  Commercial and Common Lot Landscape areas are not allowed to drain over the sidewalk.  The 
grading plans show flow lines with grades and sidewalk under drains for all landscape areas draining 
to the public ROW. 

 

III. Local Entity Criteria - City of Las Vegas – Manual Section 1600 

Yes No  

  Concrete valley gutters are required in parking lots with slopes less than 1 percent.  Slopes through 
cul-de-sac must be at a 1 percent minimum where flow is drained through the cul-de-sac. 

  Ten-foot wide public drainage easements to be privately maintained are allowed for flow less than 20 
cfs.  The depth of flow entering the easement must be checked using the submerged weir 
calculation. 

  The limits of the flood zones and the base flood elevations (BFE) must be shown on all grading plans 
for all developments within a Special Flood Hazard Zone A, AO, AE, etc. 

  Minimum finish floor elevation is 6 inches above highest adjacent top of curb.  Finish floor 
calculations must include allowances for super elevations on curves and velocity head for tee 
intersections. 

  Finished floor elevations for buildings adjacent to public drainage easements must be a minimum of 
18 inches above the Q100 weir of submerged weir elevation, whichever is greater. 
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III. Local Entity Criteria - City of Las Vegas – Manual Section 1600 

Yes No  
  Lots with “B and C Type Drainage” that drain from one lot to another through a drainage easement 

shall be required to install an underground nuisance drainage system or a 2-foot valley gutter.  16” x 
24” minimum block wall openings are required for both options. 

  Bubblers are required across 80 foot and greater ROW streets.  When flows exceed 10 cfs, bubblers 
larger than 18 inches will be required up to a maximum of 36”.  Inlets must be sized to match the pipe 
size provided. 

• Contact the Flood Control Section regarding the drainage study review fee.  These fees are payable at the time of 
submittal. 

• The Drainage Study must be conditionally approved prior to submitting improvement plans to the Civil and Planning 
Development of the Department of Building and Safety for review. 

This document is intended as an aid in preparing Technical Drainage Studies for the City of Las Vegas.  Each study submitted is 
reviewed for compliance with local and regional criteria. This form is not intended to be all-inclusive and does not limit the extent of 
the information, calculations or exhibits which may be necessary to properly evaluate the intended land use. 
 

http://www.lasvegasnevada.gov/�
NBaggs
Typewritten Text
NA

NBaggs
Typewritten Text
NA



 

 

764-A174-001 

November 17, 2020 

Oh Sang Kwon, P.E. 
City of Las Vegas, Public Works 
333 N. Rancho Drive, 7th Floor, Las Vegas, NV 89106 

Re: Technical Drainage Study for Summerlin Village 22 Parcel GH Mass Grading 

Dear Mr. Kwon, 

This letter is to certify that all documents provided on electronic submittal (CD) match the hardcopy 
version of the study. 
 
Respectfully submitted, 
 
 
 
Cody Beck, P.E. 
Flood Control Division  
 

11/25/20
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I. INTRODUCTION 
 
Pulte Homes is proposing to mass grade Parcels G and H within Summerlin Village 22. 
The project is identified as Summerlin Village 22 Parcel GH Mass Grading (hereafter 
referred to as the project). Summerlin Village 22 is located southwest of the Lake Mead 
Boulevard and 215 Beltway intersection. Within Summerlin Village 22, Parcels G and H 
are located on the east side of Desert Foothills Drive between Clowder Pass Way and 
Kestrel Creek Avenue. The purpose of this report is to accompany the improvement plans, 
to provide detailed hydrologic and hydraulic analyses for the site, and to determine 
adequate protection for the project from offsite and onsite flows. The following tasks were 
performed in the preparation of this study: 
 

 Determine the FEMA floodplain designation for the project site. 
 Identify CCRFCD regional facilities adjacent or affected by the project. 
 Review pertinent approved drainage studies in the area for evaluation of drainage 

impacts affecting the project. 
 Estimate runoff generated for the peak 10-year and 100-year return period storms 
 Recommend drainage facilities required to protect the project from storm runoff. 

 
II. LOCATION AND DESCRIPTION OF IMPROVEMENTS 

 
The proposed site is located within Sections 15 and 23, Township 20 South, Range 59 
East on APNs 137-15-810-008, and 137-23-210-001 within the jurisdictional limits of the 
City of Las Vegas (CLV).  Please refer to Figure 1 in Appendix D for location of the 
project. For this study, the proposed improvements consist of the mass grading of the site. 
Exported dirt from the mass grading will be stockpiled on the Project Site. A separate 
technical drainage study for the stockpile will be submitted following the approval of this 
Study.  
 

III. FEDERAL EMERGENCY MANAGEMENT AGENCY (FEMA) FLOOD HAZARD 
ANALYSIS 
 
Figure 2 in Appendix D shows the Federal Emergency Management Agency (FEMA) 
Flood Insurance Rate Map (FIRM) containing Community Panel 32003C2150E dated 
September 27, 2002.  The project site lies within a Zone X. Areas designated as Zone X 
are described as being outside the 500-year floodplain. Therefore, this project is not 
located in a FEMA designated Special Flood Hazard Area (SFHA). 
 

IV. CLARK COUNTY REGIONAL FLOOD CONTROL DISTRICT (CCRFCD)    
HYDROLOGY AND FACILITIES 
 
Figures 3 and 4, included in Appendix D are based on information provided in the 
CCRFCD 2018 Las Vegas Valley Master Plan Update (Reference 2, hereafter referred to 
as the 2018 MPU). Figure 3 shows the project site in relation to the 2018 MPU subbasins 
and land use for the area. Figure 4 shows the project site in relation to CCRFCD facilities 
in the area according to the 2018 MPU. As shown on Figure 4, the Project Site is not 
adjacent to existing or proposed CCRFCD facilities.  
 

V. REFERENCED STUDIES 
 
In preparation of this study, the following approved drainage studies and improvement 
plans were referenced to complete hydrologic and hydraulic analyses.  These studies 
have been reviewed and accepted as suitable for reference material. A brief synopsis of 
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the pertinence of each of the referenced items is as follows: 
 

 Summerlin West Planning Area Master Plan Update #2 (Reference 3, hereinafter 
referred to as The Summerlin West MPU Study) was approved by the City of Las 
Vegas on May 22, 2018 and provides the master plan for the Summerlin West 
area. 

 Master Conceptual Drainage Study for Summerlin West Village 22 (Reference 4, 
hereinafter referred to as the V22 Study) was approved by the City of Las Vegas 
on January 23, 2020 and provides the overall plan for Summerlin Village 22 and 
provides ultimate condition hydrology for the Site. 

 Technical Drainage Study for Summerlin Village West 22 Desert Foothills Drive 
Fleet Wing Avenue to Lake Mead Boulevard (Reference 5, hereinafter referred to 
as the Desert Foothills Study) was conditionally approved by the City of Las Vegas 
on March 23, 2020 and provides the design for the storm drain in Desert Foothills 
as well as the stub that will collect the flow from the G and H parcels. Note that this 
study revised the V22 Study drainage pattern to drain parcels G and H to the stub 
in Desert Foothills instead of to 2 stubs extending from Kestrel Creek Avenue. 

 Summerlin West V22 – Kettle Ridge Drive (Street J) and Scurry Bend Drive (Street 
N) Street Improvements (both from Lake Mead Blvd. to Fleet Wing Ave.) 
(Reference 6, hereinafter referred to as the Kettle Study) provides the design for 
the roadway west of the Project Site. 

 Summerlin West V22 – Clowder Pass Way (Street H) Desert Foothills Drive to 
Kettle Ridge Drive (Street J) (Reference 7, hereinafter referred to as the Clowder 
Study) provides the design for the roadway south of the Project Site. 

 Summerlin West V22 –Kestrel Creek Avenue Desert Foothillls Drive to Kettle 
Ridge Drive (Reference 8, hereinafter referred to as the Kestrel Study) provides 
the design for the roadway north of the Project Site. Note parcels G and H were 
revised to drain to the stub extending from Desert Foothills instead of to the 
Kestrel Creek storm drain system.  

 
VI. HYDROLOGY 

 
The methodology presented in this study is in compliance with the HCDDM. 
 
Model Description: The watersheds were modeled using the SCS Unit Hydrograph 
method within the Army Corps of Engineers HEC-1 Flood Hydrograph package. 

 
Drainage Areas and Flow Patterns:  Flow patterns have been determined from 1-ft 
aerial topography for the project site, proposed grading, and reference material. In 
general, the Project Site drains east to a stub extending from Desert Foothills Drive.  

 
Precipitation: The precipitation value for the Project Site was referenced from the V22 
Master Study. Since the drainage area for the project is less than 8 square miles, an SDN 
3 design storm was selected for use in the HEC-1 computer model.  Additionally, no 
depth-area-reduction (DARF) were utilized in computing runoff values due to the drainage 
area being less than 0.5 square miles. Refer to Appendix A for hydrologic information. 

 
Soils: Soils information for the Project Site was referenced from the V22 Master Study. 
The entire Project Site consists of soil type 155 which consists of 100 percent Hydrologic 
Soil Group D. 
 
Curve Numbers (CN): A proposed condition hydrologic analyses was performed for this 
study. A curve number of 94 was used for the onsite basin derived from Table 602 of the 
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HCDDM using a newly graded land use and Hydrologic Soil Group D. An annotated Table 
602 from the HCDDM is included in the appendix. 
 

VII. EXISTING DRAINAGE CONDITION 
 
In the existing condition, the Project Site is undeveloped with all adjacent roadways 
constructed. A 30” RCP stub with a 4’x12’ inlet extending from Desert Foothills drive 
(designed with the Desert Foothills Study) collects all the runoff from the site. Note that the 
Desert Foothills Study revised the drainage pattern for parcels G and H to drain to the 
Desert Foothills storm drain system instead of to the storm drain in Kestrel Creek. The 
existing condition was referenced from the Kestrel Study with the exception that Clowder 
Pass Way has also been constructed. Practically all flow upstream of the site is cut off by 
storm drain in Kettle Ridge Drive. The only flow adjacent to the site is minor flow 
generated within the adjacent streets that remains offsite. Pertinent reference material has 
been provided in the appendix.  
 

VIII. PROPOSED CONDITION 
 

In the proposed condition the Project Site has been rough graded to match the ultimate 
condition flow pattern. The Site drains to the existing inlet extending from Desert Foothills 
as it does in the existing and ultimate condition. Note that the site produces less runoff 
than the ultimate condition, which the inlet and storm drain were designed for, therefore 
the site does not negatively impact downstream improvements or facilities. An inlet and 
inlet control calculation has been provided to ensure the runoff will be conveyed into the 
existing storm drain system. Hydraulic calculations and pertinent reference material have 
been provided in the appendix. 
 

IX. ULTIMATE DRAINAGE CONDITION 
 

In the ultimate condition, the site and surrounding areas will be developed similarly to what 
was shown in the V22 Master Study with the exception of the revised drainage patterns 
per the adjacent street studies. The Project Site will be developed with single family 
residential improvements for which a technical drainage study will be submitted following 
this study and a stockpile study. Pertinent reference material from the V22 Master Study 
and adjacent street studies have been provided in the appendix. 
 

X. CONCLUSIONS AND RECOMMENDATIONS 
 

1. Methodology used in this report is in compliance with Clark County Regional Flood 
Control District (CCRFCD) criteria. 
 

2. The project area lies within a designated FEMA Flood Zone X. Therefore, the 
project is not currently located in a FEMA-designated Special Flood Hazard Area. 

 
3. The site is not adjacent to existing or proposed CCRFCD facilities. 

  
4. The proposed drainage patterns in this report are generally consistent with all 

referenced studies. 
 

5. The proposed development does not adversely impact the drainage patterns and 
downstream properties or facilities. 
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Appendix B Hydraulic Calculations and Information 

1. Normal Depth Calculations 
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c. Standard Form 4 
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f. Figure 7 Facilities Map 
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       Fleet Wing Avenue to Lake Mead Boulevard 
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c. Curve Number Calculations 
d. Standard Form 4 (Interim Condition) 
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       Fleet Wing Avenue (Street G) to Lake Mead Boulevard 
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b. Curve Number Calculations 
c. Standard Form 4 (Interim Condition) 
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f. Figure 3 Hydrology Workmap 
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5. Summerlin West Village 22 Clowder Pass Way (Street H)  

Desert Foothills Drive to Kettle Ridge Drive (Street J) 
a. CLV Approval Letter 
b. Text Excerpt 
c. Curve Number Calculations 
d. Standard Form 4 (Interim Condition) 
e. HEC-1 Model (Interim Condition) 
f. Street Normal Depth Calculations 
g. Figure 3 Hydrology Workmap 
h. Figure 4 Hydraulic Workmap  

 
6. Summerlin Village West 22 Kestrel Creek Avenue   

Desert Foothills Drive to Kettle Ridge Drive  
a. CLV Approval Letter 
b. Curve Number Calculations 
c. Standard Form 4 (Interim Condition) 
d. HEC-1 Model (Interim Condition) 
e. Street Normal Depth Calculations 
f. Figure 3 Hydrology Workmap 
g. Figure 4 Hydraulic Workmap  

 
Appendix D Drainage Figures and Plans 

1. Figure 1 Vicinity Map 
2. Figure 2 FEMA FIRM Map 
3. Figure 3  MPU 2018 Subbasin Map 
4. Figure 4  MPU 2018 Facility Map 
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Project Name & Number:

Description:

By:

Date:

Tc Tlag

 

INITIAL TRAVEL V1 V2 Total 

DESIG: DEV./EX. CN K AREA AREA LENGTH SLOPE Ti LENGTH SLOPE VELOCITY VELOCITY Tt Tc Length Tc Tlag

(D or E) Ac Mi^2 Feet % Min Feet % FPS FPS Min Calc. Feet Check Hours

[1] [2] [3] [4] [5] [6] [7] [8] [9] [10]

ON1 D 94.0 0.851 14.2 0.0222 100 1.00 4.49 1260 7.00 5.34 8.10 3.12 7.61 1360 17.556 0.076

[1] K = 0.0132 (CN) - 0.39 [5] For Existing Conditions: V2 = 29.4 * (S/100)^0.5 [9] Tc = (L/180) + 10

[2] A = Area/640 For Developed Conditions: V2 = 30.6 * (S/100)^0.5 [10] Tlag = (0.6*Tc)/60

[3] Ti = (1.8 (1.1-K) L^0.5)/S^0.33 [6] Tt = L/(60*V) [11] Min Tlag =0.05

[4] For Existing Conditions: V1 = 14.8 * (S/100)^0.5 [7] Tc = Ti + Tt Note: For Travel Time Calcs: V1 applies to first

For Developed Conditions: V1 = 20.2 * (S/100)^0.5 [8] Total L = Initial L + Travel L 500 feet and V2 applies to remaining distance.

SUB-BASIN INITIAL / OVERLAND TRAVEL TIME Tc Check

DATA TIME (Ti) (Tt) Urbanized Basins

STANDARD FORM 4
HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

NB

Summerlin Village 22 Parcel GH Mass Grading 764-A174-001

11/17/2020

Proposed Condition

F:\Projects\700\764-A174-001\Division\Fctl\Calcs\Hydrology\Mass Grading\Standard Form 4 v190619.xlsx



PROP.OUT
1*****************************************                                                   ***************************************
 *                                       *                                                   *                                     *
 *   FLOOD HYDROGRAPH PACKAGE  (HEC-1)   *                                                   *    U.S. ARMY CORPS OF ENGINEERS     *
 *               JUN   1998              *                                                   *    HYDROLOGIC ENGINEERING CENTER    *
 *            VERSION 4.1                *                                                   *          609 SECOND STREET          *
 *                                       *                                                   *       DAVIS, CALIFORNIA 95616       *
 *  RUN DATE   12NOV20  TIME  15:27:58   *                                                   *           (916) 756-1104            *
 *                                       *                                                   *                                     *
 *****************************************                                                   ***************************************

                                                 X     X  XXXXXXX   XXXXX           X 
                                                 X     X  X        X     X         XX 
                                                 X     X  X        X                X 
                                                 XXXXXXX  XXXX     X        XXXXX   X 
                                                 X     X  X        X                X 
                                                 X     X  X        X     X          X 
                                                 X     X  XXXXXXX   XXXXX          XXX

            THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

            THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
            THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
            NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
            DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL   LOSS RATE:GREEN AND AMPT INFILTRATION
            KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1                                                       HEC-1 INPUT                                             PAGE  1

           LINE           ID.......1.......2.......3.......4.......5.......6.......7.......8.......9......10

                          *DIAGRAM                                                                        
 *** FREE ***
              1           ID   ****************************************************************             
              2           ID   * ............................................................ *             
              3           ID   * :                                                          : *             
              4           ID   * :              Summerlin Village 22                        : *             
              5           ID   * :              Parcel GH Mass Grading                      : *             
              6           ID   * :              Porposed Conditions                         : *             
              7           ID   * :..........................................................: *             
              8           ID   * :              RETURN PERIOD_ _ _ _100 & 10 -YEAR          : *             
              9           ID   * :              DISTRIBUTION_ _ _ _ 6-HOUR SDN3             : *             
             10           ID   * :              PROJECT NO_ _ _ _ _ 764.A174.001            : *             
             11           ID   * :              FILENAME_ _ _ _ _ _ PROP.H1                 : *             
             12           ID   * :              DATE MODELED_ _ _ _ 11/12/2020              : *             
             13           ID   * :              MODELED BY_ _ _ _ _ NB                      : *             
             14           ID   * :..........................................................: *             
             15           ID   * :                                                          : *             
             16           ID   * :..........................................................: *             
             17           ID   ****************************************************************             
             18           ID                                                                                
             19           ID    JR CARDS CONTAIN DARFS BASED ON THE FOLLOWING VALUES:                       
             20           ID                                                                                
             21           ID                  DESIGN STORM      DARF                                        
             22           ID                                                                                
             23           ID                      100-YR       1.00                                         
             24           ID                      10-YR        0.57                                         
             25           ID                                                                                
             26           IT       5       0       0     300                                                
             27           IO       5       0       0                                                        
             28           IN       5       0       0                                                        
             29           JR    PREC       1    0.57                                                        
                          *                                                                               
 
             30           KK     ON1                                                                        
             31           PB    3.41                                                                        
             32           BA  0.0222                                                                        
             33           PC   0.000   0.020   0.057   0.070   0.087   0.108   0.124   0.130   0.130   0.130
             34           PC   0.130   0.130   0.130   0.133   0.140   0.142   0.148   0.158   0.172   0.181
             35           PC   0.190   0.197   0.199   0.200   0.201   0.204   0.214   0.229   0.241   0.249
             36           PC   0.251   0.256   0.270   0.278   0.281   0.283   0.295   0.322   0.352   0.409
             37           PC   0.499   0.590   0.710   0.744   0.781   0.812   0.819   0.835   0.851   0.856
             38           PC   0.860   0.868   0.876   0.888   0.910   0.926   0.937   0.950   0.970   0.976
             39           PC   0.982   0.985   0.987   0.989   0.990   0.993   0.993   0.994   0.995   0.998
             40           PC   0.998   0.999   1.000                                                        
             41           LS       0    94.0                                                                
             42           UD    .076                                                                        
                          *                                                                               
             43           ZZ                                                                                
1
                 SCHEMATIC DIAGRAM OF STREAM NETWORK
 INPUT

Page 1



PROP.OUT
  LINE      (V) ROUTING          (--->) DIVERSION OR PUMP FLOW

   NO.      (.) CONNECTOR        (<---) RETURN OF DIVERTED OR PUMPED FLOW

    30         ON1

 (***) RUNOFF ALSO COMPUTED AT THIS LOCATION
1*****************************************                                                   ***************************************
 *                                       *                                                   *                                     *
 *   FLOOD HYDROGRAPH PACKAGE  (HEC-1)   *                                                   *    U.S. ARMY CORPS OF ENGINEERS     *
 *               JUN   1998              *                                                   *    HYDROLOGIC ENGINEERING CENTER    *
 *            VERSION 4.1                *                                                   *          609 SECOND STREET          *
 *                                       *                                                   *       DAVIS, CALIFORNIA 95616       *
 *  RUN DATE   12NOV20  TIME  15:27:58   *                                                   *           (916) 756-1104            *
 *                                       *                                                   *                                     *
 *****************************************                                                   ***************************************

                            ****************************************************************             
                            * ............................................................ *             
                            * :                                                          : *             
                            * :              Summerlin Village 22                        : *             
                            * :              Parcel GH Mass Grading                      : *             
                            * :              Porposed Conditions                         : *             
                            * :..........................................................: *             
                            * :              RETURN PERIOD_ _ _ _100 & 10 -YEAR          : *             
                            * :              DISTRIBUTION_ _ _ _ 6-HOUR SDN3             : *             
                            * :              PROJECT NO_ _ _ _ _ 764.A174.001            : *             
                            * :              FILENAME_ _ _ _ _ _ PROP.H1                 : *             
                            * :              DATE MODELED_ _ _ _ 11/12/2020              : *             
                            * :              MODELED BY_ _ _ _ _ NB                      : *             
                            * :..........................................................: *             
                            * :                                                          : *             
                            * :..........................................................: *             
                            ****************************************************************             
                                                                                                         
                             JR CARDS CONTAIN DARFS BASED ON THE FOLLOWING VALUES:                       
                                                                                                         
                                           DESIGN STORM      DARF                                        
                                                                                                         
                                               100-YR       1.00                                         
                                               10-YR        0.57                                         
                                                                                                         

   27 IO          OUTPUT CONTROL VARIABLES
                        IPRNT           5  PRINT CONTROL
                        IPLOT           0  PLOT CONTROL
                        QSCAL          0.  HYDROGRAPH PLOT SCALE

      IT          HYDROGRAPH TIME DATA
                         NMIN           5  MINUTES IN COMPUTATION INTERVAL
                        IDATE      1    0  STARTING DATE
                        ITIME        0000  STARTING TIME
                           NQ         300  NUMBER OF HYDROGRAPH ORDINATES
                       NDDATE      2    0  ENDING DATE
                       NDTIME        0055  ENDING TIME
                       ICENT           19  CENTURY MARK

                    COMPUTATION INTERVAL     .08 HOURS
                         TOTAL TIME BASE   24.92 HOURS

           ENGLISH UNITS
                DRAINAGE AREA         SQUARE MILES
                PRECIPITATION DEPTH   INCHES
                LENGTH, ELEVATION     FEET
                FLOW                  CUBIC FEET PER SECOND
                STORAGE VOLUME        ACRE-FEET
                SURFACE AREA          ACRES
                TEMPERATURE           DEGREES FAHRENHEIT

      JP          MULTI-PLAN OPTION
                        NPLAN           1  NUMBER OF PLANS

      JR          MULTI-RATIO OPTION
                      RATIOS OF PRECIPITATION
                     1.00       .57
1

                PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
                                  FLOWS IN CUBIC FEET PER SECOND,  AREA IN SQUARE MILES
                                                  TIME TO PEAK IN HOURS

                                                           RATIOS APPLIED TO PRECIPITATION
 OPERATION       STATION     AREA    PLAN            RATIO 1  RATIO 2
                                                        1.00      .57

Page 2



PROP.OUT

 HYDROGRAPH AT
+                    ON1       .02     1   FLOW          55.      29.
                                           TIME         3.50     3.50

 *** NORMAL END OF HEC-1 ***
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 9.70 %

Discharge 55.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.0 1.50

0+04.5 0.00

0+44.5 0.00

0+49.0 1.50

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.0, 1.50) (0+49.0, 1.50) 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 1.50 ft

Flow Area 8.52 ft²

Wetted Perimeter 41.33 ft

Hydraulic Radius 0.21 ft

Top Width 41.26 ft

Normal Depth 0.21 ft

Critical Depth 0.39 ft

Critical Slope 0.01268 ft/ft

Worksheet for SECTION 1 (MAX SLOPE)

11/25/2020 09:54:24 AM

Bentley Systems, Inc. Bentley 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 6.46 ft/s

Velocity Head 0.65 ft

Specific Energy 0.86 ft

Froude Number 2.51

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 0.21 ft

Critical Depth 0.39 ft

Channel Slope 9.70 %

Critical Slope 0.01268 ft/ft

Worksheet for SECTION 1 (MAX SLOPE)

11/25/2020 09:54:24 AM

Bentley Systems, Inc. Bentley 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 9.70 %

Normal Depth 0.21 ft

Discharge 55.00 ft³/s

Cross Section Image

Cross Section for SECTION 1 (MAX SLOPE)

11/25/2020 09:55:20 AM

Bentley Systems, Inc. Bentley 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 0.80 %

Discharge 55.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.0 1.50

0+04.5 0.00

0+44.5 0.00

0+49.0 1.50

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.0, 1.50) (0+49.0, 1.50) 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 0.44 ft

Elevation Range 0.00 to 1.50 ft

Flow Area 18.25 ft²

Wetted Perimeter 42.79 ft

Hydraulic Radius 0.43 ft

Top Width 42.65 ft

Normal Depth 0.44 ft

Critical Depth 0.39 ft

Critical Slope 0.01268 ft/ft

Worksheet for SECTION 1 (MIN SLOPE)

11/25/2020 09:55:32 AM

Bentley Systems, Inc. Bentley 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 3.01 ft/s

Velocity Head 0.14 ft

Specific Energy 0.58 ft

Froude Number 0.81

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 0.44 ft

Critical Depth 0.39 ft

Channel Slope 0.80 %

Critical Slope 0.01268 ft/ft

Worksheet for SECTION 1 (MIN SLOPE)

11/25/2020 09:55:32 AM

Bentley Systems, Inc. Bentley 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 0.80 %

Normal Depth 0.44 ft

Discharge 55.00 ft³/s

Cross Section Image

Cross Section for SECTION 1 (MIN SLOPE)

11/25/2020 09:55:39 AM

Bentley Systems, Inc. Bentley 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 7.00 %

Discharge 55.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.0 1.17

0+03.0 0.17

0+20.0 0.00

0+37.0 0.17

0+40.0 1.17

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.0, 1.17) (0+40.0, 1.17) 0.037

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 0.41 ft

Elevation Range 0.00 to 1.17 ft

Flow Area 11.18 ft²

Wetted Perimeter 35.51 ft

Hydraulic Radius 0.31 ft

Top Width 35.43 ft

Normal Depth 0.41 ft

Critical Depth 0.52 ft

Worksheet for SECTION 6

11/25/2020 01:12:24 PM

Bentley Systems, Inc. Bentley 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

Critical Slope 0.02682 ft/ft

Velocity 4.92 ft/s

Velocity Head 0.38 ft

Specific Energy 0.78 ft

Froude Number 1.54

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 0.41 ft

Critical Depth 0.52 ft

Channel Slope 7.00 %

Critical Slope 0.02682 ft/ft

Worksheet for SECTION 6

11/25/2020 01:12:24 PM

Bentley Systems, Inc. Bentley 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 7.00 %

Normal Depth 0.41 ft

Discharge 55.00 ft³/s

Cross Section Image

Cross Section for SECTION 6

11/25/2020 01:12:33 PM

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

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



V= Velocity (fps) 5.6
Sg= Specific Gravity of Rock (typ=2.5) 2.5
s= Longitudinal Channel Slope (ft/ft) 0.070

d50=((vel*S0.17)/(3*(Sg-1)))2

d50= 8 inches
thickness= 15 inches

d50= Riprap size (in) 8
Sg= Specific Gravity of Rock (typ=2.5) 2.5
s= Longitudinal Channel Slope (ft/ft) 0.070

Vel=3*(d50
0.5)*(Sg-1)/(S0.17)

5.77 fps

Known:

Solve For:

Max Allowable Velocity=

Channel Protection Sizing Using Equation 718

Known:

Solve For:

Channel Protection Sizing Using Equation 718



2.5'x2.5=6.25'

30" RCP EXTENDING FROM DESERT FOOTHILLS



Project Name:
By:

Date:

Known:

Q= Flow (cfs) 55
W= Width of Grate (ft) 4.0
L= Length of Grate (ft) 12.0
D= Diameter of Circle (in)
Cf= Clogging Factor (%) 50

Weir Conditions:

Hw=(Q/(Cw*P))2/3

Cw= Weir Coefficient 3.0
P= Perimeter of grate (ft) 32.0
Pc= Perimeter (w/clogging) (ft) 16.0
Hw= Headwater depth (ft) 1.10

Orifice Conditions:

Hw=(Q/(Co*Ac))2/2*g

Co= Orifice Coefficient 0.65

Ag= Grate Area (ft2) 48.0
Gf= Grate Opening Factor 0.80

Ac= Grate Open Area (w/ clogging) (ft2) 19.2
Hw= Headwater depth (ft) 0.30

Worst Case Scenario Occurs Under Weir Conditions

1.1

EXISTING 4'X12' NDOT TYPE 2

Drop Inlet Sizing Calculation

Headwater Depth (ft) =

SUMMERLIN VILLAGE 22 PARCEL GH MASS GRADING

NB
11/17/2020

Grate Inlet Headwater Depth
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PROJECT SITE



PROJECT SITE









PARCELS G & H CONSIST OF SOIL TYPE 155





REFERENCED ULTIMATE CONDITION HYDROLOGY



























































PROJECT SITE

G&H COMBINED
ULTIMATE FLOW
RATE OF 63 CFS

PARCELS G AND H REVISED
TO DRAIN TO STUB IN
DESERT FOOTHILLS PER
DESERT FOOTHILLS STUDY



REVISED PER DESERT FOOTHILLS
STUDY TO DRAIN TO STUB IN
DESERT FOOTHILLS INSTEAD OF
STUBS FROM KESTREL AVE.
DIVERSION NOT PROPOSED WITH
THIS STUDY.



STUDY THAT DIVERTED FLOW FROM PARCEL G THROUGH H 
WITH BOTH PARCELS DRAINING TO THE STUB IN DESERT FOOTHILLS
AND PROVIDED THE ANALYSIS.







REGIONAL FLOOD
CONTROL DISTRICT

Steven C. Parrish, P.E.
General Manager/Chief

Engineer

BOARD OF DIRECTORS

Lawrence L. Brown, III
Chair

Clark County

Mayor Debra March
Vice-Chair

City of Henderson

George Gault
City of Mesquite

James B. Gibson

Clark County

Mayor Carolyn Goodman
City of Las Vegas

Stavros Anthony
City of Las Vegas

Isaac Barron

City of North Las Vegas

Mayor Kiernan M'Manus
City of Boulder City

March 23, 2020

Mr. Oh Sang Kwon, P.E.
City of Las Vegas Department of Public Works
333 North Rancho Drive

Las Vegas, NV 89106

DISTRICT CONCURRENCE: SUMMERLIN WEST V22 - DESERT FOOTHILLS

DRIVE STREET IMPROVEMENTS FROM LAKE

MEAD BOULEVARD TO FLEET WING AVENUE

(STREET G)

(DS5170C) (RFCD No. 20-12455)

Dear Mr. Kwon:

Clark County Regional Flood Control District (District) reviewed Technical Drainage Study dated
August 5, 2019, Addendum No. 1 dated October 16, 2019, and Supplement No. 1 dated November 14,
2019 for above-mentioned project as submitted by ATKINS. In addition. District is in receipt of the
Conditional Letter of Acceptance from City of Las Vegas Department of Public Works dated
December 2, 2019.

District concurs with acceptance of this Technical Drainage Study by City of Las Vegas Department
of Public Works.

District's review of this project was limited to issues of Regional Flood Control Significance as
defined in Uniform Regulations for the Control ofDrainage.

Please be aware that as additional information becomes available and/or restudies of Flood Insurance

Studies are performed, information submitted by ATKINS may be superseded. Compliance with
regulatory elements and design standards specified in Uniform Regulations for the Control of
Drainage does not imply a guarantee that properties will be free from flooding or flood damage. The
District, its officials, or employees assume no liability for information, data, or conclusions presented
by consulting engineers. We, therefore, make no warranties, either expressed or implied, in
conducting this review.

STEVEN C. PARRISH, P.E.

General Manager/Chief Engineer

BY:

Seniori^iyn Engineer

CCW:jb

c: Molly Anderson, P.E., Atkins

P:\Letters and MemosVLocal Drainage\Land Development & Drainage\2020\L-20-12455.doc

600 S. Grand Central Parkway, Suite 300 • Las Vegas, Nevada 89106-4511
(702) 685-0000 • FAX: (702) 685-0001
Website: http://www.reaionalflood.era



REFERENCED DESERT FOOTHILLS BASIN



REFERENCED DESERT FOOTHILLS BASIN









ADJACENT SECTION IN DESERT FOOTHILLS







EXISTING ONSITE INLET

SIZED TO COLLECT
ULTIMATE
CONDITION
RUNOFF



ULTIMATE CONDITION WSPG MODEL FOR
STORM DRAIN IN DESERT FOOTHILLS

MAINLINE
JUNCTION
WHERE FLOW
FROM PROJECT
SITE ENTERS
SYSTEM







MAINLINE
JUNCTION
WHERE FLOW
FROM PROJECT
SITE ENTERS
SYSTEM











ULTIMATE CONDITION WSPG MODEL FOR
STUB

DESIGN FLOW
RATE GREATER
THAN PROPOSED





STUB TO PROJECT SITE



STUB TO PROJECT SITE

FLOW ADJACENT
TO SITE IN DESERT
FOOTHILLS





STUB TO PROJECT SITE





REVISED TO 63 CFS









KETTLE RIDGE BASIN



KETTLE RIDGE BASIN













ADJACENT SECTION IN KETTLE RIDGE







REFERENCED
KETTLE RIDGE BASIN

PROJECT SITE



PROJECT SITE

INLET INTERCEPTS
PRACTICALLY ALL
FLOW THAT WOULD
TURN DOWN
CLOWDER PASSINLET INTERCEPTS

PRACTICALLY ALL
FLOW THAT WOULD
TURN DOWN
KESTREL CREEK









TEXT EXCERPT STATING NO FLOW UPSTREAM WILL ENTER CLOWDER PASS



REFERENCED CLOWDER PASS BASINS



REFERENCED CLOWDER PASS BASINS









ADJACENT SECTION IN CLOWDER PASS WAY







REFERENCED BASINS

PROJECT SITE



REFERENCED FLOW RATES IN
CLOWDER PASS WAY

PROJECT SITE









REFERENCED KESTREL RIDGE BASINS











ADJACENT SECTION IN KESTREL CREEK







REFERENCED
KEESTREL BASINS

REFERENCED EXISTING CONDITION. 
NOTE THAT CLOWDER PASS IS ALSO
CONSIDERED AS CONSTRUCTED IN THE
EXISTING CONDITION.

PROJECT SITE



REFERENCED ADJACENT FLOW RATES

PROJECT SITE
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FIGURE 1

764-A174-001NOV 2020

LOCATION MAP

Project Site

Legend

Project Site

Legend

SUMMERLIN VILLAGE 22 PARCEL GH MASS GRADING
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FEMA FLOOD ZONE

Zone Shaded X

Zone A

Zone AE

Zone AO

LEGEND

Project Site

FEMA FLOOD ZONE

Zone Shaded X

Zone A

Zone AE

Zone AO

LEGEND

THE PROJECT SITE LIES WITHIN ZONE X. 
ZONE X IS CLASSIFIED AS BEING OUTSIDE THE 0.2%
ANNUAL CHANCE FLOODPLAIN.

ZONE X
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Project Site

Planned Land Use

Undeveloped Land, Opendesert

Parks, Golf Courses

Rural, 0.5-1 units per acre (uses1 unit/acre)

Low-Density Residential, 1-2units per acre (uses 2 units/acre)

Medium-Density Residential, 2-4 units per acre (uses 3 units/acre)

High-Density Residential, 4-8units per acre (uses 6 units/acre)

Public Facility and Residential,8-12 units/acre

Very High-Density Residential,12 units/acre or more

Commercial, Retail, Casino,High Rise Condominiums

Light Industrial

Heavy Industrial

Schools

Lakes

LEGEND

Project Site

Planned Land Use

Undeveloped Land, Opendesert

Parks, Golf Courses

Rural, 0.5-1 units per acre (uses1 unit/acre)

Low-Density Residential, 1-2units per acre (uses 2 units/acre)

Medium-Density Residential, 2-4 units per acre (uses 3 units/acre)

High-Density Residential, 4-8units per acre (uses 6 units/acre)

Public Facility and Residential,8-12 units/acre

Very High-Density Residential,12 units/acre or more

Commercial, Retail, Casino,High Rise Condominiums

Light Industrial

Heavy Industrial

Schools

Lakes

LEGEND



F:
\P

ro
je

ct
s\

70
0\

76
4-

A
17

4-
00

1\
D

iv
is

io
n\

Fc
tl\

Fi
gu

re
s\

G
IS

\M
ap

s\
19

11
-U

pf
ro

nt
_E

xh
ib

its
.q

gz

SHEET 1 OF 1

FIGURE 4

76
4-

A
17

4-
00

1

N
B

N
O

V
 2

02
0

20
18

 C
C

R
F

C
D

 F
A

C
IL

IT
IE

S
 M

A
P

S
U

M
M

E
R

LI
N

 V
IL

LA
G

E
 2

2 
PA

R
C

E
L 

G
H

 M
A

S
S

 G
R

A
D

IN
G

P
U

LT
E

 H
O

M
E

S

Project Site

CCRFCD Facilities

Existing Facilities

Category A Proposed Facilities

Category B Proposed Facilities

Existing Basin

Category A Proposed Basins

Category B Proposed Basins

LEGEND

Project Site

CCRFCD Facilities

Existing Facilities

Category A Proposed Facilities

Category B Proposed Facilities

Existing Basin

Category A Proposed Basins

Category B Proposed Basins

LEGEND

MPU ID DESCRIPTION TRIB A DESIGN Q STATUS

APDF0128 5' X 4' RCB 0.37 509 PRO

APDF0127 6' X 6' RCB 0.69 853 PRO

GOB30000 66" RCP 0.18 341 COM

APBE0249 6' X 5' RCB 0.31 606 PRO

GOBE0096 CONC CHNL 20'W 9'D 2:1 SS 0.49 782 COM

GOBE0127 CONC CHNL 20'W 6'D 2:1 SS 0.49 782 COM

GOBE0088 2: 10' X 9' RCBC @ LAKE MEAD 0.49 782 COM

APBE0154 8' X 6' RCB 0.41 781 PRO

APDF0073 6' X 4' RCB 1.52 486 PRO

GOBE0058 CONC CHNL 15'W 7.5'D 0:1 SS 0.67 1044 COM

GOBE0065 CONC CHNL 17'W 7.5'D 0:1 SS 0.67 1044 COM

APDF0026 8' X 6' RCB 1.8 968 PRO

GOL30290 NATURAL WASH 363'W 1.59 1410 COM

GOBE0108 CONC CHNL 20'W 6'D 2:1 SS 0.49 782 COM

GOL30197 14' X 14' RCB 4.31 3615 COM

APDF0123 42" RCP 1.29 141 PRO

GOL30289 CONC CHNL 50'W 3.5'D 2:1 SS 2.44 2281 PRO

GOL30188 CONC CHNL 20'W 8'D 0:1 SS 4.31 3615 COM

APBE0122 CONC CHNL 10'W 4'D 2:1 SS 0.59 1048 COM

GOBE0139 CONC CHNL 10'W 5.5'D 2:1 SS 0.49 782 COM

GOL30214 Dual 10' X 14' RCB 4.31 3615 COM

GOL30216 CONC CHNL 50'W 4'D 2:1 SS 4.02 3524 PRO

MPU ID DESCRIPTION TRIB A DESIGN Q STATUS

APDF0125 130 AC-FT GRAND PARK DETENTION BASIN 1.29 1543 PRO
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