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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL 

DRAINAGE STUDY INFORMATION FORM 

Name of Development:  Date:  

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

    East/West:  

 b) Section:  Township:  Range:  

 c) APN:  

   

Name of Owner:  

Telephone No.:  Fax No.:  E-mail Address:  

Address:  

          

Contact Person – Name:  Telephone No.:  

*E-mail Address:  Fax No.:  

 Firm:   

 Address:   

          
Type of Land Development/Land Disturbance Process: 

 Rezoning  Subdivison Map  Clearing and grading Only 

 Parcel Map  Planned Unit Development  Other (Please specify below) 

 Large Parcel Map  Building Permit   

1. Total Owned Land Area: At Site:  Being Developed/Disturbed:  

2. Is a portion or all of the subject property located in a 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.):  

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

6. Has the site drainage been evaluated in the past?  Yes**  No If yes, please identify documentation:  

 
 

 
 

 
 

7. If known, please briefly identify the proposed discharge point(s) of runoff from the site:  

  

8. Briefly describe your proposed schedule for the subject project:  

 
 

  

          

  

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. 

       

  *Newly Required Field 

**Review and concurrence of the Clark County Regional Flood Control District is required 
   Revision Date 

     

     

Engineer’s Seal  Local Entity File No.    

REFERENCE: STANDARD FORM 1 

Updated 05/01/2008 

SOAmadi
Stamp
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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) 

http://www.lasvegasnevada.gov/�
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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. 

http://www.lasvegasnevada.gov/�
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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/�
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL 

 

DRAINAGE SUBMITTAL CHECKLIST 
 
Project Name: Map ID: 
 
Firm Name: Engineer: 
 
Address: 
 
City:   State:   Zip:   
 
Phone Number: Fax Number: 
 
Property Owner: 
 
Address:  
 
City:   State:   Zip:   
 
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 
                    Design Manual Standard Form 1 with the engineer's seal and signature. 
 
                    Design Manual Standard Form 4. 
 
                    2 copies of the 24” x 36” Drainage Plan. 
 
                    A notarized letter from the adjacent property owner(s) allowing off-site grading or discharge. 
 
II.  MAPS AND EXHIBITS 

  Yes No 

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

II.  MAPS AND EXHIBITS (Continued) 
 
  Yes No 
 
                    Off-site drainage basin maps for existing, interim and future conditions showing the existing   
 topography, basin boundaries, concentration points, and flows in cfs. 
 
                    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. 
 
                    Vicinity Map with local and major cross streets identified and a north arrow. 
 

III.  DRAINAGE PLAN 

  Yes No 

                    Sheet size:  24” x 36” sealed by a registered engineer in the State of Nevada.  
 
                    Minimum scale:  1” = 60’. 
 
                    Project name. 
 
                    Vicinity Map with local and major cross streets. 
 
                    Revision box. 
 
                    North arrow and bar scale. 
 
                    Engineer’s/consultant’s address and phone number. 
 
                    Elevation datum and benchmark. 
 
                    Legend for symbols and abbreviations. 
 
                    Cut/fill scarps, where applicable. 
 
                    Street names, grades, widths. 
 
                    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. 
 
                    Existing contours encompassing the site and 100 feet beyond with spot elevations for  
 important locations, where appropriate. 
 
                    Minimum finish floor elevations with top-of-curb elevations at upstream end of lot. 
 
                    Proposed typical street sections. 

  

 
REFERENCE: STANDARD FORM 2 
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DRAINAGE SUBMITTAL CHECKLIST 
 
III.  DRAINAGE PLAN (Continued) 

  Yes No 
 
                    Streets with off-set crowns. 
 
                  Proposed contours or spot elevations in sufficient detail to exhibit intended drainage patterns 
 and slopes. 
 
                    Property lines. 
 
                   Right-of-way lines and widths, existing and proposed. 
 
                   Existing improvements and their elevations. 
 
                    Delineation of proposed on-site drainage basins indicating area and 10-year and 100-year    
  storm peak flows at basin concentration points. 
 
                    Concentration points and drainage flow direction with Q100 and V100 and D100 in streets. 
 
                    Cumulative flows, velocity, and direction of flow at upstream and downstream ends of site for 
  the 10-year and 100-year flows. 
 
                   Location and cross-section of street capacity calculations. 
 
                  Cross-sectional detail for channels, including cutoff wall locations. 
 
                  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. 
 
                   Existing and proposed drainage easements and widths shown with sufficient detail. A cross  
  sectional detail must be provided that shows appropriate lining and reinforcement. 
 
                    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. 
 
                    Location and detail of flood walls illustrating depth of flow, proposed grouting height, etc. 
 
 
                    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. 
 
                   Building and/or lot numbers. 
 
                    Alignment of all existing, proposed, or future Regional Facilities adjacent to the site. 
 
                    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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DRAINAGE SUBMITTAL CHECKLIST 
 
III.  DRAINAGE PLAN (Continued) 

  Yes No 
 
                    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. 
 
                    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.  
 
                    Street slopes for perimeter and interior streets.  The minimum slope is 0.4 percent.  
 
                    Location and detail of best management practice (BMP) for parking lots and low impact  
  development (LID) (if required).  
 

IV.  HYDROLOGIC ANALYSIS 

  Yes No 
 
                    Appropriate soil information and Soils Map for existing and future conditions with subbasins 
  and property delineated. 
 
                   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. 
 
                    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. 
 
                   Use of correct precipitation values in and around the McCarran Airport rainfall area. 
 
                   A discussion in the text of the hydrologic analysis justifying subbasin boundaries and cutoffs, 
  supporting assumptions, and calculations. 
 
                   A summary table of stormwater flows showing basin area, Q10 and Q100 for both individual  
  basins and combined basin flows, where applicable. 
 
                  Copies of supporting technical information referenced from a previously approved study and 
  a statement accepting these results. 
 
                   On-site facilities must perpetuate flows through or around the site without significantly  
  impacting adjacent property owners in accordance with current Nevada Drainage Law. 
 
                   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 
 
                    Flow split calculations and supporting documentation or reference for the method of flow split 
  calculations used. 
 
                   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. 
 
                   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. 
 
                   Appropriate hydraulic calculations for block wall openings assuming a 50 percent vertical 
  clogging factor.  (Assume the lower half of the opening is plugged.) 
 
                   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. 
 
                  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. 
 
                  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. 

 
                   Provide a 50 percent clogging factor in the capacity calculation for drop inlets. 
 
                   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. 
 
                   The mitigation of nuisance water, both during construction and in the fully developed 
 condition, must be addressed. 
 
                   Provide BMP type, size and supporting calculations for parking lots and LIDs (if required). 
 
 

 
REFERENCE: STANDARD FORM 2 
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1.0 Introduction 
1.1 Project Overview 
Richmond American Homes is proposing a residential development on approximately 5.95 acres, 
located north of the undeveloped roadway, Kindle Corner Avenue, and east of undeveloped 
roadway, Desert Foothills Drive, within the Summerlin Village 21 Master Planned Community in 
the City of Las Vegas, Nevada.  The project site is identified on the included improvement plans 
as Moro Pointe also known as Summerlin Village 21 Parcels N & O (hereinafter referred to as the 
project site).  The proposed improvements include single-family lots as well as interior and 
perimeter roadways, utilities, and drainage facilities. Please note that the project site will be 
constructed in a single phase.  
 
1.2 Study Purpose 
The purpose of this study is to provide detailed hydrologic and hydraulic analysis for the project 
site to protect the property from onsite and offsite runoff in accordance with local stormwater 
management criteria.  The study addresses offsite drainage impacts to the project site, establishes 
onsite drainage patterns, and accommodates the allowable discharge restrictions at appropriate 
downstream locations.  The study also assesses the required drainage infrastructure and 
establishes finished floor elevations of the proposed lots. 
 
1.3 Site Description  
The project site consists of APNs 137-23-410-003 and 137-26-112-004 within Township 20 South, 

Range 59 East, and Sections 23 & 26.  The project site is bound by Desert Foothills Drive and an 

undeveloped parcel for the future park to the west, Kindle Corner Avenue to the south and 

undeveloped property to the north and east. The location of the project site, relative to the 

surrounding streets, is identified on the Location Map (Exhibit A), included in Appendix A for 

reference.   

The current condition of the project site is undeveloped desert terrain with sparse desert shrub, 

generally draining in an easterly direction.  The project site proposes 64 attached single-family 

residential lots with a typical lot size of 2,500 square feet.  The tentative map has been approved 

and the conditions of approval are included in Appendix G for reference. 

The project site is within the Summerlin Village 21 Master Plan area and was most recently 

addressed in the Update #1 to the Flood Control Master Plan Update – Summerlin West Planning 

Area. This master study established overall drainage patterns and drainage infrastructure 

required for the Village 21 area.  It is assumed that the future perimeter streets around the project 

site will be in place with their associated storm drain facilities per the Master Study and follow-

up infrastructure studies in all of the developed conditions for this study. 

1.4 FEMA Flood Zone Designation 
The project site is located on Flood Insurance Rate Map (FIRM) Panel 32003C2150E, dated 

September 27, 2002 and revised to reflect a Letter of Map Revision (LOMR) dated February 05, 

2018.  The project site is located within FEMA designated unshaded Zone X. Zone X (unshaded) 

is described by FEMA as an area determined to be outside the 0.2% annual chance floodplain.  

Exhibit B identifying the project site on the FIRM Panel has been included in Appendix A for 

reference. 
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1.5 CCRFCD Facility Information 
The project site has been identified on the current 2018 CCRFCD MPU Figure F-22, which is 

included as Exhibit C1 in Appendix A for reference.  Per the 2018 CCRFCD MPU (Reference 1), 

the Angel Park- Desert Foothills Branch (APDF) is the closest regional facility adjacent to the site.  

This facility is located west of the project site in Foothills Drive and is identified as a Category B 

Proposed Facility.  The facility is adjacent to the project site with no direct impact from the project 

site but provides flood protection to the site.  Refer to Exhibit C2 for the facility inventory 

summary table. 

1.6 CCRFCD Watershed Information 
Figure W-4, from the 2018 Las Vegas Valley Flood Control Master Plan Update (MPU, Reference 

1), shows that the project site lies within the MPU subbasin SWFH-13.  This subbasin appears to 

drain south into subbasin SWFH-14.  Exhibit C3 identifying the project site on the MPU figure 

has been included in Appendix A for reference.   

1.7 Referenced Documents 
This document was prepared in coordination with various relevant documents, studies and 
improvement plans previously reviewed and approved by the governing agency. All referenced 
studies and improvement plans have been reviewed and determined acceptable for reference. The 
following drainage studies and improvement plans were utilized as reference in the preparation 
of this study. These approved studies have been reviewed and are considered acceptable for 
referencing with exceptions noted in this report.  
 

• Technical Drainage Study Update #1 for the Flood Control Master Plan Update – 
Summerlin West Planning Area (hereinafter referred to as the Master Study, DS 4926), 
prepared by VTN Nevada.  The Master Study has been utilized to establish the flow rate 
generated by the developed site as well as the flows conveyed within the adjacent 
perimeter street.  Relevant reference material from the Master Study has been included in 
Appendix E.  
 

• Technical Drainage Study for Summerlin Village 21 – Street C Improvements (Carriage 
Hill Drive to Desert Foothill Drive) (hereinafter referred to as the Red Pass Study, 
DS5093), prepared by VTN Nevada.  The Red Pass Study addressed the street and utilities 
in the street adjacent to the project site. The study also addressed and assessed the project 
site as it impacts the street and provided street sections for finished floor analyses.  

 

• Technical Drainage Study for Summerlin Village 21 – Clowder Spring Way (Street D) 
(hereinafter referred to as the Clowder Springs Study, DS5110), prepared by VTN Nevada. 
The Clowder Springs Study addressed the street and utilities in the street adjacent to the 
site including a 24” RCP storm drain stub for the project site to tie into. The study 
addressed a portion of the project site as it is intended to contribute to the street and storm 
drain as well as provided street sections for finished floor analyses. 
 

2 Methodology 
2.1 Compliance 
The methodologies utilized in the preparation of this study are in compliance with the Clark 

County Regional Flood Control District’s Hydrologic Criteria and Drainage Design Manual 

(hereinafter referred to as the CCRFCD Manual, adopted in 1999, Reference 2). 
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2.2 Hydrologic Modeling 
No hydrologic basins are being analyzed with this study.  The site is within a master plan area 

where the developed condition drainage patterns, discharge points and allowable peak flow rates 

have been determined by the Master Study.  The proposed land use is the same as master planned 

and analyzed by the Master Study.  Therefore, a revised analysis is not necessary and have not 

been provided.  The developed condition hydrologic analysis for the site and the tributary areas 

have been referenced from the Master Study.  The referenced developed condition hydrologic 

computations have been included in Appendix E. 

2.3 Hydraulic Modeling 
Street Flow: Street flows have been analyzed utilizing FlowMaster Connect Edition Update 3.  

In accordance with Section 304.4 of the CCRFCD Manual, the depth times velocity factor (D x V) 

for street flow for the minor 10-year storm event must be less than or equal to 6, with a maximum 

depth of 1-ft.  The depth times velocity factor (D x V) for street flow for the major 100-year storm 

event must be less than or equal to 8, with a maximum depth of 2-ft.   

Specific to streets with rights-of-way width that are 80-ft wide or greater, they are required to 

meet the 10-year dry lane criteria.  A 12-ft wide dry lane (excluding center turning lane) must be 

provided in each direction of traffic during the 10-year storm event.  Additionally, the 10-year 

depth of flow at intersections with other streets with 80-ft and or greater right-of-way width must 

be limited to curb height.   

When transverse flow crosses a roadway (not as a result of a culvert) during the 100-year event, 

the depth of flow and D x V shall not exceed 1-ft and 8, respectively.  

Cul-de-sacs within the City of Las Vegas requires a minimum slope of 1%. 

Drop Inlets:  Drop inlets have been assessed using an in-house computation spreadsheet which 

utilizes equations outlined in Section 805 of the CCRFCD Manual, which includes a 50% clogging 

factor in determining sizes.  

Storm Drains:  The hydraulic analysis for the proposed storm drain has been performed 

utilizing the Water Surface and Pressure Gradient (WSPG) Hydraulic Analysis System software 

by the Los Angeles County Department of Public Works.  As outlined in the Section 800 of the 

CCRFCD Manual, storm drain facilities are designed to maintain its hydraulic gradient line (HGL) 

a minimum of 1-ft below above finished grade and rim elevations and limit the flow velocities in 

the facility to less than 25 ft/s. 

At locations where proposed storm drain temporarily daylights onto surface terrain, outlet 

projection is assessed, and outlet protection measures are proposed. 

3 Existing Drainage Condition 
3.1 Definition of Existing Condition 
The existing drainage condition of the project site has been addressed by the Master Study and 

will not be revisited by this study.  Note that the Master Study has set the developed condition 

drainage patterns and allowable flow rates for the entire master plan area; therefore, a site-

specific existing condition hydrologic analysis is not necessary and has not been provided. 
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4 Proposed Drainage Condition 
4.1 Definition of Proposed Condition 
The proposed condition considers that the site and the entire Summerlin Village 21 including the 

roadway and drainage infrastructures are fully installed and operational. The project site also 

graded the park at the northwest corner of the project site to convey flows north to Red Pass Drive. 

Therefore, no offsite flows will directly impact or convey thru the site.  

4.2 Discussion of Proposed Condition 
The proposed condition hydrologic analysis of the site has been referenced from the Master Study.  

The site was analyzed as drainage basins N & O and is planned to surface flow east and be collected 

by proposed drop inlets and grate inlets. Captured flows are routed to an existing storm drain 

system in Clowder Springs Way.  The onsite basins have been prorated into several sub-basins for 

the purpose of street flows, inlet computations, and finished floor evaluations.  

Parcel NP-2, the park parcel northwest of the project site, has been graded by the project site’s 

proposed condition development to convey runoff north onto Red Pass Drive, away from the 

project site. Note that this condition is considered temporary. When the park is developed, it is 

anticipated that the park flow will be collected and conveyed into the stub provided by the 

Summerlin Village 21 Infrastructure. This is considered acceptable since in the existing condition, 

flows are anticipated to drain into streets before their full build-out. Though flow from the park is 

not anticipated to impact the project site, a street section analysis has been provided to ensure 

that finished floors have been protected from any additional flow that may impact the site from 

the park.  

Refer to Exhibit D provided in Appendix A for the Proposed Condition Drainage Map depicting 

the prorated onsite sub-basins and a summary table of the street flow calculations. 

4.3 Summary of Proposed Condition Flows 
A summary of existing condition flow rates, as determined by the reference material, are 

presented in a summary table on Exhibit D in Appendix A.  Refer to Appendix B for the proposed 

condition HEC-1 model. Relevant hydrologic data for the referenced basins are provided in the 

appendix of the appropriate reference study. 

5 Street Improvements 
A summary table of the street flow hydraulic computations for the perimeter and interior 

roadways has been provided on Exhibit D, in Appendix A. Hydraulic calculations for the perimeter 

and interior roadways are provided in Appendix B. All sections have been analyzed and 

determined to meet the 100-year and 10-year criteria stated in Section 2.3.  

Interior Section(s): Interior sections were created with both minimum and maximum applicable 

slopes for a conservative estimate of flow depth at a given section if applicable. Note that though 

the proposed condition analysis assumes that the NP-2 park parcel is assumed to be developed 

prior to the development of the project site, a conservative street section has been provided 

specifically for section N1. The conservative section assumes the flow of the park impacts the 

project site and utilizes the shallowest slope to give the most conservative flow depth. The section 

was utilized for finished floor analyses to demonstrate that flow impacting the project site via the 

NP-2 park site would not negatively impact the finished floors of the project site.   
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Perimeter Section(s): The surface flows in the adjacent perimeter streets have been referenced 

from the Master Study and utilized for the supporting street hydraulic computations.  Note that 

the Master Study has planned stubs for all parcel to discharge directly into the mainline storm 

drain facilities.  Therefore, the surface flows in the perimeter streets only comprise of the runoff 

generated by the respective rights-of-way. Street sections have been referenced from both the Red 

Pass Study and the Clowder Springs Study. For conservative estimates of flow depths in either 

roadway for the applicable finished floor analyses.  

6 Drainage Facilities 
Two sump curb inlets, two grate inlets, and one continuous curb inlet has been proposed as part 

of the project site design. The two sump inlets are provided on Bear Hills Drive south of the entry 

of the project site. The two grate inlets have been provided in the two large, landscaped areas to 

prevent nuisance flows from overtopping curbs. The one continuous curb inlet has been provided 

along the lower side of the superelevated entryway street to capture runoff before entering into 

Clowder Springs Way. A curb cut has been proposed within the entryway median to allow flows 

to cross to the lower side of the street.  

 

Though curb inlet computations have been provided for the project site, grate inlet computations 

have not been provided; this is due to the small amounts of flow impacting both grate inlets. Since 

less than one cfs is anticipated to impact either grate inlet, a 2’x2’ grate inlet is considered 

acceptable to collect the nuisance flows generated by the landscaped areas. Note that an 

emergency overflow computation has been provided to illustrate and emergency event in which 

the two sump curb inlets, DI#3 and DI#2 have become clogged. In the event sump grate inlets 

DI#1A, and DI#2A have become clogged, no finished floors are anticipated to be impacted since 

both routes of overflow are into the entryway street.  

A WSPGW model has been provided to analyze the mainline storm drain (MAINNO). The 

mainline storm drain begins in Bear Hills Street at DI#3, continues through DI#2 in Bear Hills 

Street and junctions with DI#2A. The mainline then turns east onto the entryway road, Bobcat 

Point Avenue, collects flow from DI#1 and DI#1A and connects to the provided stub from the 

Clowder Springs Study. The resulting HGL from the WSPGW model meets the storm drain design 

criteria stipulated in the CCRFCD Manual and the velocities of the storm drain are below 25 fps. 

With the exception of flow through DI#2, velocities are above 3 fps.  

Storm drain laterals for DI#1, DI#1A, and DI#2a are analyzed with the Standard Form 6 lateral 

loss computation.  The lateral computations indicate that the storm drain design criteria 

stipulated in the CCRFCD Manual are satisfied.  Refer to Appendix B for the mainline storm drain 

and lateral computations.  A summary table of the recommended facilities have been provided on 

the Proposed Condition Drainage Map (Exhibit D) included in Appendix A.   

A ditch computation has been provided to analyze the flows impacting the project site’s western 

wall. The computation illustrates that the flow is contained when utilizing the most conservative 

side slopes. Three courses of solid grouting have also been provided for the western wall to protect 

finished floors from twice the depth of flow. The location and summary of the proposed park ditch 

section (Section PD) has been provided on the Proposed Condition Drainage Map (Exhibit D) 

included in Appendix A. 
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7 Finished Floor Elevations 
Finished floor elevations for the proposed lots per the City of Las Vegas criteria are determined to 

be a vertical distance above the gutter flow line of twice the depth of flow in the street on the high 

side of the lot, and 6-inches above the top of curb at the high side of the lot, whichever is higher.   

Several finished floors along Red Pass Drive, Desert Foothills Drive, and Kindle Corner Avenue 

are below the adjacent street. Solid grouting has been proposed for the walls adjacent to these 

streets where applicable, but sidewalk access has been provided for lots adjacent to Red Pass Drive 

and Kindle Corner Avenue. Though solid grouting has been provided, it is not needed to protect 

the homes. Flow depths in either Red Pass Drive or Kindle Corner Avenue are less than 0.34-ft 

and therefore twice the depth of flow will be contained by the large landscape easement containing 

the sidewalk.   

Three courses of solid grouting have also been provided for walls adjacent to the northwestern 

park. Though flow is only concentrated for the short span of the proposed ditch, proposed finished 

floors are below the future park grades.  

A spreadsheet showing the finished floor analysis and the supplemental assessments have been 

included in Appendix C. Where necessary for flood protection, solid grouting of walls have been 

proposed.  

8 Conclusions & Recommendations 
1. This project site is in compliance with the applicable drainage laws as recognized by the 

state of Nevada and with the CCRFCD Manual.  
 

2. The project site is not located within a FEMA designated Special Flood Hazard Area 
(SFHA).  The project site and the proposed improvements are located within a FEMA 
Flood Zone “X” (unshaded).  Therefore, FEMA notification will not be required.  

 
3. The project site is adjacent to an existing/planned CCRFCD regional facility. Therefore, 

concurrence from CCRFCD is anticipated.  

4. The perimeter and interior roadways have been designed to meet all the CCRFCD 
Manual criteria as discussed in Section 2.3  
 

5. Finished floor elevations for the proposed lots are determined to be a vertical distance 

above the gutter flow line of twice the depth of flow in the street on the high side of the 

lot, and 6-inches above the top of curb at the high side of the lot, whichever is higher.   

6. The improvement plans for this project has been included in the last appendix of this 
study.  These improvement plans support the drainage patterns and conclusions detailed 
in this study. 

 
 
 



Technical Drainage Study | Moro Pointe    January 2021 

 

7 

9 References 
1. Las Vegas Valley Flood Control Master Plan Update. Atkins, 2018. 

 

2. Hydrologic Criteria and Drainage Design Manual. Clark County Regional Flood Control 

District, 1999. 

 

3. Soil Survey of Las Vegas Valley Area, Nevada. U.S. Department of Agriculture, Soil 

Conservation Service, July 2018. 

 

4. Drainage Study for Summerlin West Planning Area Master Plan Update, VTN Nevada, 

April 2019. 

 

5. Technical Drainage Study for Summerlin West Village 21 – Street C Improvements 

(Carriage Hill Drive to Desert Foothills Drive), April 2019. 

 

6. Technical Drainage Study for Summerlin West Village 21 –Clowder Springs Way (Street 

D), June 2019. 



                                                      APPENDIX A 

Drainage Exhibits



D
ES

ER
T 

FO
O

TH
IL

LS
 D

R
IV

E

SUMMERLIN PARKWAY

FAR HILLS AVENUE

D
ES

ER
T 

FO
O

TH
IL

LS
 D

R
IV

E

C
C

 2
15

SAGEBERRY DRIVE

PROJECT SITE

KINDLE CORNER AVENUE

Phone (702) 284-5300 5740 S. Arville Street

Fax (702) 284-5399 Suite 216

                 Las Vegas, NV 89118 EXHIBIT A

RAH2007.000

VICINITY MAP
MORO POINTE

RICHMOND AMERICAN HOMES, INC

AutoCAD SHX Text
PROJECT NO.

AutoCAD SHX Text
CHECKED:

AutoCAD SHX Text
DESIGNER:

AutoCAD SHX Text
DRAFTER:

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
j:\rah2007 v21 no\drainage\technical study\figures\rah2007 tds exhibits a-c.dwg 12/21/2020 5:21 PM Kevin Hurtado

AutoCAD SHX Text
KH

AutoCAD SHX Text
KH

AutoCAD SHX Text
SOA

AutoCAD SHX Text
DEC 2021

AutoCAD SHX Text
SHEET 1 OF 1

AutoCAD SHX Text
FEET

AutoCAD SHX Text
0

AutoCAD SHX Text
SCALE -

AutoCAD SHX Text
2000

AutoCAD SHX Text
4000

AutoCAD SHX Text
1"=2000'



PROJECT SITE

P
h

o
n

e
(
7
0
2
)
 
2
8
4
-
5
3
0
0

5
7
4
0
 
S
.
 
A

r
v
i
l
l
e
 
S
t
r
e
e
t

F
a
x

(
7
0
2
)
 
2
8
4
-
5
3
9
9

S
u

i
t
e
 
2
1
6

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

L
a
s
 
V

e
g

a
s
,
 
N

V
 
8
9
1
1
8

RAH2007.000

EXHIBIT B

FE
M

A 
FI

RM
 M

AP
 P

AN
EL

M
O

RO
 P

O
IN

TE

RI
CH

M
O

ND
 A

M
ER

IC
AN

 H
O

M
ES

, I
NC

FE
M

A 
FI

RM
 P

AN
EL

 M
AP

 2
12

5
FE

M
A 

FI
RM

 P
AN

EL
 M

AP
 2

15
0

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
DRAFTER:

AutoCAD SHX Text
DESIGNER:

AutoCAD SHX Text
CHECKED:

AutoCAD SHX Text
PROJECT NO.

AutoCAD SHX Text
NO.

AutoCAD SHX Text
DESCRIPTION

AutoCAD SHX Text
DATE

AutoCAD SHX Text
BY

AutoCAD SHX Text
APP.

AutoCAD SHX Text
APP.

AutoCAD SHX Text
DATE

AutoCAD SHX Text
j:\rah2007 v21 no\drainage\technical study\figures\rah2007 tds exhibits a-c.dwg 1/5/2021 3:33 PM Kevin Hurtado

AutoCAD SHX Text
KH

AutoCAD SHX Text
KH

AutoCAD SHX Text
SOA

AutoCAD SHX Text
DEC 2020

AutoCAD SHX Text
SHEET 1 OF 1

AutoCAD SHX Text
FEET

AutoCAD SHX Text
0

AutoCAD SHX Text
SCALE -

AutoCAD SHX Text
3000

AutoCAD SHX Text
6000

AutoCAD SHX Text
1"=3000'



PROJECT SITE

P
h

o
n

e
(
7
0
2
)
 
2
8
4
-
5
3
0
0

5
7
4
0
 
S
.
 
A

r
v
i
l
l
e
 
S
t
r
e
e
t

F
a
x

(
7
0
2
)
 
2
8
4
-
5
3
9
9

S
u

i
t
e
 
2
1
6

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

L
a
s
 
V

e
g

a
s
,
 
N

V
 
8
9
1
1
8

RAH2007.000

EXHIBIT C1

20
18

 M
PU

 C
CR

FC
D 

FA
CI

LI
TI

ES
 M

AP
M

O
RO

 P
O

IN
TE

RI
CH

M
O

ND
 A

M
ER

IC
AN

 H
O

M
ES

, I
NC

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
DRAFTER:

AutoCAD SHX Text
DESIGNER:

AutoCAD SHX Text
CHECKED:

AutoCAD SHX Text
PROJECT NO.

AutoCAD SHX Text
NO.

AutoCAD SHX Text
DESCRIPTION

AutoCAD SHX Text
DATE

AutoCAD SHX Text
BY

AutoCAD SHX Text
APP.

AutoCAD SHX Text
APP.

AutoCAD SHX Text
DATE

AutoCAD SHX Text
j:\rah2007 v21 no\drainage\technical study\figures\rah2007 tds exhibits a-c.dwg 12/21/2020 5:19 PM Kevin Hurtado

AutoCAD SHX Text
KH

AutoCAD SHX Text
KH

AutoCAD SHX Text
SOA

AutoCAD SHX Text
DEC 2021

AutoCAD SHX Text
SHEET 1 OF 1

AutoCAD SHX Text
FEET

AutoCAD SHX Text
0

AutoCAD SHX Text
SCALE -

AutoCAD SHX Text
2000

AutoCAD SHX Text
4000

AutoCAD SHX Text
1"=2000'



P
h

o
n

e
(
7
0
2
)
 
2
8
4
-
5
3
0
0

5
7
4
0
 
S
.
 
A

r
v
i
l
l
e
 
S
t
r
e
e
t

F
a
x

(
7
0
2
)
 
2
8
4
-
5
3
9
9

S
u

i
t
e
 
2
1
6

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

L
a
s
 
V

e
g

a
s
,
 
N

V
 
8
9
1
1
8

RAH2007.000

EXHIBIT C2

20
18

 C
CR

FC
D 

M
PU

 F
AC

IL
IT

IE
S 

TA
BL

E
M

O
RO

 P
O

IN
TE

RI
CH

M
O

ND
 A

M
ER

IC
AN

 H
O

M
ES

, I
NC

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
DRAFTER:

AutoCAD SHX Text
DESIGNER:

AutoCAD SHX Text
CHECKED:

AutoCAD SHX Text
PROJECT NO.

AutoCAD SHX Text
NO.

AutoCAD SHX Text
DESCRIPTION

AutoCAD SHX Text
DATE

AutoCAD SHX Text
BY

AutoCAD SHX Text
APP.

AutoCAD SHX Text
APP.

AutoCAD SHX Text
DATE

AutoCAD SHX Text
j:\rah2007 v21 no\drainage\technical study\figures\rah2007 tds exhibits a-c.dwg 12/21/2020 5:20 PM Kevin Hurtado

AutoCAD SHX Text
KH

AutoCAD SHX Text
KH

AutoCAD SHX Text
SOA

AutoCAD SHX Text
DEC 2021

AutoCAD SHX Text
SHEET 1 OF 1

SOAmadi
Rectangle



PROJECT SITE

P
h

o
n

e
(
7
0
2
)
 
2
8
4
-
5
3
0
0

5
7
4
0
 
S
.
 
A

r
v
i
l
l
e
 
S
t
r
e
e
t

F
a
x

(
7
0
2
)
 
2
8
4
-
5
3
9
9

S
u

i
t
e
 
2
1
6

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

L
a
s
 
V

e
g

a
s
,
 
N

V
 
8
9
1
1
8

RAH2007.000

EXHIBIT C3

20
18

 C
CR

FC
D 

M
PU

 W
AT

ER
SH

ED
 M

AP
M

O
RO

 P
O

IN
TE

RI
CH

M
O

ND
 A

M
ER

IC
AN

 H
O

M
ES

, I
NC

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
DRAFTER:

AutoCAD SHX Text
DESIGNER:

AutoCAD SHX Text
CHECKED:

AutoCAD SHX Text
PROJECT NO.

AutoCAD SHX Text
NO.

AutoCAD SHX Text
DESCRIPTION

AutoCAD SHX Text
DATE

AutoCAD SHX Text
BY

AutoCAD SHX Text
APP.

AutoCAD SHX Text
APP.

AutoCAD SHX Text
DATE

AutoCAD SHX Text
j:\rah2007 v21 no\drainage\technical study\figures\rah2007 tds exhibits a-c.dwg 12/21/2020 5:22 PM Kevin Hurtado

AutoCAD SHX Text
KH

AutoCAD SHX Text
KH

AutoCAD SHX Text
SOA

AutoCAD SHX Text
DEC 2021

AutoCAD SHX Text
SHEET 1 OF 1

AutoCAD SHX Text
FEET

AutoCAD SHX Text
0

AutoCAD SHX Text
SCALE -

AutoCAD SHX Text
2000

AutoCAD SHX Text
4000

AutoCAD SHX Text
1"=2000'



BEARPAW MEADOW AVE

HAMILTON LAKE AVE

EMERALD LAKE AVE

BE
AR

 H
ILL

 S
T

BOBCAT POINT AVE

N1

N2

O3

O1

a

a

b

c

c

RP2

RP1

O2

O2

d

RED PASS DRIVE

P3

P2

DI#2A P2A
DI#2

DI#3

DI#1 P1

DI#1A P1A

EX1

b

1**

2**

RP***

EO1

DHD

N*

O*

ST3*

STD*

STB*

DES2*

NP-2*

CL
OW

DE
R 

SP
RI

NG
S 

W
AY

KCA

47

16

17

42

15

18

48

41

14 13

19 20

40 39

49 50

12 11

21 22

51 52

10 9

23 24

53 54

38 37 36 35 34 33 32 31 30 29 28 27

25 26

8 7 6 5 4 3 2 1

55 56 57 58 59 60 61 62 63 64

45 46
43 44

47

16

17

42

15

18

48

41

14 13

19 20

40 39

49 50

12 11

21 22

51 52

10 9

23 24

53 54

38 37 36 35 34 33 32 31 30 29 28 27

25 26

8 7 6 5 4 3 2 1

55 56 57 58 59 60 61 62 63 64

45 46
43 44

10
' x

 8'
 R

CB
 (A

PD
F 

00
26

)

DE
SE

RT
 F

OO
TH

ILL
S 

ST

KINDLE CORNER AVE

PD

BASIN ID

FLOW DIRECTION

FLOWMASTER SECTION

PRO-RATED
SUBBASIN BOUNDARY

PRO-RATED SUBBASIN ID

ID

ID

ID

BASIN BOUNDARY

LEGEND

ID
FACILITY ID

P
h

o
n

e
(
7
0
2
)
 
2
8
4
-
5
3
0
0

5
7
4
0
 
S
.
 
A

r
v
i
l
l
e
 
S
t
r
e
e
t

F
a
x

(
7
0
2
)
 
2
8
4
-
5
3
9
9

S
u

i
t
e
 
2
1
6

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

L
a
s
 
V

e
g

a
s
,
 
N

V
 
8
9
1
1
8

EXHIBIT D

RAH2007.000

S
 
3

0

T
 
2

2
S

R
 
6

1
E

C
L

A
R

K
 
C

O
U

N
T

Y
,
 
N

V

P
R

O
P

O
S

E
D

 
D

R
A

I
N

A
G

E
 
C

O
N

D
I
T

I
O

N

M
O

R
O

 
P

O
I
N

T
E

R
I
C

H
M

O
N

D
 
A

M
E

R
I
C

A
N

 
H

O
M

E
S

,
 
I
N

C

AutoCAD SHX Text
A

AutoCAD SHX Text
B

AutoCAD SHX Text
A

AutoCAD SHX Text
B

AutoCAD SHX Text
A

AutoCAD SHX Text
B

AutoCAD SHX Text
A

AutoCAD SHX Text
B

AutoCAD SHX Text
A

AutoCAD SHX Text
B

AutoCAD SHX Text
A

AutoCAD SHX Text
B

AutoCAD SHX Text
A

AutoCAD SHX Text
B

AutoCAD SHX Text
A

AutoCAD SHX Text
B

AutoCAD SHX Text
A

AutoCAD SHX Text
B

AutoCAD SHX Text
B

AutoCAD SHX Text
A

AutoCAD SHX Text
A

AutoCAD SHX Text
B

AutoCAD SHX Text
3370

AutoCAD SHX Text
3369

AutoCAD SHX Text
3373

AutoCAD SHX Text
FEET

AutoCAD SHX Text
0

AutoCAD SHX Text
SCALE -

AutoCAD SHX Text
40

AutoCAD SHX Text
80

AutoCAD SHX Text
1"=40'

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
DRAFTER:

AutoCAD SHX Text
DESIGNER:

AutoCAD SHX Text
CHECKED:

AutoCAD SHX Text
PROJECT NO.

AutoCAD SHX Text
NO.

AutoCAD SHX Text
DESCRIPTION

AutoCAD SHX Text
DATE

AutoCAD SHX Text
BY

AutoCAD SHX Text
APP.

AutoCAD SHX Text
APP.

AutoCAD SHX Text
DATE

AutoCAD SHX Text
KH

AutoCAD SHX Text
KH

AutoCAD SHX Text
SOA

AutoCAD SHX Text
JAN 2021

AutoCAD SHX Text
j:\rah2007 v21 no\drainage\technical study\figures\rah2007 exhibit e proposed drainage condition.dwg 1/14/2021 9:14 AM Caitlyn Alcantara

AutoCAD SHX Text
SHEET 1 OF 1

AutoCAD SHX Text
__-_____

AutoCAD SHX Text
__-_____

AutoCAD SHX Text
__-_____



                                                      APPENDIX B 

Hydraulic Analyses



                                                               Perimeter Street Sections
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Method
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Worksheet for RP1 (Max Slope)

Options

Pavlovskii's 
Method

Closed Channel Weighting 
Method

Results

ft0.29Normal Depth

0.015Roughness Coefficient

ft0.29Elevation

0.00 to 1.06 
ft

Elevation Range

ft²0.9Flow Area

ft11.36Wetted Perimeter

ft0.08Hydraulic Radius

ft10.77Top Width

ft0.29Normal Depth

ft0.39Critical Depth

%0.71Critical Slope

ft/s5.38Velocity

ft0.45Velocity Head

ft0.74Specific Energy

3.225Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00Downstream Depth

ft0.00Length

0Number Of Steps

GVF Output Data

ft0.00Upstream Depth

Profile Description

ft0.00Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.29Normal Depth

ft0.39Critical Depth

%8.43Channel Slope

%0.71Critical Slope
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Cross Section for RP1 (Max Slope)

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

%8.43Channel Slope

ft0.29Normal Depth

cfs5.0Discharge
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Worksheet for RP1 (Min Slope)

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

%6.48Channel Slope

cfs5.0Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

1.060+00.00

0.900+08.00

0.800+13.00

0.580+24.00

0.560+24.50

0.080+24.50

0.210+26.00

0.250+26.00

0.370+32.00

0.540+40.50

0.170+59.00

0.130+59.00

0.000+60.50

0.480+60.50

0.500+61.00

0.640+68.00

0.740+73.00

0.900+81.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.200(0+08.00, 0.90)(0+00.00, 1.06)

0.013(0+13.00, 0.80)(0+08.00, 0.90)

0.020(0+24.00, 0.58)(0+13.00, 0.80)

0.013(0+26.00, 0.21)(0+24.00, 0.58)

0.016(0+59.00, 0.13)(0+26.00, 0.21)

0.013(0+61.00, 0.50)(0+59.00, 0.13)

0.020(0+68.00, 0.64)(0+61.00, 0.50)

0.013(0+73.00, 0.74)(0+68.00, 0.64)

0.020(0+81.00, 0.90)(0+73.00, 0.74)

Options

Pavlovskii's 
Method

Current Roughness Weighted 
Method

Pavlovskii's 
Method

Open Channel Weighting 
Method
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Worksheet for RP1 (Min Slope)

Options

Pavlovskii's 
Method

Closed Channel Weighting 
Method

Results

ft0.30Normal Depth

0.015Roughness Coefficient

ft0.30Elevation

0.00 to 1.06 
ft

Elevation Range

ft²1.0Flow Area

ft12.40Wetted Perimeter

ft0.08Hydraulic Radius

ft11.80Top Width

ft0.30Normal Depth

ft0.39Critical Depth

%0.72Critical Slope

ft/s4.78Velocity

ft0.36Velocity Head

ft0.65Specific Energy

2.831Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00Downstream Depth

ft0.00Length

0Number Of Steps

GVF Output Data

ft0.00Upstream Depth

Profile Description

ft0.00Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.30Normal Depth

ft0.39Critical Depth

%6.48Channel Slope

%0.72Critical Slope
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Cross Section for RP1 (Min Slope)

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

%6.48Channel Slope

ft0.30Normal Depth

cfs5.0Discharge
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Worksheet for RP2 (Max Slope)

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

%8.43Channel Slope

cfs7.0Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

1.060+00.00

0.900+08.00

0.800+13.00

0.580+24.00

0.560+24.50

0.080+24.50

0.210+26.00

0.250+26.00

0.370+32.00

0.540+40.50

0.170+59.00

0.130+59.00

0.000+60.50

0.480+60.50

0.500+61.00

0.640+68.00

0.740+73.00

0.900+81.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.200(0+08.00, 0.90)(0+00.00, 1.06)

0.013(0+13.00, 0.80)(0+08.00, 0.90)

0.020(0+24.00, 0.58)(0+13.00, 0.80)

0.013(0+26.00, 0.21)(0+24.00, 0.58)

0.016(0+59.00, 0.13)(0+26.00, 0.21)

0.013(0+61.00, 0.50)(0+59.00, 0.13)

0.020(0+68.00, 0.64)(0+61.00, 0.50)

0.013(0+73.00, 0.74)(0+68.00, 0.64)

0.020(0+81.00, 0.90)(0+73.00, 0.74)

Options

Pavlovskii's 
Method

Current Roughness Weighted 
Method

Pavlovskii's 
Method

Open Channel Weighting 
Method
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Worksheet for RP2 (Max Slope)

Options

Pavlovskii's 
Method

Closed Channel Weighting 
Method

Results

ft0.31Normal Depth

0.015Roughness Coefficient

ft0.31Elevation

0.00 to 1.06 
ft

Elevation Range

ft²1.2Flow Area

ft14.03Wetted Perimeter

ft0.09Hydraulic Radius

ft13.39Top Width

ft0.31Normal Depth

ft0.42Critical Depth

%0.69Critical Slope

ft/s5.62Velocity

ft0.49Velocity Head

ft0.80Specific Energy

3.246Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00Downstream Depth

ft0.00Length

0Number Of Steps

GVF Output Data

ft0.00Upstream Depth

Profile Description

ft0.00Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.31Normal Depth

ft0.42Critical Depth

%8.43Channel Slope

%0.69Critical Slope
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Cross Section for RP2 (Max Slope)

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

%8.43Channel Slope

ft0.31Normal Depth

cfs7.0Discharge
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Worksheet for RP2 (Min Slope)

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

%7.44Channel Slope

cfs7.0Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

1.060+00.00

0.900+08.00

0.800+13.00

0.580+24.00

0.560+24.50

0.080+24.50

0.210+26.00

0.250+26.00

0.370+32.00

0.540+40.50

0.170+59.00

0.130+59.00

0.000+60.50

0.480+60.50

0.500+61.00

0.640+68.00

0.740+73.00

0.900+81.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.200(0+08.00, 0.90)(0+00.00, 1.06)

0.013(0+13.00, 0.80)(0+08.00, 0.90)

0.020(0+24.00, 0.58)(0+13.00, 0.80)

0.013(0+26.00, 0.21)(0+24.00, 0.58)

0.016(0+59.00, 0.13)(0+26.00, 0.21)

0.013(0+61.00, 0.50)(0+59.00, 0.13)

0.020(0+68.00, 0.64)(0+61.00, 0.50)

0.013(0+73.00, 0.74)(0+68.00, 0.64)

0.020(0+81.00, 0.90)(0+73.00, 0.74)

Options

Pavlovskii's 
Method

Current Roughness Weighted 
Method

Pavlovskii's 
Method

Open Channel Weighting 
Method
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Worksheet for RP2 (Min Slope)

Options

Pavlovskii's 
Method

Closed Channel Weighting 
Method

Results

ft0.32Normal Depth

0.015Roughness Coefficient

ft0.32Elevation

0.00 to 1.06 
ft

Elevation Range

ft²1.3Flow Area

ft14.52Wetted Perimeter

ft0.09Hydraulic Radius

ft13.87Top Width

ft0.32Normal Depth

ft0.42Critical Depth

%0.70Critical Slope

ft/s5.33Velocity

ft0.44Velocity Head

ft0.76Specific Energy

3.058Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00Downstream Depth

ft0.00Length

0Number Of Steps

GVF Output Data

ft0.00Upstream Depth

Profile Description

ft0.00Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.32Normal Depth

ft0.42Critical Depth

%7.44Channel Slope

%0.70Critical Slope
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Cross Section for RP2 (Min Slope)

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

%7.44Channel Slope

ft0.32Normal Depth

cfs7.0Discharge
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Worksheet for KCA

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

%5.97Channel Slope

cfs6.0Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

1.060+00.00

0.900+08.00

0.800+13.00

0.580+24.00

0.560+24.50

0.080+24.50

0.210+26.00

0.250+26.00

0.370+32.00

0.540+40.50

0.170+59.00

0.130+59.00

0.000+60.50

0.480+60.50

0.500+61.00

0.640+68.00

0.740+73.00

0.900+81.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.200(0+08.00, 0.90)(0+00.00, 1.06)

0.013(0+13.00, 0.80)(0+08.00, 0.90)

0.020(0+24.00, 0.58)(0+13.00, 0.80)

0.013(0+26.00, 0.21)(0+24.00, 0.58)

0.016(0+59.00, 0.13)(0+26.00, 0.21)

0.013(0+61.00, 0.50)(0+59.00, 0.13)

0.020(0+68.00, 0.64)(0+61.00, 0.50)

0.013(0+73.00, 0.74)(0+68.00, 0.64)

0.020(0+81.00, 0.90)(0+73.00, 0.74)

Options

Pavlovskii's 
Method

Current Roughness Weighted 
Method

Pavlovskii's 
Method

Open Channel Weighting 
Method
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Worksheet for KCA

Options

Pavlovskii's 
Method

Closed Channel Weighting 
Method

Results

ft0.32Normal Depth

0.015Roughness Coefficient

ft0.32Elevation

0.00 to 1.06 
ft

Elevation Range

ft²1.3Flow Area

ft14.19Wetted Perimeter

ft0.09Hydraulic Radius

ft13.55Top Width

ft0.32Normal Depth

ft0.41Critical Depth

%0.71Critical Slope

ft/s4.73Velocity

ft0.35Velocity Head

ft0.66Specific Energy

2.729Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00Downstream Depth

ft0.00Length

0Number Of Steps

GVF Output Data

ft0.00Upstream Depth

Profile Description

ft0.00Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.32Normal Depth

ft0.41Critical Depth

%5.97Channel Slope

%0.71Critical Slope
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Cross Section for KCA

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

%5.97Channel Slope

ft0.32Normal Depth

cfs6.0Discharge
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Worksheet for DHD

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.90Channel Slope

cfs10.0Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.500+00.00

0.480+00.50

0.000+00.50

0.130+02.00

0.170+02.00

0.710+29.00

1.190+29.00

1.210+29.50

1.380+38.00

1.210+46.50

1.190+47.00

0.710+47.00

0.170+74.00

0.130+74.00

0.000+75.50

0.480+75.50

0.500+76.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.013(0+02.00, 0.13)(0+00.00, 0.50)

0.016(0+29.00, 0.71)(0+02.00, 0.13)

0.013(0+47.00, 0.71)(0+29.00, 0.71)

0.016(0+74.00, 0.13)(0+47.00, 0.71)

0.013(0+76.00, 0.50)(0+74.00, 0.13)

Options

Pavlovskii's 
Method

Current Roughness Weighted 
Method

Pavlovskii's 
Method

Open Channel Weighting 
Method

Pavlovskii's 
Method

Closed Channel Weighting 
Method

Results

ft0.38Normal Depth
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Worksheet for DHD

Results

0.016Roughness Coefficient

ft0.38Elevation

0.00 to 1.38 
ft

Elevation Range

ft²3.0Flow Area

ft24.41Wetted Perimeter

ft0.12Hydraulic Radius

ft23.57Top Width

ft0.38Normal Depth

ft0.43Critical Depth

%0.69Critical Slope

ft/s3.28Velocity

ft0.17Velocity Head

ft0.54Specific Energy

1.609Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00Downstream Depth

ft0.00Length

0Number Of Steps

GVF Output Data

ft0.00Upstream Depth

Profile Description

ft0.00Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.38Normal Depth

ft0.43Critical Depth

%1.90Channel Slope

%0.69Critical Slope
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Cross Section for DHD

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.90Channel Slope

ft0.38Normal Depth

cfs10.0Discharge
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                                                                  Interior Street Sections 



Worksheet for N1 (max%)

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

%6.50Channel Slope

cfs8.7Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.380+00.00

0.380+00.35

0.060+01.33

0.000+01.33

0.130+02.50

0.170+02.50

0.420+15.00

0.170+27.50

0.130+27.50

0.000+28.67

0.060+28.67

0.380+29.65

0.380+30.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.013(0+02.50, 0.13)(0+00.00, 0.38)

0.016(0+27.50, 0.13)(0+02.50, 0.13)

0.013(0+30.00, 0.38)(0+27.50, 0.13)

Options

Pavlovskii's 
Method

Current Roughness Weighted 
Method

Pavlovskii's 
Method

Open Channel Weighting 
Method

Pavlovskii's 
Method

Closed Channel Weighting 
Method

Results

ft0.31Normal Depth

0.015Roughness Coefficient

ft0.31Elevation

0.00 to 0.42 
ft

Elevation Range

ft²1.7Flow Area

ft17.85Wetted Perimeter
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Worksheet for N1 (max%)

Results

ft0.09Hydraulic Radius

ft17.56Top Width

ft0.31Normal Depth

ft0.41Critical Depth

%0.67Critical Slope

ft/s5.14Velocity

ft0.41Velocity Head

ft0.72Specific Energy

2.919Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00Downstream Depth

ft0.00Length

0Number Of Steps

GVF Output Data

ft0.00Upstream Depth

Profile Description

ft0.00Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.31Normal Depth

ft0.41Critical Depth

%6.50Channel Slope

%0.67Critical Slope
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Cross Section for N1 (max%)

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

%6.50Channel Slope

ft0.31Normal Depth

cfs8.7Discharge
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Worksheet for N1 (min%)

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

%6.15Channel Slope

cfs8.7Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.380+00.00

0.380+00.35

0.060+01.33

0.000+01.33

0.130+02.50

0.170+02.50

0.420+15.00

0.170+27.50

0.130+27.50

0.000+28.67

0.060+28.67

0.380+29.65

0.380+30.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.013(0+02.50, 0.13)(0+00.00, 0.38)

0.016(0+27.50, 0.13)(0+02.50, 0.13)

0.013(0+30.00, 0.38)(0+27.50, 0.13)

Options

Pavlovskii's 
Method

Current Roughness Weighted 
Method

Pavlovskii's 
Method

Open Channel Weighting 
Method

Pavlovskii's 
Method

Closed Channel Weighting 
Method

Results

ft0.31Normal Depth

0.015Roughness Coefficient

ft0.31Elevation

0.00 to 0.42 
ft

Elevation Range

ft²1.7Flow Area

ft18.09Wetted Perimeter
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Worksheet for N1 (min%)

Results

ft0.10Hydraulic Radius

ft17.80Top Width

ft0.31Normal Depth

ft0.41Critical Depth

%0.67Critical Slope

ft/s5.02Velocity

ft0.39Velocity Head

ft0.70Specific Energy

2.838Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00Downstream Depth

ft0.00Length

0Number Of Steps

GVF Output Data

ft0.00Upstream Depth

Profile Description

ft0.00Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.31Normal Depth

ft0.41Critical Depth

%6.15Channel Slope

%0.67Critical Slope
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Cross Section for N1 (min%)

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

%6.15Channel Slope

ft0.31Normal Depth

cfs8.7Discharge

Page 1 of 127 Siemon Company Drive Suite 200 W  
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Worksheet for N1 - Conservative Flow & Depth

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

%6.15Channel Slope

cfs11.7Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.380+00.00

0.380+00.35

0.060+01.33

0.000+01.33

0.130+02.50

0.170+02.50

0.420+15.00

0.170+27.50

0.130+27.50

0.000+28.67

0.060+28.67

0.380+29.65

0.380+30.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.013(0+02.50, 0.13)(0+00.00, 0.38)

0.016(0+27.50, 0.13)(0+02.50, 0.13)

0.013(0+30.00, 0.38)(0+27.50, 0.13)

Options

Pavlovskii's 
Method

Current Roughness Weighted 
Method

Pavlovskii's 
Method

Open Channel Weighting 
Method

Pavlovskii's 
Method

Closed Channel Weighting 
Method

Results

ft0.33Normal Depth

0.015Roughness Coefficient

ft0.33Elevation

0.00 to 0.42 
ft

Elevation Range

ft²2.2Flow Area

ft20.66Wetted Perimeter

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

12/21/2020

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
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Worksheet for N1 - Conservative Flow & Depth

Results

ft0.11Hydraulic Radius

ft20.36Top Width

ft0.33Normal Depth

ft0.44Critical Depth

%0.64Critical Slope

ft/s5.34Velocity

ft0.44Velocity Head

ft0.78Specific Energy

2.867Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00Downstream Depth

ft0.00Length

0Number Of Steps

GVF Output Data

ft0.00Upstream Depth

Profile Description

ft0.00Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.33Normal Depth

ft0.44Critical Depth

%6.15Channel Slope

%0.64Critical Slope

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

12/21/2020

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterRAH2007.fm8



Cross Section for N1 - Conservative Flow & Depth

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

%6.15Channel Slope

ft0.33Normal Depth

cfs11.7Discharge

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

12/21/2020

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
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Worksheet for N2

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

%6.97Channel Slope

cfs8.7Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.380+00.00

0.380+00.35

0.060+01.33

0.000+01.33

0.130+02.50

0.170+02.50

0.420+15.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.013(0+02.50, 0.13)(0+00.00, 0.38)

0.016(0+15.00, 0.42)(0+02.50, 0.13)

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

0.015Roughness Coefficient

ft0.36Elevation

0.00 to 0.42 
ft

Elevation Range

ft²1.4Flow Area

ft11.89Wetted Perimeter

ft0.12Hydraulic Radius

ft11.73Top Width

ft0.36Normal Depth

ft0.49Critical Depth

%0.60Critical Slope

ft/s6.14Velocity

ft0.59Velocity Head

Page 1 of 227 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666
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Worksheet for N2

Results

ft0.95Specific Energy

3.115Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00Downstream Depth

ft0.00Length

0Number Of Steps

GVF Output Data

ft0.00Upstream Depth

Profile Description

ft0.00Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.36Normal Depth

ft0.49Critical Depth

%6.97Channel Slope

%0.60Critical Slope

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

12/17/2020

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
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Cross Section for N2

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

%6.97Channel Slope

ft0.36Normal Depth

cfs8.7Discharge

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666
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Worksheet for O1

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

%6.15Channel Slope

cfs11.8Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.380+00.00

0.380+00.35

0.060+01.33

0.000+01.33

0.130+02.50

0.170+02.50

0.420+15.00

0.170+27.50

0.130+27.50

0.000+28.67

0.060+28.67

0.380+29.65

0.380+30.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.013(0+02.50, 0.13)(0+00.00, 0.38)

0.016(0+27.50, 0.13)(0+02.50, 0.13)

0.013(0+30.00, 0.38)(0+27.50, 0.13)

Options

Pavlovskii's 
Method

Current Roughness Weighted 
Method

Pavlovskii's 
Method

Open Channel Weighting 
Method

Pavlovskii's 
Method

Closed Channel Weighting 
Method

Results

ft0.33Normal Depth

0.015Roughness Coefficient

ft0.33Elevation

0.00 to 0.42 
ft

Elevation Range

ft²2.2Flow Area

ft20.74Wetted Perimeter

Page 1 of 227 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666
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Worksheet for O1

Results

ft0.11Hydraulic Radius

ft20.43Top Width

ft0.33Normal Depth

ft0.44Critical Depth

%0.64Critical Slope

ft/s5.35Velocity

ft0.44Velocity Head

ft0.78Specific Energy

2.868Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00Downstream Depth

ft0.00Length

0Number Of Steps

GVF Output Data

ft0.00Upstream Depth

Profile Description

ft0.00Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.33Normal Depth

ft0.44Critical Depth

%6.15Channel Slope

%0.64Critical Slope

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

12/17/2020

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
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Cross Section for O1

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

%6.15Channel Slope

ft0.33Normal Depth

cfs11.8Discharge

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666
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Worksheet for O2

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.00Channel Slope

cfs2.0Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.380+00.00

0.380+00.35

0.060+01.33

0.000+01.33

0.130+02.50

0.170+02.50

0.420+15.00

0.170+27.50

0.130+27.50

0.000+28.67

0.060+28.67

0.380+29.65

0.380+30.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.013(0+02.50, 0.13)(0+00.00, 0.38)

0.016(0+27.50, 0.13)(0+02.50, 0.13)

0.013(0+30.00, 0.38)(0+27.50, 0.13)

Options

Pavlovskii's 
Method

Current Roughness Weighted 
Method

Pavlovskii's 
Method

Open Channel Weighting 
Method

Pavlovskii's 
Method

Closed Channel Weighting 
Method

Results

ft0.27Normal Depth

0.015Roughness Coefficient

ft0.27Elevation

0.00 to 0.42 
ft

Elevation Range

ft²1.1Flow Area

ft13.84Wetted Perimeter

Page 1 of 227 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666
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Worksheet for O2

Results

ft0.08Hydraulic Radius

ft13.56Top Width

ft0.27Normal Depth

ft0.28Critical Depth

%0.79Critical Slope

ft/s1.81Velocity

ft0.05Velocity Head

ft0.32Specific Energy

1.116Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00Downstream Depth

ft0.00Length

0Number Of Steps

GVF Output Data

ft0.00Upstream Depth

Profile Description

ft0.00Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.27Normal Depth

ft0.28Critical Depth

%1.00Channel Slope

%0.79Critical Slope

Page 2 of 227 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666
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Bentley Systems, Inc.  Haestad Methods Solution  
CenterRAH2007.fm8



Cross Section for O2

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.00Channel Slope

ft0.27Normal Depth

cfs2.0Discharge

Page 1 of 127 Siemon Company Drive Suite 200 W  
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Worksheet for O3

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

%7.54Channel Slope

cfs1.0Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

1.680+00.00

1.660+00.50

1.180+00.50

1.310+02.00

1.350+02.00

0.900+24.73

1.400+24.73

1.400+25.23

1.260+31.98

1.130+38.73

1.130+39.23

0.630+39.23

0.170+62.00

0.130+62.00

0.000+63.50

0.480+63.50

0.500+64.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.013(0+02.00, 1.31)(0+00.00, 1.68)

0.016(0+24.73, 0.90)(0+02.00, 1.31)

0.013(0+25.23, 1.40)(0+24.73, 0.90)

0.020(0+38.73, 1.13)(0+25.23, 1.40)

0.013(0+39.23, 0.63)(0+38.73, 1.13)

0.016(0+62.00, 0.13)(0+39.23, 0.63)

0.013(0+64.00, 0.50)(0+62.00, 0.13)

Options

Pavlovskii's 
Method

Current Roughness Weighted 
Method

Pavlovskii's 
Method

Open Channel Weighting 
Method

Pavlovskii's 
Method

Closed Channel Weighting 
Method

Page 1 of 227 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666
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Worksheet for O3

Results

ft0.19Normal Depth

0.014Roughness Coefficient

ft0.19Elevation

0.00 to 1.68 
ft

Elevation Range

ft²0.2Flow Area

ft2.84Wetted Perimeter

ft0.07Hydraulic Radius

ft2.60Top Width

ft0.19Normal Depth

ft0.28Critical Depth

%0.71Critical Slope

ft/s4.92Velocity

ft0.38Velocity Head

ft0.57Specific Energy

3.106Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00Downstream Depth

ft0.00Length

0Number Of Steps

GVF Output Data

ft0.00Upstream Depth

Profile Description

ft0.00Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.19Normal Depth

ft0.28Critical Depth

%7.54Channel Slope

%0.71Critical Slope
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Cross Section for O3

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

%7.54Channel Slope

ft0.19Normal Depth

cfs1.0Discharge
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                                                              Inlet Sizing Computations 



Curb Inlet Sizing Computation
Project Name & Number: RAH2007: MORO POINT

Date: 12/21/2020

By: CAA

Notes:

Facility ID:

Drainage Condition

Source of Flow

Design Flow (cfs) 

Inlet Type:

Inlet Length:

Number of Grates:

Input: Variable: Input:

Depth at Inlet (ft) D 0.58

Grate Width (ft) W 1.50

Length of Grate (ft) Lg 9.75

Length of Curb Opening (ft) Lc 12.00

Height of Curb Opening (ft) H 0.50

Weir Coef. - Curb Opening Wc 2.3

Weir Coef. - Grate Wg 3.0

Orifice Coef. Oc 0.67

Grate Coef. Gc 0.60

Clogging Factor - Grate (%) CFg 50

Clogging Factor - Curb (%) CFc 50

Output (Grate): Equation: Output (Grate):

Effective Weir Length (ft) 2*W+Lg 12.75

Adjusted Effective Weir Length (ft) 2*(1-CFg/100)*W+(1-CFg/100)*Lg 6.38

Grate Open Area (sf) W*Lg 14.63

Adjusted Grate Open Area (sf) Grate Open Area * Gc*(1-CFg/100) 4.39

Controlling Flow Type (weir/orifice) If D<1.792*(Adj. Grate Open Area/Adj. Eff. Length) weir

use weir, else orifice

Intercepted Flow (cfs) weir: Wg*(Adj. Eff. Weir Length)*D
1.5

8.3

orifice: Oc*(Adj. Grate Open Area)*(64.4*D)
0.5

Output (Curb): Equation: Output (Curb):

Effective Weir Length (ft) L+1.8*W 14.70

Adjusted Effective Weir Length (ft) L+1.8(1-CFc/100)*W 13.41

Curb Open Area (sf) L*H 6.00

Adjusted Curb Open Area (sf) Curb Open Area * (1-CFc/100) 3.00

Controlling Flow Type (weir/orifice) If D<H, weir, else orifice orifice

Intercepted Flow (cfs) weir: Wc*(Adj. Eff. Weir Length)*D
1.5

12.19

orifice: Oc*(Adj. Curb Open Area)*(64.4*(D-H/2))
0.5

Output (Total): Equation: Output (Total):

Capacity Intercepted Flow (cfs) Intercepted (Grate) + Intercepted (Curb) 20.5

12.5-ft

4

DI#3

Proposed

Q100 = Basin N(a) + O(a)

20.5

Type CM2 (Sump)

J:\RAH2007 V21 NO\Drainage\Technical Study\Calcs\RAH2007 Drop Inlet Sizing v191111.xlsx



Curb Inlet Sizing Computation
Project Name & Number: RAH2007: MORO POINT

Date: 12/21/2020

By: CAA

Notes:

Facility ID:

Drainage Condition

Source of Flow

Depth Provided:

Inlet Type:

Inlet Length:

Number of Grates:

Input: Variable: Input:

Depth at Inlet (ft) D 0.24

Grate Width (ft) W 1.50

Length of Grate (ft) Lg 2.25

Length of Curb Opening (ft) Lc 4.50

Height of Curb Opening (ft) H 0.50

Weir Coef. - Curb Opening Wc 2.3

Weir Coef. - Grate Wg 3.0

Orifice Coef. Oc 0.67

Grate Coef. Gc 0.60

Clogging Factor - Grate (%) CFg 50

Clogging Factor - Curb (%) CFc 50

Output (Grate): Equation: Output (Grate):

Effective Weir Length (ft) 2*W+Lg 5.25

Adjusted Effective Weir Length (ft) 2*(1-CFg/100)*W+(1-CFg/100)*Lg 2.63

Grate Open Area (sf) W*Lg 3.38

Adjusted Grate Open Area (sf) Grate Open Area * Gc*(1-CFg/100) 1.01

Controlling Flow Type (weir/orifice) If D<1.792*(Adj. Grate Open Area/Adj. Eff. Length) weir

use weir, else orifice

Intercepted Flow (cfs) weir: Wg*(Adj. Eff. Weir Length)*D
1.5

0.9

orifice: Oc*(Adj. Grate Open Area)*(64.4*D)
0.5

Output (Curb): Equation: Output (Curb):

Effective Weir Length (ft) L+1.8*W 7.20

Adjusted Effective Weir Length (ft) L+1.8(1-CFc/100)*W 5.91

Curb Open Area (sf) L*H 2.25

Adjusted Curb Open Area (sf) Curb Open Area * (1-CFc/100) 1.13

Controlling Flow Type (weir/orifice) If D<H, weir, else orifice weir

Intercepted Flow (cfs) weir: Wc*(Adj. Eff. Weir Length)*D
1.5

1.60

orifice: Oc*(Adj. Curb Open Area)*(64.4*(D-H/2))
0.5

Output (Total): Equation: Output (Total):

Capacity Intercepted Flow (cfs) Intercepted (Grate) + Intercepted (Curb) 2.5

5.-ft

1

DI#2

Proposed

Q100 = Basin O(c) = 0.2 cfs

D = (3332.83-0.38) - (3332.88-0.67) = 0.24'

Type CM2 (Sump)

J:\RAH2007 V21 NO\Drainage\Technical Study\Calcs\RAH2007 Drop Inlet Sizing v191111.xlsx



Curb Inlet Sizing Computation
Project Name & Number: RAH2007: MORO POINT

Date: 12/21/2020

By: CAA

Notes:

Facility ID:

Drainage Condition:

Source of Flow:

Inlet Type:

Inlet Length:

Number of Grates

Input: Variable: Input:

Street Flow (cfs) Q 1.0

Longitudinal Slope (ft/ft) So 0.0754

Manning's Coefficient n 0.016

Street Flow Velocity (fps) V 4.92

Street Flow Depth (ft) D 0.2

Street Cross Slope (ft/ft) Sx 0.02

Grate Width (ft) W 1.5

Grate Depression (in) Dg 2.0

Length of Grate (ft) Lg 2.25

Length of Curb Opening (ft) Lc 4.50

Clogging Factor - Grate (%) CFg 50%

Clogging Factor - Curb (%) CFc 50%

Effective Grate Length (ft) Lge 1.1

Effective Curb Opening Length (ft) Lce 2.25

Output (Grate): Equation: Output (Grate):
1 Rf - Frontal Flow Factor 1-0.09*(V-Vx) if V>Vx; else Frontal Flow Factor=1 0.95
2 Vo - Splash Over Velocity (fps) Vx=p+q*Lg-r*Lge^2+sy*Lge^3 ; where 4.31

p=0.30,q=4.85,r=1.31,sy=0.15 (for Vane Grate)
1

E - Grate Flow Ratio Frontal Flow/Side Flow 1.00
2 Qw - Frontal Flow (cfs) Qw = Q[1-(1-(W/T))

2.67
] 1.00

1 Qs - Side Flow (cfs) Qs = Q-Qw 0.0

T - Side Flow Spread (ft) (D-Dg)/Sx 1.67
1 Rs - Side Flow Factor 1/(1+(0.15*V

1.8
)/(Sx*Lge

2.3
)) 0.01

1
Qgi - Intercepted Flow (cfs) (Rf*E+Rs*(1-E))*Q 0.9

Output (Curb): Equation: Output (Curb):
1 Se - Equivalent Cross Slope (ft/ft) Sx+Sg*E 0.131

Qsx - Remaining Flow After Grate 

Interception (cfs) Q-Qgi

0.057

Sg - Gutter Cross Slope (ft/ft) Dg/W 0.111
1 Lt - Effective Interception Length (ft) 0.60*Qsx

0.42
*So

0.30
*(1/n*Se)

0.6
3.35

1
Qci - Intercepted Flow (cfs) (1-(1-Lce/Lt)

1.8
)*Qsx 0.0

or Qsx if Lt is less than Lce

Output (Combination): Equation: Output (Combination):

Total Intercepted Flow (cfs) Intercepted (Grate) + Intercepted (Curb) 1

Bypass Flow (cfs) Street Flow - Total Intercepted Flow 0

1
  Formula referenced from the CCRFCD Manual

2
   Formula referenced from FHWA Urban Drainage Design Manual (HEC-22)

1

DI#1

Proposed

Q100 = Basin N(c) + O(d)

Type CM2 (Continuous Grade)

5.-ft

J:\RAH2007 V21 NO\Drainage\Technical Study\Calcs\RAH2007 Drop Inlet Sizing v191111.xlsx



                                                          Lateral Sizing Computations



n A R Q V HV = Sf PIPE

FROM TO
Manning's 

Roughness

D / S 

ELEV.

U / S 

ELEV.
(FT

2
) (FT)

(CFS) (FPS)

V
2
/2g  

(FT) (FT/FT)

Hf          

(FT)

D/S  HGL 

ELEV.

U/S HGL 

ELEV.

1000 1069.20

ROUND 12" 

RCP 0.013 3321.55 3322.93 69.2 0.785398 0.25 0.004925 0.7 0.891268 0.012335 0.000383929 0.027 3321.50 3321.526 No Facility DI#1A

1000 1019.44

ROUND 18" 

RCP 0.013 3321.05 3321.44 19.44 1.767146 0.375 0.004925 1 0.565884 0.004972 9.02585E-05 0.002 3321.50 3321.501 No Facility DI#1

1000 1016.08

ROUND 12" 

RCP 0.013 3325.46 3325.78 16.08 0.785398 0.25 0.004925 0.6 0.763944 0.009062 0.00028207 0.005 3327.615 3327.620 Yes Facility DI#2A

Sf = Φ Hv / R
1.33

Φ = 2g (n
2
) / 2.21 1 - Where pipes are not under pressure, assume U/S HGL is at top of pipe

PIPE

PRESS. 

FLOW?

SIZE / 

TYPE

INVERTSSTATION

LENGTH Φ OTHER

STORM SEWER HYDRAULIC CALCULATIONS

CONDUIT DATA FLOW DATA LOSS HGL COMMENTS

Project Name:

Project Number:

Date:

By:

Moro Pointe

RAH2007

12/21/2020
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J:\RAH2007 V21 NO\Drainage\Technical Study\WSPG\RAH2007 Lateral Losses v180914.xlsx



                                                                             WSPGW Model



WSPG 

Station

Storm Drain 

Dimension

Invert 

Elevation 

(ft)

Q100 

(cfs)

WSE

(ft)

Velocity 

(ft/s)

FG 

Elevation
Facility Description HGL Check

1

1000.00 24'' RCP 3315.93 23.00 3321.67 7.32 3327.01 Existing SD OK

1071.65 24'' RCP 3320.39 23.00 3321.47 13.29 3329.19 OK

1074.15 24'' RCP 3320.55 21.30 3321.50 14.51 3329.19 OK

1118.22 24'' RCP 3323.21 21.30 3324.43 10.65 3332.23 OK

1118.72 24'' RCP 3323.24 21.30 3324.46 10.57 3332.23 OK

1119.22 24'' RCP 3323.27 21.30 3324.50 10.48 3332.23 OK

1119.72 24'' RCP 3323.30 21.30 3324.54 10.38 3332.23 OK

1120.22 24'' RCP 3323.33 21.30 3324.58 10.29 3332.23 OK

1120.72 24'' RCP 3323.36 21.30 3324.62 10.19 3332.23 OK

1173.31 24'' RCP 3324.41 21.30 3326.06 7.67 3332.07 OK

1173.31 4' x 9' RCB 3324.41 21.30 3327.61 1.66 3332.07 OK

1174.56 4' x 9' RCB 3324.44 21.30 3327.61 1.68 3332.07 OK

1175.81 4' x 9' RCB 3324.46 20.50 3327.61 1.62 3332.07 OK

1176.14 4' x 9' RCB 3324.47 20.50 3327.61 1.63 3332.07 OK

1176.48 4' x 9' RCB 3324.47 20.50 3327.61 1.63 3332.07 OK

1176.81 4' x 9' RCB 3324.48 20.50 3327.61 1.64 3332.07 OK

1177.14 4' x 9' RCB 3324.49 20.50 3327.61 1.64 3332.07 OK

1177.48 4' x 9' RCB 3324.49 20.50 3327.61 1.64 3332.07 OK

1177.81 4' x 9' RCB 3324.50 20.50 3327.61 1.65 3332.07 OK

1177.81 24'' RCP 3324.50 20.50 3327.62 6.53 3332.07 OK

1205.81 24'' RCP 3325.06 20.50 3327.85 6.53 3332.07 OK

1205.81 24'' RCP 3325.06 20.50 3327.85 6.53 3332.07 OK

1 - 'HGL Check' reflects the minimum 1-ft below finished grade.

Proposed Condition WSPG Summary
MAIN STORM DRAIN (MAINNO.WSW): FROM SDDI3 TO CONNECTION TO EXISTING SD IN CLOWDER SPRINGS WAY

Facility DI#3

Facility DI#2

Connection to existing and 

Facilities DI#1A and DI#1



MAINNO.WSW

T1 RAH2007: MORO POINT 

T2 MAIN STORM DRAIN (MAINNO.WSW)

T3 FROM SDDI3 TO CONNECTION TO EXISTING SD IN CLOWDER SPRINGS WAY

SO   1000.0003315.930 24                          3321.670

R    1071.6503320.394 24      .013                                                

JX   1074.1503320.550 24 18 12.013    1.0      0.7  3321.0503021.550-90.0 76.0        

R    1118.2203323.209 24      .013                                       -15.0    

R    1118.7203323.239 24      .013                                       -15.0    

R    1119.2203323.269 24      .013                                       -15.0    

R    1119.7203323.300 24      .013                                       -15.0    

R    1120.2203323.330 24      .013                                       -15.0    

R    1120.7203323.360 24      .013                                       -15.0    

R    1173.3103324.410 24      .013                                                

WE   1173.3103324.410  1

R    1174.5603324.435  1      .015                                                

JX   1175.8103324.460  1  1 12.015    0.2      0.6  3324.4603325.460 90.0-90.0        

R    1176.1433324.467  1      .015                                        15.0    

R    1176.4773324.473  1      .015                                        15.0    

R    1176.8103324.480  1      .015                                        15.0    

R    1177.1433324.487  1      .015                                        15.0    

R    1177.4773324.493  1      .015                                        15.0    

R    1177.8103324.500  1      .015                                        15.0    

WX   1177.8103324.500 24

R    1205.8103325.060 24      .013                                                

SH   1205.8103325.060 24                                  

CD  12  4   1   0.000   1.000    0.000 0.000 0.000  0.0000.00  0.00

CD  18  4   1   0.000   1.500    0.000 0.000 0.000  0.0000.00  0.00

CD  24  4   1   0.000   2.000    0.000 0.000 0.000  0.0000.00  0.00

CD   1  3   0   0.000   9.000    4.000 0.000 0.000  0.0000.00  0.00

Q            20.500  
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MAINNO.EDT

 FILE: MAINNO.WSW                            W S P G W  - EDIT LISTING - Version 14.10               Date:12-11-2020  Time: 9:33:31

                                         WATER SURFACE PROFILE - CHANNEL DEFINITION LISTING                              PAGE    1

  CARD  SECT  CHN   NO OF  AVE PIER  HEIGHT 1  BASE    ZL    ZR   INV   Y(1)  Y(2)  Y(3)  Y(4)  Y(5)  Y(6)  Y(7)  Y(8)  Y(9)  Y(10)  

  CODE   NO   TYPE PIER/PIP WIDTH    DIAMETER  WIDTH              DROP

 

  CD     12    4      1             1.000

  CD     18    4      1             1.500

  CD     24    4      1             2.000

  CD      1    3      0     .000    9.000    4.000    .000   .000    .00

                                                        W S P G W                                                      PAGE NO   1

                             WATER SURFACE PROFILE - TITLE CARD LISTING

 HEADING LINE NO 1 IS - 

                               RAH2007: MORO POINT                                                       

 HEADING LINE NO 2 IS -

                               MAIN STORM DRAIN (MAINNO.WSW)                                             

 HEADING LINE NO 3 IS -

                               FROM SDDI3 TO CONNECTION TO EXISTING SD IN CLOWDER SPRINGS WAY            

                                                        W S P G W                                                      PAGE NO   2

                             WATER SURFACE PROFILE - ELEMENT CARD LISTING

  ELEMENT NO   1 IS A SYSTEM OUTLET     *         *     *

                      U/S DATA   STATION    INVERT  SECT                                     W S ELEV

                                 1000.000 3315.930   24                                       3321.670

  ELEMENT NO   2 IS A REACH             *         *     *

                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H

                                 1071.650 3320.394   24               .013                          .000     .000      .000     0

  ELEMENT NO   3 IS A JUNCTION          *         *     *     *                  *                   *               *

                      U/S DATA   STATION    INVERT  SECT LAT-1 LAT-2   N      Q3        Q4     INVERT-3 INVERT-4  PHI 3  PHI 4

                                 1074.150 3320.550   24    18    12   .013     1.000      .700  3321.050  3021.550 -90.000   76.000

                                                                                                   RADIUS    ANGLE

                                                                                                     .000    .000

  ELEMENT NO   4 IS A REACH             *         *     *

                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H

                                 1118.220 3323.209   24               .013                          .000     .000   -15.000     0

  ELEMENT NO   5 IS A REACH             *         *     *

                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H

                                 1118.720 3323.239   24               .013                          .000     .000   -15.000     0

  ELEMENT NO   6 IS A REACH             *         *     *

                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H

                                 1119.220 3323.269   24               .013                          .000     .000   -15.000     0

  ELEMENT NO   7 IS A REACH             *         *     *

                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H

                                 1119.720 3323.300   24               .013                          .000     .000   -15.000     0

  ELEMENT NO   8 IS A REACH             *         *     *

                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H

                                 1120.220 3323.330   24               .013                          .000     .000   -15.000     0

  ELEMENT NO   9 IS A REACH             *         *     *

                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H

                                 1120.720 3323.360   24               .013                          .000     .000   -15.000     0

  ELEMENT NO  10 IS A REACH             *         *     *

                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H

                                 1173.310 3324.410   24               .013                          .000     .000      .000     0
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MAINNO.EDT

  ELEMENT NO  11 IS A  WALL  ENTRANCE                   *

                      U/S DATA   STATION    INVERT  SECT              FP

                                 1173.310 3324.410    1               .500

  ELEMENT NO  12 IS A REACH             *         *     *

                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H

                                 1174.560 3324.435    1               .015                          .000     .000      .000     0

                                                        W S P G W                                                      PAGE NO   3

                             WATER SURFACE PROFILE - ELEMENT CARD LISTING

  ELEMENT NO  13 IS A JUNCTION          *         *     *     *                  *                   *               *

                      U/S DATA   STATION    INVERT  SECT LAT-1 LAT-2   N      Q3        Q4     INVERT-3 INVERT-4  PHI 3  PHI 4

                                 1175.810 3324.460    1     1    12   .015      .200      .600  3324.460  3325.460  90.000  -90.000

                                                                                                   RADIUS    ANGLE

                                                                                                     .000    .000

  ELEMENT NO  14 IS A REACH             *         *     *

                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H

                                 1176.143 3324.467    1               .015                          .000     .000    15.000     0

  ELEMENT NO  15 IS A REACH             *         *     *

                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H

                                 1176.477 3324.473    1               .015                          .000     .000    15.000     0

  ELEMENT NO  16 IS A REACH             *         *     *

                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H

                                 1176.810 3324.480    1               .015                          .000     .000    15.000     0

  ELEMENT NO  17 IS A REACH             *         *     *

                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H

                                 1177.143 3324.487    1               .015                          .000     .000    15.000     0

  ELEMENT NO  18 IS A REACH             *         *     *

                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H

                                 1177.477 3324.493    1               .015                          .000     .000    15.000     0

  ELEMENT NO  19 IS A REACH             *         *     *

                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H

                                 1177.810 3324.500    1               .015                          .000     .000    15.000     0

  ELEMENT NO  20 IS A  WALL  EXIT                       *

                      U/S DATA   STATION    INVERT  SECT 

                                 1177.810 3324.500   24

  ELEMENT NO  21 IS A REACH             *         *     *

                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H

                                 1205.810 3325.060   24               .013                          .000     .000      .000     0

  ELEMENT NO  22 IS A SYSTEM HEADWORKS                  *                      *

                      U/S DATA   STATION    INVERT  SECT                                     W S ELEV

                                 1205.810 3325.060   24                                         .000
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MAINNO.OUT
� FILE: MAINNO.WSW                            W S P G W - CIVILDESIGN Version 14.08                                         PAGE    1
                                Program Package Serial Number: 7189                                     
                                                    WATER SURFACE PROFILE LISTING                    Date:12-11-2020  Time: 9:33:35
                          RAH2007: MORO POINT                                                       
                            MAIN STORM DRAIN (MAINNO.WSW)                                           
                              FROM SDDI3 TO CONNECTION TO EXISTING SD IN CLOWDER SPRINGS WAY        
 ************************************************************************************************************************** ********
          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth
  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -|
  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |*******
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1000.000  3315.930    5.740  3321.670     23.00    7.32     .83  3322.50     .00    1.71      .00    2.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    56.081    .0623                                         .0103      .58     5.74     .00     .89    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1056.081  3319.424    2.825  3322.249     23.00    7.32     .83  3323.08     .00    1.71      .00    2.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
 HYDRAULIC JUMP                                                                                                             
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1056.081  3319.424    1.013  3320.437     23.00   14.41    3.22  3323.66     .00    1.71     2.00    2.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     7.256    .0623                                         .0379      .28     1.01    2.84     .89    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1063.337  3319.876    1.039  3320.916     23.00   13.94    3.02  3323.93     .00    1.71     2.00    2.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     8.313    .0623                                         .0342      .28     1.04    2.70     .89    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1071.650  3320.394    1.080  3321.474     23.00   13.29    2.74  3324.22     .00    1.71     1.99    2.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
 JUNCT STR   .0624                                          .0373      .09    1.08    2.51             .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1074.150  3320.550     .948  3321.499     21.30   14.51    3.27  3324.77     .00    1.65     2.00    2.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     6.807    .0603                                         .0412      .28      .95    2.98     .86    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1080.957  3320.961     .966  3321.927     21.30   14.18    3.12  3325.05     .00    1.65     2.00    2.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    10.864    .0603                                         .0376      .41      .97    2.88     .86    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1091.821  3321.616    1.002  3322.619     21.30   13.52    2.84  3325.46     .00    1.65     2.00    2.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     8.066    .0603                                         .0331      .27     1.00    2.68     .86    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1099.887  3322.103    1.041  3323.144     21.30   12.89    2.58  3325.72     .00    1.65     2.00    2.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     6.233    .0603                                         .0292      .18     1.04    2.50     .86    .013       .00   .00  PIPE   
� FILE: MAINNO.WSW                            W S P G W - CIVILDESIGN Version 14.08                                         PAGE    2
                                Program Package Serial Number: 7189                                     
                                                    WATER SURFACE PROFILE LISTING                    Date:12-11-2020  Time: 9:33:35
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MAINNO.OUT
                          RAH2007: MORO POINT                                                       
                            MAIN STORM DRAIN (MAINNO.WSW)                                           
                              FROM SDDI3 TO CONNECTION TO EXISTING SD IN CLOWDER SPRINGS WAY        
 ************************************************************************************************************************** ********
          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth
  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -|
  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |*******
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1106.119  3322.479    1.081  3323.560     21.30   12.29    2.35  3325.91     .00    1.65     1.99    2.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     4.934    .0603                                         .0257      .13     1.08    2.32     .86    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1111.053  3322.777    1.124  3323.900     21.30   11.72    2.13  3326.03     .00    1.65     1.98    2.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     3.965    .0603                                         .0227      .09     1.12    2.16     .86    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1115.018  3323.016    1.168  3324.184     21.30   11.17    1.94  3326.12     .00    1.65     1.97    2.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     3.202    .0603                                         .0201      .06     1.17    2.00     .86    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1118.220  3323.209    1.216  3324.425     21.30   10.65    1.76  3326.19     .00    1.65     1.95    2.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
      .500    .0601                                         .0187      .01     1.22    1.86     .86    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1118.720  3323.239    1.224  3324.463     21.30   10.57    1.73  3326.20     .00    1.65     1.95    2.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
      .500    .0601                                         .0183      .01     1.22    1.83     .86    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1119.220  3323.269    1.233  3324.502     21.30   10.48    1.70  3326.21     .00    1.65     1.94    2.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
      .500    .0620                                         .0179      .01     1.23    1.81     .85    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1119.720  3323.300    1.243  3324.543     21.30   10.38    1.67  3326.22     .00    1.65     1.94    2.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
      .500    .0601                                         .0175      .01     1.24    1.78     .86    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1120.220  3323.330    1.253  3324.583     21.30   10.29    1.64  3326.23     .00    1.65     1.94    2.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
      .500    .0601                                         .0170      .01     1.25    1.75     .86    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1120.720  3323.360    1.263  3324.623     21.30   10.19    1.61  3326.23     .00    1.65     1.93    2.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    21.769    .0200                                         .0160      .35     1.26    1.72    1.19    .013       .00   .00  PIPE   
� FILE: MAINNO.WSW                            W S P G W - CIVILDESIGN Version 14.08                                         PAGE    3
                                Program Package Serial Number: 7189                                     
                                                    WATER SURFACE PROFILE LISTING                    Date:12-11-2020  Time: 9:33:35
                          RAH2007: MORO POINT                                                       
                            MAIN STORM DRAIN (MAINNO.WSW)                                           
                              FROM SDDI3 TO CONNECTION TO EXISTING SD IN CLOWDER SPRINGS WAY        
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MAINNO.OUT
 ************************************************************************************************************************** ********
          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth
  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -|
  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |*******
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1142.489  3323.795    1.313  3325.107     21.30    9.74    1.47  3326.58     .00    1.65     1.90    2.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    13.505    .0200                                         .0142      .19     1.31    1.60    1.19    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1155.994  3324.064    1.369  3325.434     21.30    9.29    1.34  3326.77     .00    1.65     1.86    2.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     8.367    .0200                                         .0127      .11     1.37    1.47    1.19    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1164.361  3324.231    1.430  3325.662     21.30    8.86    1.22  3326.88     .00    1.65     1.81    2.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     5.160    .0200                                         .0113      .06     1.43    1.35    1.19    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1169.520  3324.334    1.497  3325.831     21.30    8.45    1.11  3326.94     .00    1.65     1.74    2.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     2.864    .0200                                         .0102      .03     1.50    1.23    1.19    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1172.385  3324.391    1.569  3325.961     21.30    8.05    1.01  3326.97     .00    1.65     1.64    2.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
      .925    .0200                                         .0092      .01     1.57    1.12    1.19    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1173.310  3324.410    1.652  3326.062     21.30    7.67     .91  3326.98     .00    1.65     1.52    2.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
  WALL  ENTRANCE                                                                                                            
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1173.310  3324.410    3.199  3327.609     21.30    1.66     .04  3327.65     .00     .96     4.00    9.000    4.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     1.250    .0201                                         .0002      .00     3.20     .16     .62    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1174.560  3324.435    3.173  3327.609     21.30    1.68     .04  3327.65     .00     .96     4.00    9.000    4.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
 JUNCT STR   .0199                                          .0002      .00    3.17     .17             .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1175.810  3324.460    3.154  3327.614     20.50    1.62     .04  3327.66     .00     .93     4.00    9.000    4.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
      .333    .0213                                         .0002      .00     3.15     .16     .60    .015       .00   .00  BOX    
� FILE: MAINNO.WSW                            W S P G W - CIVILDESIGN Version 14.08                                         PAGE    4
                                Program Package Serial Number: 7189                                     
                                                    WATER SURFACE PROFILE LISTING                    Date:12-11-2020  Time: 9:33:35
                          RAH2007: MORO POINT                                                       
                            MAIN STORM DRAIN (MAINNO.WSW)                                           
                              FROM SDDI3 TO CONNECTION TO EXISTING SD IN CLOWDER SPRINGS WAY        
 ************************************************************************************************************************** ********
          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth
  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip
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MAINNO.OUT
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -|
  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |*******
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1176.143  3324.467    3.147  3327.614     20.50    1.63     .04  3327.66     .00     .93     4.00    9.000    4.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
      .334    .0175                                         .0002      .00     3.15     .16     .64    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1176.477  3324.473    3.141  3327.614     20.50    1.63     .04  3327.66     .00     .93     4.00    9.000    4.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
      .333    .0213                                         .0002      .00     3.14     .16     .60    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1176.810  3324.480    3.134  3327.614     20.50    1.64     .04  3327.66     .00     .93     4.00    9.000    4.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
      .333    .0213                                         .0002      .00     3.13     .16     .60    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1177.143  3324.487    3.127  3327.614     20.50    1.64     .04  3327.66     .00     .93     4.00    9.000    4.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
      .334    .0175                                         .0002      .00     3.13     .16     .64    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1177.477  3324.493    3.121  3327.614     20.50    1.64     .04  3327.66     .00     .93     4.00    9.000    4.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
      .333    .0213                                         .0002      .00     3.12     .16     .60    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1177.810  3324.500    3.114  3327.614     20.50    1.65     .04  3327.66     .00     .93     4.00    9.000    4.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
  WALL  EXIT                                                                                                                
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1177.810  3324.500    3.115  3327.615     20.50    6.53     .66  3328.28     .00    1.62      .00    2.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    28.000    .0200                                         .0082      .23     3.11     .00    1.16    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1205.810  3325.060    2.785  3327.845     20.50    6.53     .66  3328.51     .00    1.62      .00    2.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
�

�

                          RAH2007: MORO POINT                                                       

                            MAIN STORM DRAIN (MAINNO.WSW)                                           

                              FROM SDDI3 TO CONNECTION TO EXISTING SD IN CLOWDER SPRINGS WAY        

    1000.00    .I        C H                    W    E                                                               .    R 
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MAINNO.OUT

    1002.98    .                                                                                                     .

    1005.97    .                                                                                                     .

    1008.95    .                                                                                                     .

    1011.93    .                                                                                                     .

    1014.91    .                                                                                                     .

    1017.90    .                                                                                                     .

    1020.88    .                                                                                                     .

    1023.86    .                                                                                                     .

    1026.84    .                                                                                                     .

    1029.83    .                                                                                                     .

    1032.81    .                                                                                                     .

    1035.79    .                                                                                                     .

    1038.78    .                                                                                                     .

    1041.76    .                                                                                                     .

    1044.74    .                                                                                                     .

    1047.72    .                                                                                                     .

    1050.71    .                                                                                                     .

Page 5



MAINNO.OUT

    1053.69    .                                                                                                     .

    1056.67    .                   I         C H   W    E                                                            .    R 

    1059.66    .                   I     W   C H           E                                                         .    R 

    1062.64    .                                                                                                     .

    1065.62    .                      I     W   CH           E                                                       .    R 

    1068.60    .                                                                                                     .

    1071.59    .                                                                                                     .

    1074.57    .                         I     W   CH          E                                                     .    JX

    1077.55    .                          I    W   C H            E                                                  .    R 

    1080.53    .                                                                                                     .

    1083.52    .                            I     W   C H          E                                                 .    R 

    1086.50    .                                                                                                     .

    1089.48    .                                                                                                     .

    1092.47    .                                I     W  C H          E                                              .    R 

    1095.45    .                                                                                                     .

    1098.43    .                                                                                                     .

    1101.41    .                                   I     W  C H        E                                             .    R 
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MAINNO.OUT

    1104.40    .                                                                                                     .

    1107.38    .                                     I     W  C H       E                                            .    R 

    1110.36    .                                                                                                     .

    1113.34    .                                      I      W  C H      E                                           .    R 

    1116.33    .                                        I     W  C H      E                                          .    R 

    1119.31    .                                         I      W C H     E                                          .    R 

    1122.29    .                                         I      W  CH     E                                          .    R 

    1125.28    .                                         I      W  C H    E                                          .    R 

    1128.26    .                                         I       W C H    E                                          .    R 

    1131.24    .                                          I      W C H    E                                          .    R 

    1134.22    .                                          I      W C H    E                                          .    R 

    1137.21    .                                                                                                     .

    1140.19    .                                                                                                     .

    1143.17    .                                            I       W C H   E                                        .    R 

    1146.16    .                                                                                                     .

    1149.14    .                                                                                                     .

    1152.12    .                                                                                                     .
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MAINNO.OUT

    1155.10    .                                                                                                     .

    1158.09    .                                              I       WC H   E                                       .    R 

    1161.07    .                                                                                                     .

    1164.05    .                                                                                                     .

    1167.03    .                                               I       WC H   E                                      .    R 

    1170.02    .                                               I        WC H  E                                      .    R 

    1173.00    .                                                I        W H  E                                      .    R 

    1175.98    .                                                IYYYYYYYYWYH  E                                      .    WE

    1178.97    .                                                I    C            W                                H .    R 

    1181.95    .                                                I    C            W                                H .    JX

    1184.93    .                                                I    C            W                                H .    R 

    1187.91    .                                                I    C            W                                H .    R 

    1190.90    .                                                I    C            W                                H .    R 

    1193.88    .                                                I    C            W                                H .    R 

    1196.86    .                                                I     C           W                                H .    R 

    1199.84    .                                                I     C           W                                H .    R 

    1202.83    .                                                IYYYYYCYYYYYYYYYYYWYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYH.    WX
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MAINNO.OUT

    1205.81    .                                                I         C H     W   E                              .    R 

             3315.930  3317.687  3319.444  3321.201  3322.958  3324.715  3326.472  3328.229  3329.987  3331.744  3333.500

 N O T E S 
 1. GLOSSARY
    I = INVERT ELEVATION
    C = CRITICAL DEPTH
    W = WATER SURFACE ELEVATION
    S = SUPER-ELEVATION 
    H = HEIGHT OF CHANNEL
    E = ENERGY GRADE LINE
    X = CURVES CROSSING OVER
    B = BRIDGE ENTRANCE OR EXIT
    Y = WALL ENTRANCE OR EXIT  
 2. STATIONS FOR POINTS AT A JUMP MAY NOT BE PLOTTED EXACTLY
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                                                             Inlet Control Nomographs



pkontchakov
Callout
-----------------

pkontchakov
Text Box
Facility DI#2: Q=21.3 CFS

pkontchakov
Text Box
HW/D

pkontchakov
Text Box
D

pkontchakov
Text Box
HW



pkontchakov
Callout
-----------------

pkontchakov
Text Box
Facilities DI#3: Q=20.5 CFS

pkontchakov
Text Box
HW/D

pkontchakov
Text Box
D

pkontchakov
Text Box
HW



                                              Emergency Overflow Computations



Worksheet for EO1 (Normal Depth)

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

%6.96Channel Slope

cfs21.3Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.380+00.00

0.380+00.35

0.060+01.33

0.000+01.33

0.130+02.50

0.170+02.50

0.420+15.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.013(0+02.50, 0.13)(0+00.00, 0.38)

0.016(0+15.00, 0.42)(0+02.50, 0.13)

Options

Pavlovskii's 
Method

Current Roughness Weighted 
Method

Pavlovskii's 
Method

Open Channel Weighting 
Method

Pavlovskii's 
Method

Closed Channel Weighting 
Method

Results

ft0.45Normal Depth

0.016Roughness Coefficient

ft0.45Elevation

0.00 to 0.42 
ft

Elevation Range

ft²2.7Flow Area

ft15.27Wetted Perimeter

ft0.18Hydraulic Radius

ft15.00Top Width

ft0.45Normal Depth

ft0.67Critical Depth

%0.51Critical Slope

ft/s7.94Velocity

ft0.98Velocity Head

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

12/17/2020

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterRAH2007.fm8



Worksheet for EO1 (Normal Depth)

Results

ft1.43Specific Energy

3.309Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00Downstream Depth

ft0.00Length

0Number Of Steps

GVF Output Data

ft0.00Upstream Depth

Profile Description

ft0.00Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.45Normal Depth

ft0.67Critical Depth

%6.96Channel Slope

%0.51Critical Slope

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

12/17/2020

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterRAH2007.fm8



Cross Section for EO1 (Normal Depth)

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

%6.96Channel Slope

ft0.45Normal Depth

cfs21.3Discharge

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

12/17/2020

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterRAH2007.fm8



Worksheet for EO1 (Weir)

Project Description

Headwater 
Elevation

Solve For

Input Data

cfs21.3Discharge

ft0.00Crest Elevation

ft0.45Tailwater Elevation

PavedCrest Surface Type

ft5.00Crest Breadth

ft15.00Crest Length

Results

ft0.60Headwater Elevation

ft0.60
Headwater Height Above 
Crest

ft0.45Tailwater Height Above Crest

ft^(1/2)/s3.02Weir Coefficient

1.000Submergence Factor

ft^(1/2)/s3.02Adjusted Weir Coefficient

ft²9.1Flow Area

ft/s2.35Velocity

ft16.21Wetted Perimeter

ft15.00Top Width

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

12/17/2020

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterRAH2007.fm8



Cross Section for EO1 (Weir)

Project Description

Headwater 
Elevation

Solve For

Input Data

cfs21.3Discharge

ft0.60Headwater Elevation

ft0.00Crest Elevation

ft0.45Tailwater Elevation

PavedCrest Surface Type

ft5.00Crest Breadth

ft15.00Crest Length

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

12/17/2020

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterRAH2007.fm8



                                                       Ditch Computation



Worksheet for PD - Park Ditch

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

%0.50Channel Slope

cfs2.0Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.400+00.00

0.000+06.50

0.500+07.50

0.500+08.50

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.025(0+08.50, 0.50)(0+00.00, 0.40)

Options

Pavlovskii's 
Method

Current Roughness Weighted 
Method

Pavlovskii's 
Method

Open Channel Weighting 
Method

Pavlovskii's 
Method

Closed Channel Weighting 
Method

Results

ft0.39Normal Depth

0.025Roughness Coefficient

ft0.39Elevation

0.00 to 0.50 
ft

Elevation Range

ft²1.4Flow Area

ft7.30Wetted Perimeter

ft0.19Hydraulic Radius

ft7.20Top Width

ft0.39Normal Depth

ft0.31Critical Depth

%1.72Critical Slope

ft/s1.41Velocity

ft0.03Velocity Head

ft0.43Specific Energy

0.560Froude Number

SubcriticalFlow Type

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

1/14/2021

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterRAH2007.fm8



Worksheet for PD - Park Ditch

GVF Input Data

ft0.00Downstream Depth

ft0.00Length

0Number Of Steps

GVF Output Data

ft0.00Upstream Depth

Profile Description

ft0.00Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.39Normal Depth

ft0.31Critical Depth

%0.50Channel Slope

%1.72Critical Slope

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

1/14/2021

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterRAH2007.fm8



Cross Section for PD - Park Ditch

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

%0.50Channel Slope

ft0.39Normal Depth

cfs2.0Discharge

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

1/14/2021

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterRAH2007.fm8



                                                      APPENDIX C 

Finished Floor Analyses



NOTES

(ft) (ft) (ft) (ft) (ft) (ft)

1 O2 3339.54 3339.16 0.27 3339.70 3340.04 3341.6 OK OK

2 N1 3339.43 3339.05 0.33 3339.71 3339.93 3341.6 OK OK

3 N1 3340.31 3339.93 0.33 3340.59 3340.81 3343.1 OK OK

4 N1 3341.20 3340.82 0.33 3341.48 3341.70 3343.1 OK OK

5 N1 3342.54 3342.16 0.33 3342.82 3343.04 3345.0 OK OK

6 N1 3344.06 3343.68 0.33 3344.34 3344.56 3345.0 OK OK

7 N1 3345.64 3345.26 0.33 3345.92 3346.14 3348.1 OK OK

8 N1 3347.23 3346.85 0.33 3347.51 3347.73 3348.1 OK OK

9 N1 3348.82 3348.44 0.33 3349.10 3349.32 3351.3 OK OK

10 N1 3350.41 3350.03 0.33 3350.69 3350.91 3351.3 OK OK

11 N1 3352.00 3351.62 0.33 3352.28 3352.50 3354.5 OK OK

12 N1 3353.59 3353.21 0.33 3353.87 3354.09 3354.5 OK OK

13 N1 3355.19 3354.81 0.33 3355.47 3355.69 3357.7 OK OK

14 N1 3356.80 3356.42 0.33 3357.08 3357.30 3357.7 OK OK

15 N1 3358.40 3358.02 0.33 3358.68 3358.90 3361.0 OK OK

16 N1 3359.96 3359.58 0.33 3360.24 3360.46 3361.0 OK OK

17 N1 3354.22 3353.84 0.33 3354.50 3354.72 3355.1 OK OK

18 N1 3352.64 3352.26 0.33 3352.92 3353.14 3355.1 OK OK

19 N1 3351.05 3350.67 0.33 3351.33 3351.55 3352.0 OK OK

20 N1 3349.46 3349.08 0.33 3349.74 3349.96 3352.0 OK OK

21 N1 3347.87 3347.49 0.33 3348.15 3348.37 3348.8 OK OK

22 N1 3346.29 3345.91 0.33 3346.57 3346.79 3348.8 OK OK

23 N1 3344.70 3344.32 0.33 3344.98 3345.20 3345.6 OK OK

24 N1 3343.13 3342.75 0.33 3343.41 3343.63 3345.6 OK OK

25 N1 3341.70 3341.32 0.33 3341.98 3342.20 3342.6 OK OK

26 N1 3340.36 3339.98 0.33 3340.64 3340.86 3342.6 OK OK

27 O1 3334.86 3334.48 0.33 3335.14 3335.36 3336.9 OK OK

28 O1 3336.03 3335.65 0.33 3336.31 3336.53 3336.9 OK OK

29 O1 3337.47 3337.09 0.33 3337.75 3337.97 3339.9 OK OK

30 O1 3339.04 3338.66 0.33 3339.32 3339.54 3339.9 OK OK

31 O1 3340.63 3340.25 0.33 3340.91 3341.13 3343.1 OK OK

32 O1 3342.22 3341.84 0.33 3342.50 3342.72 3343.1 OK OK

33 O1 3343.81 3343.43 0.33 3344.09 3344.31 3346.3 OK OK

34 O1 3345.40 3345.02 0.33 3345.68 3345.90 3346.3 OK OK

35 O1 3346.98 3346.60 0.33 3347.26 3347.48 3349.5 OK OK

36 O1 3348.57 3348.19 0.33 3348.85 3349.07 3349.5 OK OK

37 O1 3350.16 3349.78 0.33 3350.44 3350.66 3352.7 OK OK

38 O1 3351.75 3351.37 0.33 3352.03 3352.25 3352.7 OK OK

39 O1 3360.41 3360.03 0.33 3360.69 3360.91 3362.9 OK OK

40 O1 3362.00 3361.62 0.33 3362.28 3362.50 3362.9 OK OK

41 O1 3363.59 3363.21 0.33 3363.87 3364.09 3366.0 OK OK

42 O1 3365.01 3364.63 0.33 3365.29 3365.51 3366.0 OK OK

43 O1 3364.43 3364.05 0.33 3364.71 3364.93 3365.3 OK OK

44 O1 3362.84 3362.46 0.33 3363.12 3363.34 3365.3 OK OK

45 O1 3361.25 3360.87 0.33 3361.53 3361.75 3362.2 OK OK

46 O1 3359.66 3359.28 0.33 3359.94 3360.16 3362.2 OK OK

47 O1 3358.07 3357.69 0.33 3358.35 3358.57 3359.0 OK OK

48 O1 3356.48 3356.10 0.33 3356.76 3356.98 3359.0 OK OK

49 O1 3353.05 3352.67 0.33 3353.33 3353.55 3354.0 OK OK

50 O1 3351.46 3351.08 0.33 3351.74 3351.96 3354.0 OK OK

51 O1 3349.87 3349.49 0.33 3350.15 3350.37 3350.8 OK OK

52 O1 3348.28 3347.90 0.33 3348.56 3348.78 3350.8 OK OK

53 O1 3346.69 3346.31 0.33 3346.97 3347.19 3347.6 OK OK

54 O1 3345.10 3344.72 0.33 3345.38 3345.60 3347.6 OK OK

55 O1 3343.51 3343.13 0.33 3343.79 3344.01 3344.4 OK OK

56 O1 3341.93 3341.55 0.33 3342.21 3342.43 3344.4 OK OK

57 O1 3340.34 3339.96 0.33 3340.62 3340.84 3341.2 OK OK

58 O1 3338.75 3338.37 0.33 3339.03 3339.25 3341.2 OK OK

59 O1 3337.19 3336.81 0.33 3337.47 3337.69 3338.1 OK OK

60 O1 3335.78 3335.40 0.33 3336.06 3336.28 3338.1 OK OK

61 O1 3334.79 3334.41 0.33 3335.07 3335.29 3335.4 OK OK

62 O1 3333.90 3333.52 0.33 3334.18 3334.40 3335.4 OK OK

D100

Flowline

F.F.min
3

T/C + 6"

F.F.min
4

F.F.Design

MORO POINTE

FINISHED FLOOR - CITY OF LAS VEGAS JURISDICTION

FINISHED FLOORSINPUT INFORMATION

Lot

Number      

Hydraulic 

Section 

Utilized

T/C
1

See References 

on Last SheetF/L
2

T/C + 6"

Check

Flowline 

Check

J:\RAH2007 V21 NO\Drainage\Technical Study\Calcs\RAH2007 Finish Floor Analysis v201202.xlsx 1



NOTES

(ft) (ft) (ft) (ft) (ft) (ft)

D100

Flowline

F.F.min
3

T/C + 6"

F.F.min
4

F.F.Design

MORO POINTE

FINISHED FLOOR - CITY OF LAS VEGAS JURISDICTION

FINISHED FLOORSINPUT INFORMATION

Lot

Number      

Hydraulic 

Section 

Utilized

T/C
1

See References 

on Last SheetF/L
2

T/C + 6"

Check

Flowline 

Check

63 O2 3333.86 3333.48 0.27 3334.02 3334.36 3335.0 OK OK

64 O2 3333.86 3333.48 0.27 3334.02 3334.36 3335.0 OK OK

Where:

1: Top of Curb at High Side of Lot

2: TC-0.38 ( For Roll Curb), TC-0.5 (For L Curb)

3: Minimum Allowable Finished Floor Elevation above flowline elevation @ high side of lot = ( 2 x D100) + F/L

4: City of Las Vegas minimum allowable finished floor elevation  = T.C. @ high side of lot + 6-inches 

5: These lots have an adjacent solid grouted wall that protects the FF.

City of Las Vegas Finished Floor Criteria:  

-The finished floor shall be set a vertical distance above the gutter flowline of at least twice the depth of flow in the gutter flowline

  up to a maximum of 18 inches above the WSEL in the street. Per HCDDM, Section 304.4.

-The finished floor shall be set a vertical distance of at least 6-inches above the highest adjacent top of curb. Per HCDDM, Section 1602.

J:\RAH2007 V21 NO\Drainage\Technical Study\Calcs\RAH2007 Finish Floor Analysis v201202.xlsx 2



Lot 

Number
Street High TC

1
High FL

2 Section
Flow 

Depth
3 Min FF

4 Design FF Check Solid Grout

1 Clowder Springs Way 3336.05 3335.55 1** 0.25 3336.05 3341.6 OK No

1 Red Pass Drive 3337.92 3337.42 RP** 0.34 3338.10 3341.6 OK No

2 Red Pass Drive 3339.23 3338.73 RP** 0.34 3339.41 3341.6 OK No

3 Red Pass Drive 3341.04 3340.54 RP** 0.34 3341.22 3343.1 OK No

4 Red Pass Drive 3343.06 3342.56 RP** 0.34 3343.24 3343.1 CHECK Yes

5 Red Pass Drive 3343.06 3342.56 RP2 0.32 3343.20 3345.0 OK No

6 Red Pass Drive 3345.04 3344.54 RP2 0.32 3345.18 3345.0 CHECK Yes

7 Red Pass Drive 3347.06 3346.56 RP2 0.32 3347.20 3348.1 OK No

8 Red Pass Drive 3349.37 3348.87 RP2 0.32 3349.51 3348.1 CHECK Yes

9 Red Pass Drive 3351.72 3351.22 RP2 0.32 3351.86 3351.3 CHECK Yes

10 Red Pass Drive 3354.01 3353.51 RP2 0.32 3354.15 3351.3 CHECK Yes

11 Red Pass Drive 3356.06 3355.56 RP2 0.32 3356.20 3354.5 CHECK Yes

12 Red Pass Drive 3358.03 3357.53 RP2 0.32 3358.17 3354.5 CHECK Yes

13 Red Pass Drive 3360.15 3359.65 RP2 0.32 3360.29 3357.7 CHECK Yes

14 Red Pass Drive 3362.50 3362.00 RP2 0.32 3362.64 3357.7 CHECK Yes

15 Red Pass Drive 3364.85 3364.35 RP1 0.30 3364.95 3361.0 CHECK Yes

16 Red Pass Drive 3369.15 3368.65 RP1 0.30 3369.25 3361.0 CHECK Yes

26 Bear Hill St 3336.95 3336.57 N2 0.36 3337.29 3342.6 OK No

27 Bear Hill St 3332.88 3332.50 N2 0.36 3333.22 3336.9 OK No

42 Desert Foothills St 3372.00 3371.62 DF 0.00 3371.62 3366.0 CHECK Yes

43 Desert Foothills St 3369.60 3369.22 DF 0.00 3369.22 3365.3 CHECK Yes

43 Kindle Corner Ave 3365.50 3365.12 KC 0.00 3365.12 3365.3 OK No

44 Kindle Corner Ave 3364.67 3364.17 KCA 0.32 3364.81 3365.3 OK No

45 Kindle Corner Ave 3363.93 3363.43 KCA 0.32 3364.07 3362.2 CHECK Yes

46 Kindle Corner Ave 3363.03 3362.53 KCA 0.32 3363.17 3362.2 CHECK Yes

47 Kindle Corner Ave 3362.03 3361.53 KCA 0.32 3362.17 3359.0 CHECK Yes

48 Kindle Corner Ave 3361.04 3360.54 KCA 0.32 3361.18 3359.0 CHECK Yes

49 Kindle Corner Ave 3357.46 3356.96 KCA 0.32 3357.60 3354.0 CHECK Yes

50 Kindle Corner Ave 3355.79 3355.29 KCA 0.32 3355.93 3354.0 CHECK Yes

51 Kindle Corner Ave 3354.02 3353.52 KCA 0.32 3354.16 3350.8 CHECK Yes

52 Kindle Corner Ave 3352.05 3351.55 KCA 0.32 3352.19 3350.8 CHECK Yes

53 Kindle Corner Ave 3350.03 3349.53 KCA 0.32 3350.17 3347.6 CHECK Yes

54 Kindle Corner Ave 3348.03 3347.53 KCA 0.32 3348.17 3347.6 CHECK Yes

55 Kindle Corner Ave 3346.26 3345.76 KCA 0.32 3346.40 3344.4 CHECK Yes

56 Kindle Corner Ave 3344.53 3344.03 KCA 0.32 3344.67 3344.4 CHECK Yes

57 Kindle Corner Ave 3342.80 3342.30 KCA 0.32 3342.94 3341.2 CHECK Yes

58 Kindle Corner Ave 3341.00 3340.50 KCA 0.32 3341.14 3341.2 OK No

59 Kindle Corner Ave 3339.03 3338.53 KCA 0.32 3339.17 3338.1 CHECK Yes

60 Kindle Corner Ave 3337.07 3336.57 KCA 0.32 3337.21 3338.1 OK No

61 Kindle Corner Ave 3335.04 3334.54 KCA 0.32 3335.18 3335.4 OK No

62 Kindle Corner Ave 3333.07 3332.57 KCA 0.32 3333.21 3335.4 OK No

63 Kindle Corner Ave 3331.40 3330.90 KCA 0.32 3331.54 3335.0 OK No

64 Kindle Corner Ave 3330.00 3329.50 KCA 0.32 3330.14 3335.0 OK No

64 Clowder Springs Way 3325.04 3324.54 2** 0.25 3325.04 3335.0 OK No

1: High TC is the elevation at the high side of the adjacent perimeter street

2: 0.5-ft is subtracted from the High TC to obain the High FL elevation

3: Flow depth is the normal depth in adjacent perimeter street

4: Min FF is the High FL plus twice the depth of flow.

Lot 

Number
Street High TC

1
High FL

2 Section
Flow 

Depth
3 Min FF

4 Design FF Check Solid Grout

27 Bear Hill St 3332.80 3332.42 EO2 0.00 3332.42 3336.9 OK No

1: High TC is the elevation at the high side of the adjacent perimeter street.

2: 0.38-ft is subtracted from the High TC to obain the High FL elevation

3: Flow depth is the normal depth of emergency overflow in adjacent perimeter street.

4: Min FF is the High FL plus the depth of emergency overflow.

Adjacent/Perimeter Street Check

Adjacent/Perimeter Street Check - Emergency Overflow

Supplemental Finish Floor Checks

Emergency Overflow Finish Floor Checks
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REGIONAL STORM DRAIN ALIGNMENT

LEGEND

EXISTING STORM DRAIN ALIGNMENT

CONCENTRATION POINT

W51 BASIN DESIGNATION

1 LOCAL  FACILITY DESIGNATION

VILLAGE 21 LOCAL STORM DRAIN ALIGNMENT

DEVELOPED CONDITION FLOW ARROW

INTERIM BERM/CHANNEL ALIGNMENT

calcantara
Text Box
V21 MDS UP#1 ADD#1

calcantara
Cloud+

calcantara
Cloud+
Project site storm drain facility

calcantara
Cloud+

calcantara
Cloud+
PROJECT SITE

calcantara
Cloud+

calcantara
Cloud+
Project site storm drain facility



                                                Referenced Hydrology



 

Update #1 to the  

FLOOD CONTROL MASTER  

PLAN UPDATE  

SUMMERLIN WEST PLANNING AREA 
Las Vegas, Nevada 

 

 

W.O. # 7809 

Prepared for: Submitted to: 

Howard Hughes Corp. Public Works Department 

 City of Las Vegas 



B.2.4 VILLAGE 21 

calcantara
Text Box
V21 UP#1



DEVELOPMENT: Village 21

W.O. # 7809 CALCULATED BY: GB

C1=14.8 C2=29.4 C1=20.2 C2=30.6

Length High Elev Low Elev Slope V1 V2

(ft) (ft) (ft) (ft/ft) (fps) (fps)

A 1614 3295 3236 0.037 20.2 3.9 30.6 5.9

B 1039 3308 3265 0.041 20.2 4.1 30.6 6.2

C 1596 3357 3304 0.033 20.2 3.7 30.6 5.6

D 1240 3347 3292 0.044 20.2 4.3 30.6 6.4

E 1545 3402 3301 0.065 20.2 5.2 30.6 7.8

F 1350 3401 3323 0.058 20.2 4.9 30.6 7.4

G 780 3260 3248 0.015 20.2 2.5 30.6 3.8

H 1078 3237 3221 0.015 20.2 2.5 30.6 3.7

I 1599 3274 3223 0.032 20.2 3.6 30.6 5.5

J 1010 3323 3275 0.048 20.2 4.4 30.6 6.7

K 867 3366 3322 0.051 20.2 4.6 30.6 6.9

L 1027 3422 3366 0.055 20.2 4.7 30.6 7.1

M 1026 3326 3280 0.045 20.2 4.3 30.6 6.5

N 558 3358 3335 0.041 20.2 4.1 30.6 6.2

O 779 3371 3330 0.053 20.2 4.6 30.6 7.0

P 644 3389 3371 0.028 20.2 3.4 30.6 5.1

Q 587 3408 3389 0.021 20.2 2.9 30.6 4.4

R 555 3433 3411 0.040 20.2 4.0 30.6 6.1

S 1240 3436 3376 0.048 20.2 4.4 30.6 6.7

T 1100 3369 3322 0.043 20.2 4.2 30.6 6.3

U 1700 3314 3237 0.045 20.2 4.3 30.6 6.5

V 1020 3395 3315 0.078 20.2 5.7 30.6 8.6

W 1290 3383 3319 0.050 20.2 4.5 30.6 6.8

X 636 3408 3382 0.041 20.2 4.1 30.6 6.2

Y 721 3453 3409 0.061 20.2 5.0 30.6 7.6

Z 785 3470 3410 0.076 20.2 5.6 30.6 8.5

AA 462 3416 3387 0.063 20.2 5.1 30.6 7.7

COS-3 1556 3450 3360 0.058 14.8 3.6 29.4 7.1

COS-2 506 3325 3323 0.004 14.8 0.9 29.4 1.8

COS-1 1604 3357 3268 0.055 14.8 3.5 29.4 6.9

NP-4 896 3443 3385 0.065 20.2 5.1 30.6 7.8

NP-3 750 3402 3389 0.017 20.2 2.7 30.6 4.0

NP-2 389 3375 3360 0.039 20.2 4.0 30.6 6.0

NP-1 218 3310 3301 0.041 20.2 4.1 30.6 6.2

SUMM1 2080 3445 3385 0.029 20.2 3.4 30.6 5.2

SUMM2 1370 3385 3300 0.062 20.2 5.0 30.6 7.6

SUMM3 1070 3452 3396 0.052 20.2 4.6 30.6 7.0

SUMM4 1545 3396 3288 0.070 20.2 5.3 30.6 8.1

DES1 775 3395 3385 0.013 20.2 2.3 30.6 3.5

C1 applies to the first 500 feet of travel distance                                      

C2 applies to the remaining travel distance

DEVELOPED CONDITION ONSITE

C2Basin C1

TRAVEL TIME CALCULATIONS

First 500 feet Remaining Travel Distance

Existing: Developed

2
1

CSVelocity =
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DEVELOPMENT: Village 21

W.O. # 7809 CALCULATED BY: GB

C1=14.8 C2=29.4 C1=20.2 C2=30.6

Length High Elev Low Elev Slope V1 V2

(ft) (ft) (ft) (ft/ft) (fps) (fps)

C1 applies to the first 500 feet of travel distance                                      

C2 applies to the remaining travel distance

DEVELOPED CONDITION ONSITE

C2Basin C1

TRAVEL TIME CALCULATIONS

First 500 feet Remaining Travel Distance

Existing: Developed

2
1

CSVelocity =

DES2 855 3385 3370 0.018 20.2 2.7 30.6 4.1

DES3 995 3445 3375 0.070 20.2 5.4 30.6 8.1

DES4 900 3370 3360 0.011 20.2 2.1 30.6 3.2

DES5 1620 3360 3340 0.012 20.2 2.2 30.6 3.4

CARR1 1315 3320 3275 0.034 20.2 3.7 30.6 5.7

CARR2 980 3280 3265 0.015 20.2 2.5 30.6 3.8

CARR3 1685 3265 3230 0.021 20.2 2.9 30.6 4.4

ST1 910 3435 3380 0.060 20.2 5.0 30.6 7.5

ST2 1555 3450 3360 0.058 20.2 4.9 30.6 7.4

ST3 985 3375 3315 0.061 20.2 5.0 30.6 7.6

ST6 1615 3355 3270 0.053 20.2 4.6 30.6 7.0

ST7 1230 3306 3290 0.013 20.2 2.3 30.6 3.5

DC-1 3243 3233 3194 0.012 20.2 2.2 30.6 3.4

DC-2 1220 3302 3233 0.057 20.2 4.8 30.6 7.3

NVE 1480 3253 3197 0.038 20.2 3.9 30.6 6.0

STD 466 3335 3326 0.019 20.2 2.8 30.6 4.3

STB 1439 3366 3279 0.060 20.2 5.0 30.6 7.5

STA 454 3263 3237 0.057 20.2 4.8 30.6 7.3

V25-E 1250 3447 3406 0.033 20.2 3.7 30.6 5.5

V25-FOXS 2150 3457 3442 0.007 20.2 1.7 30.6 2.6

V25-FOXN 1230 3502 3452 0.041 20.2 4.1 30.6 6.2

V25-G 720 3482 3438 0.061 20.2 5.0 30.6 7.6

V25-F 1030 3538 3455 0.081 20.2 5.7 30.6 8.7

V25-COS3 390 3453 3422 0.079 20.2 5.7 30.6 8.6

V25-COS4 1205 3538 3451 0.072 20.2 5.4 30.6 8.2

V25-COS2 1036 3507 3496 0.010 20.2 2.1 30.6 3.1

STA1 1455 3537 3456 0.056 20.2 4.8 30.6 7.2

V25-C 1465 3537 3497 0.027 20.2 3.3 30.6 5.1

V25-B 1311 3499 3452 0.036 20.2 3.8 30.6 5.8
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Subbasin Area Type
Soil 

Percentage
1 2 4 5 6 7 8 9 11 12 Soil Weighted CN

CN 
Value

DEVELOPED CONDITION ONSITE

Curve Number calculations for basins

V21-COS3 - COS W 5.90 156 100% 100% 88.0 88.0

152 35% 100% 33.4

156 65% 100% 61.6
V21-P - VC/SFA 3.02 152 100% 95% 5% 92.1 92.1

V21-Q - VC/SFA 3.18 152 100% 95% 5% 92.2 92.2

V21-R - VC/SFA 3.05 152 100% 95% 5% 92.2 92.2

152 99% 40% 60% 93.7

156 1% 40% 60% 0.5

152 9% 100% 8.1

156 91% 100% 80.0

V25-COS4 - COS W 4.71 156 100% 100% 88.0 88.0

152 79% 100% 75.3

156 21% 100% 19.7

152 84% 100% 77.7
156 16% 100% 15.3

V21-B - SF3 0.16 156 100% 100% 95.0 95.0

V21-COS1 - COS 7.79 156 100% 100% 88.0 88.0

152 35% 100% 30.7

156 65% 100% 57.6

152 28% 100% 25.4

156 72% 100% 66.6

152 26% 100% 24.0

156 74% 100% 68.0

152 99% 100% 90.8

156 1% 100% 1.2

V21-N - VC/SFA 2.50 152 100% 95% 5% 92.2 92.2

V21-NP2 - COS 0.94 152 100% 100% 89.0 89.0

V21-O - VC/SFA 3.45 152 100% 95% 5% 92.1 92.1

152 26% 40% 60% 24.7
156 74% 40% 60% 69.5

94.2

92.0V21J - SFA 11.75

V21-T - EC/MF3

8.94

0.58

V21-M - SFA

V21-K - SFA 8.20

7.44

V25-G - MF3 ( R )

V21-L - SF3

V21-S - VC/MF3

V21-COS2 - COS

V25-F - SF3

V25-COS3 - COS W

6.33

93.0

95.0

94.2

95.0

88.1

88.3

92.0

5.93

92.0

10.40

11.44

2.32

calcantara
Rectangle

calcantara
Rectangle



Subbasin Area Type
Soil 

Percentage
1 2 4 5 6 7 8 9 11 12 Soil Weighted CN

CN 
Value

DEVELOPED CONDITION ONSITE

Curve Number calculations for basins

152 36% 100% 33.1

156 64% 100% 59.9

152 21% 100% 19.7

156 79% 100% 73.3

152 32% 100% 30.8

156 68% 100% 64.2

152 74% 100% 70.3

156 26% 100% 24.7

152 0% 100% 0.4

156 100% 100% 91.6

152 6% 100% 5.5

156 94% 100% 87.5

152 56% 40% 60% 52.7
156 44% 40% 60% 41.5

V21-E - SF3 19.83 156 100% 100% 95.0 95.0

V21-F - SF3 16.64 156 100% 100% 95.0 95.0

V25-A - SF3 21.16 156 100% 100% 95.0 95.0

V25-B - SF1 19.86 156 100% 100% 95.0 95.0

156 74% 100% 70.6

731 26% 100% 24.4
V25-COS1 - COS 3.46 156 100% 100% 88.0 88.0

V25-COS2 - COS 1.79 156 100% 100% 88.0 88.0

V25-D - SF3 27.17 156 100% 100% 95.0 95.0

V25-E - SF2 17.13 156 100% 100% 95.0 95.0

V25-LVVWD - COS 13.89 156 100% 100% 88.0 88.0

V25-NV - COS 2.41 156 100% 100% 88.0 88.0

95.0

92.0

93.0

94.220.09

V25-C - SF1

V21-G - EC

5.86

V21-NVE - DC

V21-U - EC/MF3

V21-I - SFA

V21-DC1 - DC

V21-H - EC

V21-DC2 - DC

95.026.55

93.0

93.0

95.0

4.93

8.07

18.62

21.78

1.19



Subbasin Area Type
Soil 

Percentage
1 2 4 5 6 7 8 9 11 12 Soil Weighted CN

CN 
Value

DEVELOPED CONDITION ONSITE

Curve Number calculations for basins

156 97% 100% 92.1

502 3% 100% 2.8

V21-B - SF3 13.65 156 100% 100% 95.0 95.0

V21-C - SF3 15.15 156 100% 100% 95.0 95.0

V21-D - SF3 14.75 156 100% 100% 95.0 95.0

V21-FIRE - DC 1.90 156 100% 100% 93.0 93.0

V21-NP1 - COS 1.27 156 100% 100% 88.0 88.0

94.9V21-A - SF3 13.75



STANDARD FORM 4
DEVELOPMENT: Village 21

W.O. # 7809 GB

SUB-BASIN INITIAL/OVERLAND TRAVEL TIME Tc CHECK FINAL LAG REMARKS

DATA TIME (Ti) (Tt) (URBANIZED BASINS) Tc TIME

DESIG. Cn K AREA AREA LENGTH SLOPE Ti LENGTH SLOPE V1 V2 Tt TOTAL Tc TLAG
Ac. Mi^2 Ft % Min. Ft. % fps fps Min. LENGTH Min. Min. Hr.

(1) (2) (3) (4) (5) (6) (7) (8) (9a) (9b) (10) (11) (12)

A 94.9 0.863 14.15 0.0221 100 1.0 4.27 1614 3.7 3.9 5.9 5.33 1714 19.52 9.60 0.096

B 95.0 0.864 13.90 0.0217 100 1.0 4.25 1039 4.1 4.1 6.2 3.47 1139 16.33 7.72 0.077

C 95.0 0.864 14.83 0.0232 100 1.0 4.25 1596 3.3 3.7 5.6 5.54 1696 19.42 9.79 0.098

D 95.0 0.864 14.73 0.0230 100 1.0 4.25 1240 4.4 4.3 6.4 3.87 1340 17.44 8.12 0.081

E 95.0 0.864 20.15 0.0315 100 1.0 4.25 1545 6.5 5.2 7.8 3.84 1645 19.14 8.09 0.081

F 95.0 0.864 16.58 0.0259 100 1.0 4.25 1350 5.8 4.9 7.4 3.64 1450 18.06 7.89 0.079

G 95.0 0.864 5.01 0.0078 100 1.0 4.25 780 1.5 2.5 3.8 4.56 880 14.89 8.80 0.088

H 95.0 0.864 5.79 0.0091 100 1.0 4.25 1078 1.5 2.5 3.7 5.97 1178 16.54 10.22 0.102

I 92.0 0.824 18.69 0.0292 100 1.0 4.96 1599 3.2 3.6 5.5 5.66 1699 19.44 10.62 0.106

J 92.0 0.824 11.83 0.0185 100 1.0 4.96 1010 4.8 4.4 6.7 3.17 1110 16.17 8.13 0.081

K 92.0 0.824 8.20 0.0128 100 1.0 4.96 867 5.1 4.6 6.9 2.72 967 15.37 7.68 0.077

L 95.0 0.864 7.44 0.0116 100 1.0 4.25 1027 5.5 4.7 7.1 3.00 1127 16.26 7.24 0.072

M 92.0 0.824 9.11 0.0142 100 1.0 4.96 1027 5.5 4.7 7.1 3.00 1127 16.26 7.96 0.080

N 92.2 0.827 2.54 0.0040 100 1.0 4.91 558 4.1 4.1 6.2 2.19 658 13.66 7.10 0.071

O 92.1 0.826 3.47 0.0054 100 1.0 4.93 779 5.3 4.6 7.0 2.46 879 14.88 7.39 0.074

P 92.1 0.826 3.00 0.0047 100 1.0 4.93 644 2.8 3.4 5.1 2.94 744 14.13 7.86 0.079

Q 92.2 0.826 3.16 0.0049 100 1.0 4.93 587 2.1 2.9 4.4 3.17 687 13.82 8.10 0.081

R 92.2 0.826 3.07 0.0048 100 1.0 4.93 555 4.0 4.0 6.1 2.22 655 13.64 7.15 0.071

S 94.2 0.853 6.33 0.0099 100 1.0 4.44 1240 4.8 4.4 6.7 3.71 1340 17.44 8.15 0.081

T 94.2 0.853 5.98 0.0093 100 1.0 4.44 1100 4.3 4.2 6.3 3.58 1200 16.67 8.01 0.080

U 94.2 0.853 20.17 0.0315 100 1.0 4.44 1700 4.5 4.3 6.5 5.01 1800 20.00 9.45 0.094

V 94.2 0.853 7.25 0.0113 100 1.0 4.44 1020 7.8 5.7 8.6 2.48 1120 16.22 6.92 0.069

W 94.2 0.853 8.31 0.0130 100 1.0 4.44 1290 5.0 4.5 6.8 3.78 1390 17.72 8.22 0.082

X 94.2 0.853 3.94 0.0061 100 1.0 4.44 636 4.1 4.1 6.2 2.41 736 14.09 6.84 0.068

Y 94.2 0.853 3.98 0.0062 100 1.0 4.44 721 6.1 5.0 7.6 2.16 821 14.56 6.60 0.066

Z 94.2 0.853 4.50 0.0070 100 1.0 4.44 785 7.6 5.6 8.5 2.05 885 14.92 6.49 0.065

AA 94.2 0.853 4.02 0.0063 100 1.0 4.44 462 6.3 5.1 7.7 1.52 562 13.12 5.96 0.060

COS-3 88.0 0.772 5.90 0.0092 100 1.0 5.91 1556 5.8 3.6 7.1 4.83 1656 19.20 10.74 0.107

COS-2 88.3 0.776 0.58 0.0009 50 1.0 4.13 506 0.4 0.9 1.8 9.01 556 13.09 13.09 0.131

COS-1 88.0 0.772 7.80 0.0122 100 1.0 5.91 1604 5.5 3.5 6.9 5.05 1704 19.47 10.96 0.110

NP-4 88.0 0.772 1.05 0.0016 100 1.0 5.91 896 6.5 5.1 7.8 2.47 996 15.53 8.38 0.084

NP-3 88.0 0.772 1.14 0.0018 100 1.0 5.91 750 1.7 2.7 4.0 4.17 850 14.72 10.08 0.101

NP-2 89.0 0.785 0.93 0.0015 100 1.0 5.67 389 3.9 4.0 6.0 1.63 489 12.72 7.31 0.073

NP-1 88.0 0.772 1.27 0.0020 100 1.0 5.91 218 4.1 4.1 6.2 0.89 318 11.77 6.80 0.068

SUMM1 98.0 0.904 5.05 0.0079 40 2.0 1.77 2080 2.9 3.4 5.2 7.50 2120 21.78 9.27 0.093

SUMM2 98.0 0.904 3.63 0.0057 40 2.0 1.77 1370 6.2 5.0 7.6 3.56 1410 17.83 5.33 0.053

SUMM3 98.0 0.904 2.85 0.0045 40 2.0 1.77 1070 5.2 4.6 7.0 3.16 1110 16.17 4.93 0.049

Developed

DEVELOPED CONDITION ONSITE

 

CALCULATED BY:

V1 applies to the first 500 feet of travel distance                                      
V2 applies to the remaining travel distance

Existing:
T

k L

S
i 

18 11 1 2

1 3

. ( . ) /

/

k Cn 00132 039. .

T
L

V
t 

60

tic TTT 
2

1
8.141 SV  2

1
4.292 SV  2

1
2.201 SV  2

1
6.302 SV 
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STANDARD FORM 4
DEVELOPMENT: Village 21

W.O. # 7809 GB

SUB-BASIN INITIAL/OVERLAND TRAVEL TIME Tc CHECK FINAL LAG REMARKS

DATA TIME (Ti) (Tt) (URBANIZED BASINS) Tc TIME

DESIG. Cn K AREA AREA LENGTH SLOPE Ti LENGTH SLOPE V1 V2 Tt TOTAL Tc TLAG
Ac. Mi^2 Ft % Min. Ft. % fps fps Min. LENGTH Min. Min. Hr.

(1) (2) (3) (4) (5) (6) (7) (8) (9a) (9b) (10) (11) (12)

Developed

DEVELOPED CONDITION ONSITE

 

CALCULATED BY:

V1 applies to the first 500 feet of travel distance                                      
V2 applies to the remaining travel distance

Existing:
T

k L

S
i 

18 11 1 2

1 3

. ( . ) /

/

k Cn 00132 039. .

T
L

V
t 

60

tic TTT 
2

1
8.141 SV  2

1
4.292 SV  2

1
2.201 SV  2

1
6.302 SV 

SUMM4 98.0 0.904 4.87 0.0076 40 2.0 1.77 1545 7.0 5.3 8.1 3.71 1585 18.81 5.49 0.055

DES1 98.0 0.904 1.80 0.0028 35 2.0 1.66 775 1.3 2.3 3.5 4.95 810 14.50 6.61 0.066

DES2 98.0 0.904 2.39 0.0037 35 2.0 1.66 855 1.8 2.7 4.1 4.57 890 14.94 6.23 0.062

DES3 98.0 0.904 3.73 0.0058 35 2.0 1.66 995 7.0 5.4 8.1 2.57 1030 15.72 4.23 0.042 TLAG=0.050

DES4 98.0 0.904 2.79 0.0044 35 2.0 1.66 900 1.1 2.1 3.2 5.98 935 15.19 7.64 0.076

DES5 98.0 0.904 5.83 0.0091 32 2.0 1.59 1620 1.2 2.2 3.4 9.20 1652 19.18 10.79 0.108

CARR1 98.0 0.904 3.52 0.0055 24 2.0 1.37 1315 3.4 3.7 5.7 4.63 1339 17.44 6.00 0.060

CARR2 98.0 0.904 2.45 0.0038 24 2.0 1.37 980 1.5 2.5 3.8 5.45 1004 15.58 6.82 0.068

CARR3 98.0 0.904 4.87 0.0076 30 2.0 1.54 1685 2.1 2.9 4.4 7.34 1715 19.53 8.88 0.089

ST1 98.0 0.904 1.50 0.0023 20 2.0 1.25 910 6.0 5.0 7.5 2.59 930 15.17 3.84 0.038 TLAG=0.050

ST2 98.0 0.904 2.88 0.0045 41 2.0 1.80 1555 5.8 4.9 7.4 4.10 1596 18.87 5.90 0.059

ST3 98.0 0.904 1.70 0.0027 20 2.0 1.25 985 6.1 5.0 7.6 2.74 1005 15.58 4.00 0.040 TLAG=0.050

ST6 98.0 0.904 3.08 0.0048 24 2.0 1.37 1615 5.3 4.6 7.0 4.45 1639 19.11 5.82 0.058

ST7 98.0 0.904 2.30 0.0036 40 2.0 1.77 1230 1.3 2.3 3.5 7.10 1270 17.06 8.88 0.089

DC-1 93.0 0.838 8.19 0.0128 50 1.0 3.34 3243 1.2 2.2 3.4 17.39 3293 28.29 20.73 0.207

DC-2 93.0 0.838 1.19 0.0019 25 1.0 2.36 1220 5.7 4.8 7.3 3.38 1245 16.92 5.75 0.057

NVE 93.0 0.838 21.74 0.0340 100 1.0 4.72 1480 3.8 3.9 6.0 4.86 1580 18.78 9.59 0.096

STD 98.0 0.904 0.88 0.0014 20 2.0 1.25 466 1.9 2.8 4.3 2.77 486 12.70 4.02 0.040 TLAG=0.050

STB 98.0 0.904 2.65 0.0041 20 2.0 1.25 1439 6.0 5.0 7.5 3.76 1459 18.11 5.01 0.050

STA 98.0 0.904 1.01 0.0016 30 2.0 1.54 454 5.7 4.8 7.3 1.57 484 12.69 3.10 0.031 TLAG=0.050

V25-E 95.0 0.864 17.13 0.0268 100 1.0 4.25 1250 3.3 3.7 5.5 4.53 1350 17.50 8.78 0.088

V25-FOXS 98.0 0.904 3.19 0.0050 60 2.0 2.17 2150 0.7 1.7 2.6 15.70 2210 22.28 17.87 0.179

V25-FOXN 98.0 0.904 3.23 0.0050 60 2.0 2.17 1230 4.1 4.1 6.2 4.02 1290 17.17 6.19 0.062

V25-G 93.0 0.838 11.44 0.0179 100 1.0 4.72 720 6.1 5.0 7.6 2.15 820 14.56 6.88 0.069

V25-F 95.0 0.864 10.45 0.0163 100 1.0 4.25 1030 8.1 5.7 8.7 2.47 1130 16.28 6.72 0.067

V25-COS3 88.1 0.773 2.37 0.0037 100 1.0 5.89 390 7.9 5.7 8.6 1.14 490 12.72 7.03 0.070

V25-COS4 88.0 0.772 4.64 0.0073 100 1.0 5.91 1205 7.2 5.4 8.2 2.96 1305 17.25 8.88 0.089

V25-COS2 88.0 0.772 1.79 0.0028 100 1.0 5.91 1036 1.0 2.1 3.1 6.94 1136 16.31 12.85 0.128

STA1 98.0 0.904 2.98 0.0046 18 2.0 1.19 1455 5.6 4.8 7.2 3.95 1473 18.18 5.14 0.051

V25-C 95.0 0.864 26.54 0.0415 100 1.0 4.25 1465 2.7 3.3 5.1 5.68 1565 18.69 9.93 0.099

V25-B 95.0 0.864 19.93 0.0311 100 1.0 4.25 1311 3.6 3.8 5.8 4.51 1411 17.84 8.76 0.088

Tc Min (DEV)= 5 min

Tc Min (UNDEV)= 10 min
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V21-SDN3.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   27DEC18  TIME  16:51:33   *                                                   *           (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    INPUT FILE DATE = SEPTEMBER 12,2017                                         

              2           ID    DESIGN STORM = 100-YEAR 6-HR STORM                                          

              3           ID    STORM DISTRIBUTION = SDN #3                                                 

              4           ID    MODELED BY VTN (JYA)                                                        

              5           ID                                                                                

              6           ID    ******************************************************************          

              7           ID    * VILLAGE 21 (PREVIOUSLY AREA 1) HEC-1 MODE                      *          

              8           ID    * REFER TO LAND USE EXHIBIT BY VTN FOR LOCATION OF AREAS 1       *          

              9           ID    *                                                                *          

              10           ID    ******************************************************************          

             11           ID                                                                                

             12           ID                                                                                

             13           ID                                                                                

             14           ID  100-YEAR,  6-HOUR STORM,  SDN3                                                

             15           ID                                                                                

             16           IT       5       0       0     100                                                

             17           IO       5       0       0                                                        

             18           IN       5       0       0                                                        

             19           JR    PREC    1.00                                                                

                          *                                                                               

 

             20           KK   SUMM3                                                                        

             21           BA  0.0045                                                                        

             22           PB    3.40                                                                        

             23           PC       0    0.02   0.057    0.07   0.087   0.108   0.124    0.13    0.13   0.130

             24           PC    0.13    0.13    0.13   0.133    0.14   0.142   0.148   0.158   0.172   0.181

             25           PC    0.19   0.197   0.199     0.2   0.201   0.204   0.214   0.229   0.241   0.249

             26           PC   0.251   0.256    0.27   0.278   0.281   0.283   0.295   0.322   0.352   0.409

             27           PC   0.499    0.59    0.71   0.744   0.781   0.812   0.819   0.835   0.851   0.856

             28           PC    0.86   0.868   0.876   0.888    0.91   0.926   0.937    0.95    0.97   0.976

             29           PC   0.982   0.985   0.987   0.989    0.99   0.993   0.993   0.994   0.995   0.998

             30           PC   0.998   0.999       1                                                        

             31           LS       0      98                                                                

             32           UD   0.050                                                                        

                          *                                                                               

 

             33           KK       Z                                                                        

             34           BA  0.0070                                                                        

             35           PB    3.41                                                                        

             36           LS       0    94.2                                                                

             37           UD   0.065                                                                        

                          *                                                                               

 

             38           KK      AA                                                                        

             39           BA  0.0063                                                                        

             40           PB    3.40                                                                        

             41           LS       0    94.2                                                                

             42           UD   0.060                                                                        

                          *                                                                               
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1                                                       HEC-1 INPUT                                             PAGE  2

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

 

             43           KK     CAA                                                                        

             44           KM   COMBINES SUMM3, Z, AND AA                                                    

             45           HC       3                                                                        

                          *                                                                               

 

             46           KK    NP-4                                                                        

             47           BA  0.0016                                                                        

             48           PB    3.40                                                                        

             49           LS       0    88.0                                                                

             50           UD   0.084                                                                        

                          *                                                                               

 

             51           KK    NP-3                                                                        

             52           BA  0.0018                                                                        

             53           PB    3.38                                                                        

             54           LS       0    88.0                                                                

             55           UD   0.101                                                                        

                          *                                                                               

 

             56           KK   CNP-3                                                                        

             57           KM   COMBINES NP-3 AND NP-4                                                       

             58           HC       2                                                                        

                          *                                                                               

 

             59           KK   SUMM1                                                                        

             60           PB    3.40                                                                        

             61           BA  0.0079                                                                        

             62           LS       0      98                                                                

             63           UD   0.093                                                                        

                          *                                                                               

 

             64           KK       Y                                                                        

             65           PB    3.40                                                                        

             66           BA  0.0062                                                                        

             67           LS       0    94.2                                                                

             68           UD   0.066                                                                        

                          *                                                                               

 

             69           KK       X                                                                        

             70           PB    3.40                                                                        

             71           BA  0.0061                                                                        

             72           LS       0    94.2                                                                

             73           UD   0.068                                                                        

                          *                                                                               

 

             74           KK    DES1                                                                        

             75           BA  0.0028                                                                        

             76           PB    3.38                                                                        

             77           LS       0      98                                                                

             78           UD   0.066                                                                        

                          *                                                                               

1                                                       HEC-1 INPUT                                             PAGE  3

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

 

             79           KK  CSUMM1                                                                        

             80           KM   RFCD FACILITY IN DESERT FOOTHILLS DRIVE                                      

             81           HC       6                                                                        

                          *                                                                               

 

             82           KK       S                                                                        

             83           BA  0.0099                                                                        

             84           PB    3.40                                                                        

             85           LS       0    94.2                                                                

             86           UD   0.081                                                                        

                          *                                                                               

 

             87           KK   V25-G                                                                        

             88           KM   OLD PARCEL NAME IS W48                                                       

             89           BA  0.0179                                                                        

             90           PB    3.41                                                                        

             91           LS       0    93.0                                                                

             92           UD   0.069                                                                        

                          *                                                                               

 

             93           KK       R                                                                        

             94           BA  0.0048                                                                        

             95           PB    3.40                                                                        

             96           LS       0    92.2                                                                

             97           UD   0.071                                                                        

                          *                                                                               

 

             98           KK      CR                                                                        
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             99           KM   COMBINE Q AND R                                                              

            100           HC       2                                                                        

                          *                                                                               

 

            101           KK       Q                                                                        

            102           BA  0.0049                                                                        

            103           PB    3.40                                                                        

            104           LS       0    92.2                                                                

            105           UD   0.075                                                                        

                          *                                                                               

 

            106           KK      CQ                                                                        

            107           KM   COMBINE Q AND CR                                                             

            108           HC       2                                                                        

                          *                                                                               

 

            109           KK     RCQ                                                                        

            110           KM   ROUTE CQR TO CST1                                                            

            111           RD     330   0.055   0.013       0    CIRC       3                                

                          *                                                                               

1                                                       HEC-1 INPUT                                             PAGE  4

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

 

            112           KK     ST1                                                                        

            113           BA  0.0023                                                                        

            114           PB    3.40                                                                        

            115           LS       0      98                                                                

            116           UD   0.050                                                                        

                          *                                                                               

 

            117           KK    CST1                                                                        

            118           KM   COMBINES CQ AND ST1                                                          

            119           HC       2                                                                        

                          *                                                                               

 

            120           KK  DUMMY2                                                                        

            121           KM   RFCD FACILITY IN DESERT FOOTHILLS DR                                         

            122           HC       2                                                                        

                          *                                                                               

 

            123           KK       P                                                                        

            124           BA  0.0047                                                                        

            125           PB    3.40                                                                        

            126           LS       0    92.1                                                                

            127           UD   0.079                                                                        

                          *                                                                               

 

            128           KK    DES2                                                                        

            129           PB    3.40                                                                        

            130           BA  0.0037                                                                        

            131           LS       0      98                                                                

            132           UD   0.062                                                                        

                          *                                                                               

 

            133           KK   CDES2                                                                        

            134           KM   RFCD FACILITY IN DESERT FOOTHILLS DR                                         

            135           HC       3                                                                        

                          *                                                                               

 

            136           KK    DES3                                                                        

            137           BA  0.0058                                                                        

            138           PB    3.40                                                                        

            139           LS       0      98                                                                

            140           UD   0.050                                                                        

                          *                                                                               

 

            141           KK       L                                                                        

            142           BA  0.0116                                                                        

            143           PB    3.40                                                                        

            144           LS       0    95.0                                                                

            145           UD   0.072                                                                        

                          *                                                                               

1                                                       HEC-1 INPUT                                             PAGE  5

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

 

            146           KK   COS-3                                                                        

            147           BA  0.0092                                                                        

            148           PB    3.39                                                                        

            149           LS       0    88.0                                                                

            150           UD   0.107                                                                        

                          *                                                                               

 

            151           KK    DES4                                                                        

            152           BA  0.0044                                                                        

            153           PB    3.40                                                                        
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            154           LS       0    98.0                                                                

            155           UD   0.076                                                                        

                          *                                                                               

 

            156           KK   CDES4                                                                        

            157           KM   RFCD FACILITY IN DESERT FOOTHILLS DR                                         

            158           HC       5                                                                        

                          *                                                                               

 

            159           KK   V25-F                                                                        

            160           BA  0.0163                                                                        

            161           PB    3.44                                                                        

            162           LS       0    95.0                                                                

            163           UD   0.067                                                                        

                          *                                                                               

 

            164           KKV25-COS4                                                                        

            165           BA  0.0073                                                                        

            166           PB    3.43                                                                        

            167           LS       0    88.0                                                                

            168           UD   0.089                                                                        

                          *                                                                               

 

            169           KKV25-FOXN                                                                        

            170           BA  0.0050                                                                        

            171           PB    3.41                                                                        

            172           LS       0    98.0                                                                

            173           UD   0.062                                                                        

                          *                                                                               

 

            174           KK   CFOXN                                                                        

            175           KM   COMBINE V25-F, V25-COS4, V25-FOXN                                            

            176           HC       3                                                                        

                          *                                                                               

 

            177           KK   V25-B                                                                        

            178           KM   OLD BASIN NAME GP20                                                          

            179           BA  0.0311                                                                        

            180           PB    3.42                                                                        

            181           LS       0    91.0                                                                

            182           UD   0.097                                                                        

                          *                                                                               

1                                                       HEC-1 INPUT                                             PAGE  6

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

 

            183           KKV25-FOXS                                                                        

            184           BA  0.0050                                                                        

            185           PB    3.40                                                                        

            186           LS       0    98.0                                                                

            187           UD   0.179                                                                        

                          *                                                                               

 

            188           KK   CFOXS                                                                        

            189           KM   COMBINE V25-B, AND V25-FOXS                                                  

            190           HC       2                                                                        

                          *                                                                               

 

            191           KK   V25-C                                                                        

            192           BA  0.0415                                                                        

            193           PB    3.45                                                                        

            194           LS       0    90.7                                                                

            195           UD   0.109                                                                        

                          *                                                                               

 

            196           KK  RV25-C                                                                        

            197           KM   ROUTE V25-C TO CSTA1                                                         

            198           RD    2047   0.013   0.023       0    CIRC     3.5                                

                          *                                                                               

 

            199           KKV25-COS2                                                                        

            200           BA  0.0028                                                                        

            201           PB    3.43                                                                        

            202           LS       0    88.0                                                                

            203           UD   0.128                                                                        

                          *                                                                               

 

            204           KKRV25-COS2                                                                       

            205           KM   ROUTE V25-COS2                                                               

            206           RD    1947   0.013   0.023       0    CIRC     3.5                                

                          *                                                                               

 

            207           KK    STA1                                                                        

            208           KM   OLD PARCEL NAME IS SAME                                                      

            209           BA  0.0046                                                                        

            210           PB    3.43                                                                        

            211           LS       0    98.0                                                                

            212           UD   0.051                                                                        
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                          *                                                                               

 

            213           KK   CSTA1                                                                        

            214           KM   COMBINE V25-FOXS, V25-C, CFOXS, V25-COS2, STA1, AND CFOXS                    

            215           HC       5                                                                        

                          *                                                                               

1                                                       HEC-1 INPUT                                             PAGE  7

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

 

            216           KK  RCSTA1                                                                        

            217           KM   ROUTE STA1 TO CST2                                                           

            218           RD    1530   0.013   0.060       0    CIRC     3.5                                

                          *                                                                               

 

            219           KK   V25-E                                                                        

            220           KM   OLD PARCEL NAME IS W63                                                       

            221           BA  0.0268                                                                        

            222           PB    3.40                                                                        

            223           LS       0    95.0                                                                

            224           UD   0.088                                                                        

                          *                                                                               

 

            225           KK  RV25-E                                                                        

            226           KM   ROUTE V25-E TO CST2                                                          

            227           RD     702   0.013   0.060       0    CIRC     3.5                                

                          *                                                                               

 

            228           KKV25-COS3                                                                        

            229           KM   OLD PARCEL NAME IS GPPW3                                                     

            230           BA  0.0037                                                                        

            231           PB    3.41                                                                        

            232           LS       0    88.1                                                                

            233           UD   0.070                                                                        

                          *                                                                               

 

            234           KK     ST2                                                                        

            235           BA  0.0045                                                                        

            236           PB    3.39                                                                        

            237           LS       0      98                                                                

            238           UD   0.059                                                                        

 

            239           KK    CST2                                                                        

            240           KM   RFCD FACILITY IN DESERT FOOTHILLS DR                                         

            241           HC       4                                                                        

                          *                                                                               

 

            242           KK  DUMMY5                                                                        

            243           KM   RFCD FACILITY IN DESERT FOOTHILLS DR                                         

            244           HC       2                                                                        

                          *                                                                               

 

            245           KK       F                                                                        

            246           BA  0.0259                                                                        

            247           PB    3.39                                                                        

            248           LS       0    95.0                                                                

            249           UD   0.079                                                                        

                          *                                                                               

1                                                       HEC-1 INPUT                                             PAGE  8

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

 

            250           KK       E                                                                        

            251           BA  0.0315                                                                        

            252           PB    3.38                                                                        

            253           LS       0    95.0                                                                

            254           UD   0.081                                                                        

                          *                                                                               

 

            255           KK    DES5                                                                        

            256           BA  0.0091                                                                        

            257           PB    3.38                                                                        

            258           LS       0    98.0                                                                

            259           UD   0.108                                                                        

                          *                                                                               

 

            260           KK   CDES5                                                                        

            261           KM   RFCD FACILITY IN DESERT FOOTHILLS DR                                         

            262           HC       4                                                                        

                          *                                                                               

 

            263           KK       C                                                                        

            264           BA  0.0232                                                                        

            265           PB    3.36                                                                        

            266           LS       0    95.0                                                                

            267           UD   0.098                                                                        

                          *                                                                               
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            268           KK    NP-1                                                                        

            269           BA  0.0020                                                                        

            270           PB    3.36                                                                        

            271           LS       0    88.0                                                                

            272           UD   0.068                                                                        

                          *                                                                               

 

            273           KK     ST7                                                                        

            274           BA  0.0036                                                                        

            275           PB    3.36                                                                        

            276           LS       0      98                                                                

            277           UD   0.089                                                                        

                          *                                                                               

 

            278           KK       D                                                                        

            279           BA  0.0230                                                                        

            280           PB    3.36                                                                        

            281           LS       0    95.0                                                                

            282           UD   0.081                                                                        

                          *                                                                               

 

            283           KK    CST7                                                                        

            284           KM   COMBINES IN RIDGE PINE ST                                                    

            285           HC       4                                                                        

                          *                                                                               

1                                                       HEC-1 INPUT                                             PAGE  9

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

 

            286           KK  DUMMY7                                                                        

            287           KM   RFCD FACILITY IN FAR HILLS                                                   

            288           HC       2                                                                        

                          *                                                                               

 

            289           KK       W                                                                        

            290           BA  0.0130                                                                        

            291           PB    3.38                                                                        

            292           LS       0    94.2                                                                

            293           UD   0.082                                                                        

                          *                                                                               

 

            294           KK   SUMM2                                                                        

            295           BA  0.0057                                                                        

            296           PB    3.38                                                                        

            297           LS       0      98                                                                

            298           UD   0.053                                                                        

                          *                                                                               

 

            299           KK       T                                                                        

            300           PB    3.38                                                                        

            301           BA  0.0093                                                                        

            302           LS       0    94.2                                                                

            303           UD   0.080                                                                        

                          *                                                                               

 

            304           KK    NP-2                                                                        

            305           BA  0.0015                                                                        

            306           PB    3.38                                                                        

            307           LS       0    89.0                                                                

            308           UD   0.073                                                                        

                          *                                                                               

 

            309           KK     ST3                                                                        

            310           BA  0.0027                                                                        

            311           PB    3.38                                                                        

            312           LS       0    98.0                                                                

            313           UD   0.050                                                                        

                          *                                                                               

 

            314           KK    CST3                                                                        

            315           KM   COMBINE NP-2 AND ST3                                                         

            316           HC       2                                                                        

                          *                                                                               

 

            317           KK  DUMMY8                                                                        

            318           KM   COMBINE CT AND CST3                                                          

            319           HC       4                                                                        

                          *                                                                               

1                                                       HEC-1 INPUT                                             PAGE 10

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

 

            320           KK   CARR1                                                                        

            321           BA  0.0055                                                                        

            322           PB    3.36                                                                        

            323           LS       0    98.0                                                                
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            324           UD   0.060                                                                        

                          *                                                                               

 

            325           KK       M                                                                        

            326           BA  0.0142                                                                        

            327           PB    3.36                                                                        

            328           LS       0    92.0                                                                

            329           UD   0.083                                                                        

                          *                                                                               

 

            330           KK  CCARR1                                                                        

            331           KM   RFCD FACILITY IN CARRIAGE HILL DR                                            

            332           HC       3                                                                        

                          *                                                                               

 

            333           KK       N                                                                        

            334           BA  0.0040                                                                        

            335           PB    3.38                                                                        

            336           LS       0    92.2                                                                

            337           UD   0.071                                                                        

                          *                                                                               

 

            338           KK       O                                                                        

            339           BA  0.0054                                                                        

            340           PB    3.38                                                                        

            341           LS       0    92.1                                                                

            342           UD   0.074                                                                        

                          *                                                                               

 

            343           KK     STD                                                                        

            344           BA  0.0014                                                                        

            345           PB    3.38                                                                        

            346           LS       0      98                                                                

            347           UD   0.050                                                                        

                          *                                                                               

 

            348           KK    CSTD                                                                        

            349           KM   COMBINE N, O, AND STD                                                        

            350           HC       3                                                                        

                          *                                                                               

 

            351           KK       K                                                                        

            352           BA  0.0128                                                                        

            353           PB    3.37                                                                        

            354           LS       0    92.0                                                                

            355           UD   0.077                                                                        

                          *                                                                               
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            356           KK     STB                                                                        

            357           BA  0.0041                                                                        

            358           PB    3.38                                                                        

            359           LS       0      98                                                                

            360           UD   0.050                                                                        

                          *                                                                               

 

            361           KK    CSTB                                                                        

            362           HC       3                                                                        

                          *                                                                               

 

            363           KK DUMMY10                                                                        

            364           KM   RFCD FACILITY IN CARRIAGE HILL DR                                            

            365           HC       2                                                                        

                          *                                                                               

 

            366           KK       J                                                                        

            367           BA  0.0185                                                                        

            368           PB    3.35                                                                        

            369           LS       0    92.0                                                                

            370           UD   0.081                                                                        

                          *                                                                               

 

            371           KK DUMMY11                                                                        

            372           KM   RFCD FACILITY IN CARRIAGE HILL DR                                            

            373           HC       2                                                                        

                          *                                                                               

 

            374           KK   COS-2                                                                        

            375           BA  0.0009                                                                        

            376           PB    3.37                                                                        

            377           LS       0    88.3                                                                

            378           UD   0.131                                                                        

                          *                                                                               

 

            379           KK   COS-1                                                                        

            380           BA  0.0122                                                                        
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            381           PB    3.37                                                                        

            382           LS       0    88.0                                                                

            383           UD   0.110                                                                        

                          *                                                                               

 

            384           KK  CCOS-1                                                                        

            385           HC       2                                                                        

                          *                                                                               

 

            386           KK   CARR2                                                                        

            387           BA  0.0038                                                                        

            388           PB    3.35                                                                        

            389           LS       0    98.0                                                                

            390           UD   0.068                                                                        

                          *                                                                               

1                                                       HEC-1 INPUT                                             PAGE 12

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

 

            391           KK     ST6                                                                        

            392           BA  0.0048                                                                        

            393           PB    3.37                                                                        

            394           LS       0      98                                                                

            395           UD   0.058                                                                        

                          *                                                                               

 

            396           KK  CCARR2                                                                        

            397           KM   RFCD FACILITY IN CARRIAGE HILL DR                                            

            398           HC       4                                                                        

                          *                                                                               

 

            399           KK       B                                                                        

            400           BA  0.0217                                                                        

            401           PB    3.34                                                                        

            402           LS       0    95.0                                                                

            403           UD   0.077                                                                        

                          *                                                                               

 

            404           KK       A                                                                        

            405           BA  0.0221                                                                        

            406           PB    3.33                                                                        

            407           LS       0    94.9                                                                

            408           UD   0.096                                                                        

                          *                                                                               

 

            409           KK   CARR3                                                                        

            410           BA  0.0076                                                                        

            411           PB    3.34                                                                        

            412           LS       0      98                                                                

            413           UD   0.089                                                                        

                          *                                                                               

 

            414           KK  CCARR3                                                                        

            415           KM   RFCD FACILITY IN CARRIAGE HILL DR                                            

            416           HC       4                                                                        

                          *                                                                               

 

            417           KK DUMMY13                                                                        

            418           KM   RFCD FACILITY IN FAR HILLS                                                   

            419           HC       3                                                                        

                          *                                                                               

 

            420           KK       V                                                                        

            421           BA  0.0113                                                                        

            422           PB    3.38                                                                        

            423           LS       0    94.2                                                                

            424           UD   0.069                                                                        

                          *                                                                               

1                                                       HEC-1 INPUT                                             PAGE 13

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

 

            425           KK   SUMM4                                                                        

            426           BA  0.0076                                                                        

            427           PB    3.38                                                                        

            428           LS       0      98                                                                

            429           UD   0.055                                                                        

                          *                                                                               

 

            430           KK  CSUMM4                                                                        

            431           KM   COMBINES IN EX BELTWAY CHANNEL                                               

            432           HC       2                                                                        

                          *                                                                               

 

            433           KK    DC-2                                                                        

            434           BA  0.0019                                                                        

            435           PB    3.36                                                                        
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            436           LS       0    93.0                                                                

            437           UD   0.057                                                                        

                          *                                                                               

 

            438           KK       U                                                                        

            439           BA  0.0315                                                                        

            440           PB    3.36                                                                        

            441           LS       0    94.2                                                                

            442           UD   0.094                                                                        

                          *                                                                               

 

            443           KK       I                                                                        

            444           BA  0.0292                                                                        

            445           PB    3.35                                                                        

            446           LS       0    92.0                                                                

            447           UD   0.106                                                                        

                          *                                                                               

 

            448           KK     STA                                                                        

            449           BA  0.0016                                                                        

            450           PB    3.35                                                                        

            451           LS       0    98.0                                                                

            452           UD   0.050                                                                        

                          *                                                                               

 

            453           KK       G                                                                        

            454           BA  0.0078                                                                        

            455           PB    3.35                                                                        

            456           LS       0    95.0                                                                

            457           UD   0.088                                                                        

                          *                                                                               

 

            458           KK       H                                                                        

            459           BA  0.0091                                                                        

            460           PB    3.33                                                                        

            461           LS       0    95.0                                                                

            462           UD   0.102                                                                        

                          *                                                                               

1                                                       HEC-1 INPUT                                             PAGE 14

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

 

            463           KK     CGH                                                                        

            464           KM   COMBINES G AND H                                                             

            465           HC       2                                                                        

                          *                                                                               

 

            466           KK    DC-1                                                                        

            467           BA  0.0128                                                                        

            468           PB    3.33                                                                        

            469           LS       0    93.0                                                                

            470           UD   0.207                                                                        

                          *                                                                               

 

            471           KK     NVE                                                                        

            472           BA  0.0340                                                                        

            473           PB    3.32                                                                        

            474           LS       0    93.0                                                                

            475           UD   0.096                                                                        

                          *                                                                               

 

            476           KK    CDC1                                                                        

            477           KM   COMBINES IN EX BELTWAY CHANNEL                                               

            478           HC       8                                                                        

                          *                                                                               

 

            479           KK    CFAR                                                                        

            480           KM   EX FAR HILLS AVE SD                                                          

            481           HC       2                                                                        

                          *                                                                               

            482           ZZ                                                                                

1

                 SCHEMATIC DIAGRAM OF STREAM NETWORK

 INPUT

  LINE      (V) ROUTING          (--->) DIVERSION OR PUMP FLOW

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

    20       SUMM3

                 .

                 .

    33           .           Z

                 .           .

                 .           .

    38           .           .          AA

                 .           .           .

                 .           .           .

    43         CAA........................
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                 .

                 .

    46           .        NP-4

                 .           .

                 .           .

    51           .           .        NP-3

                 .           .           .

                 .           .           .

    56           .       CNP-3............

                 .           .

                 .           .

    59           .           .       SUMM1

                 .           .           .

                 .           .           .

    64           .           .           .           Y

                 .           .           .           .

                 .           .           .           .

    69           .           .           .           .           X

                 .           .           .           .           .

                 .           .           .           .           .

    74           .           .           .           .           .        DES1

                 .           .           .           .           .           .

                 .           .           .           .           .           .

    79      CSUMM1............................................................

                 .

                 .

    82           .           S

                 .           .

                 .           .

    87           .           .       V25-G

                 .           .           .

                 .           .           .

    93           .           .           .           R

                 .           .           .           .

                 .           .           .           .

    98           .           .          CR............

                 .           .           .

                 .           .           .

   101           .           .           .           Q

                 .           .           .           .

                 .           .           .           .

   106           .           .          CQ............

                 .           .           V

                 .           .           V

   109           .           .         RCQ

                 .           .           .

                 .           .           .

   112           .           .           .         ST1

                 .           .           .           .

                 .           .           .           .

   117           .           .        CST1............

                 .           .           .

                 .           .           .

   120           .      DUMMY2............

                 .           .

                 .           .

   123           .           .           P

                 .           .           .

                 .           .           .

   128           .           .           .        DES2

                 .           .           .           .

                 .           .           .           .

   133           .       CDES2........................

                 .           .

                 .           .

   136           .           .        DES3

                 .           .           .

                 .           .           .

   141           .           .           .           L

                 .           .           .           .

                 .           .           .           .

   146           .           .           .           .       COS-3

                 .           .           .           .           .

                 .           .           .           .           .

   151           .           .           .           .           .        DES4

                 .           .           .           .           .           .

                 .           .           .           .           .           .

   156           .       CDES4................................................

                 .           .

                 .           .

   159           .           .       V25-F

                 .           .           .

                 .           .           .

   164           .           .           .    V25-COS4

                 .           .           .           .

                 .           .           .           .

   169           .           .           .           .    V25-FOXN

                 .           .           .           .           .

                 .           .           .           .           .
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   174           .           .       CFOXN........................

                 .           .           .

                 .           .           .

   177           .           .           .       V25-B

                 .           .           .           .

                 .           .           .           .

   183           .           .           .           .    V25-FOXS

                 .           .           .           .           .

                 .           .           .           .           .

   188           .           .           .       CFOXS............

                 .           .           .           .

                 .           .           .           .

   191           .           .           .           .       V25-C

                 .           .           .           .           V

                 .           .           .           .           V

   196           .           .           .           .      RV25-C

                 .           .           .           .           .

                 .           .           .           .           .

   199           .           .           .           .           .    V25-COS2

                 .           .           .           .           .           V

                 .           .           .           .           .           V

   204           .           .           .           .           .    RV25-COS

                 .           .           .           .           .           .

                 .           .           .           .           .           .

   207           .           .           .           .           .           .        STA1

                 .           .           .           .           .           .           .

                 .           .           .           .           .           .           .

   213           .           .       CSTA1................................................

                 .           .           V

                 .           .           V

   216           .           .      RCSTA1

                 .           .           .

                 .           .           .

   219           .           .           .       V25-E

                 .           .           .           V

                 .           .           .           V

   225           .           .           .      RV25-E

                 .           .           .           .

                 .           .           .           .

   228           .           .           .           .    V25-COS3

                 .           .           .           .           .

                 .           .           .           .           .

   234           .           .           .           .           .         ST2

                 .           .           .           .           .           .

                 .           .           .           .           .           .

   239           .           .        CST2....................................

                 .           .           .

                 .           .           .

   242           .      DUMMY5............

                 .           .

                 .           .

   245           .           .           F

                 .           .           .

                 .           .           .

   250           .           .           .           E

                 .           .           .           .

                 .           .           .           .

   255           .           .           .           .        DES5

                 .           .           .           .           .

                 .           .           .           .           .

   260           .       CDES5....................................

                 .           .

                 .           .

   263           .           .           C

                 .           .           .

                 .           .           .

   268           .           .           .        NP-1

                 .           .           .           .

                 .           .           .           .

   273           .           .           .           .         ST7

                 .           .           .           .           .

                 .           .           .           .           .

   278           .           .           .           .           .           D

                 .           .           .           .           .           .

                 .           .           .           .           .           .

   283           .           .        CST7....................................

                 .           .           .

                 .           .           .

   286           .      DUMMY7............

                 .           .

                 .           .

   289           .           .           W

                 .           .           .

                 .           .           .

   294           .           .           .       SUMM2

                 .           .           .           .

                 .           .           .           .

   299           .           .           .           .           T

                 .           .           .           .           .

Page 11



V21-SDN3.OUT

                 .           .           .           .           .

   304           .           .           .           .           .        NP-2

                 .           .           .           .           .           .

                 .           .           .           .           .           .

   309           .           .           .           .           .           .         ST3

                 .           .           .           .           .           .           .

                 .           .           .           .           .           .           .

   314           .           .           .           .           .        CST3............

                 .           .           .           .           .           .

                 .           .           .           .           .           .

   317           .           .      DUMMY8....................................

                 .           .           .

                 .           .           .

   320           .           .           .       CARR1

                 .           .           .           .

                 .           .           .           .

   325           .           .           .           .           M

                 .           .           .           .           .

                 .           .           .           .           .

   330           .           .      CCARR1........................

                 .           .           .

                 .           .           .

   333           .           .           .           N

                 .           .           .           .

                 .           .           .           .

   338           .           .           .           .           O

                 .           .           .           .           .

                 .           .           .           .           .

   343           .           .           .           .           .         STD

                 .           .           .           .           .           .

                 .           .           .           .           .           .

   348           .           .           .        CSTD........................

                 .           .           .           .

                 .           .           .           .

   351           .           .           .           .           K

                 .           .           .           .           .

                 .           .           .           .           .

   356           .           .           .           .           .         STB

                 .           .           .           .           .           .

                 .           .           .           .           .           .

   361           .           .           .        CSTB........................

                 .           .           .           .

                 .           .           .           .

   363           .           .     DUMMY10............

                 .           .           .

                 .           .           .

   366           .           .           .           J

                 .           .           .           .

                 .           .           .           .

   371           .           .     DUMMY11............

                 .           .           .

                 .           .           .

   374           .           .           .       COS-2

                 .           .           .           .

                 .           .           .           .

   379           .           .           .           .       COS-1

                 .           .           .           .           .

                 .           .           .           .           .

   384           .           .           .      CCOS-1............

                 .           .           .           .

                 .           .           .           .

   386           .           .           .           .       CARR2

                 .           .           .           .           .

                 .           .           .           .           .

   391           .           .           .           .           .         ST6

                 .           .           .           .           .           .

                 .           .           .           .           .           .

   396           .           .      CCARR2....................................

                 .           .           .

                 .           .           .

   399           .           .           .           B

                 .           .           .           .

                 .           .           .           .

   404           .           .           .           .           A

                 .           .           .           .           .

                 .           .           .           .           .

   409           .           .           .           .           .       CARR3

                 .           .           .           .           .           .

                 .           .           .           .           .           .

   414           .           .      CCARR3....................................

                 .           .           .

                 .           .           .

   417     DUMMY13........................

                 .

                 .

   420           .           V

                 .           .

                 .           .

   425           .           .       SUMM4
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                 .           .           .

                 .           .           .

   430           .      CSUMM4............

                 .           .

                 .           .

   433           .           .        DC-2

                 .           .           .

                 .           .           .

   438           .           .           .           U

                 .           .           .           .

                 .           .           .           .

   443           .           .           .           .           I

                 .           .           .           .           .

                 .           .           .           .           .

   448           .           .           .           .           .         STA

                 .           .           .           .           .           .

                 .           .           .           .           .           .

   453           .           .           .           .           .           .           G

                 .           .           .           .           .           .           .

                 .           .           .           .           .           .           .

   458           .           .           .           .           .           .           .           H

                 .           .           .           .           .           .           .           .

                 .           .           .           .           .           .           .           .

   463           .           .           .           .           .           .         CGH............

                 .           .           .           .           .           .           .

                 .           .           .           .           .           .           .

   466           .           .           .           .           .           .           .        DC-1

                 .           .           .           .           .           .           .           .

                 .           .           .           .           .           .           .           .

   471           .           .           .           .           .           .           .           .         NVE

                 .           .           .           .           .           .           .           .           .

                 .           .           .           .           .           .           .           .           .

   476           .        CDC1....................................................................................

                 .           .

                 .           .

   479        CFAR............

 (***) 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   27DEC18  TIME  16:51:33   *                                                   *           (916) 756-1104            *

 *                                       *                                                   *                                     *

 *****************************************                                                   ***************************************

                             INPUT FILE DATE = SEPTEMBER 12,2017                                         

                             DESIGN STORM = 100-YEAR 6-HR STORM                                          

                             STORM DISTRIBUTION = SDN #3                                                 

                             MODELED BY VTN (JYA)                                                        

                                                                                                         

                             ******************************************************************          

                             * VILLAGE 21 (PREVIOUSLY AREA 1) HEC-1 MODE                      *          

                             * REFER TO LAND USE EXHIBIT BY VTN FOR LOCATION OF AREAS 1       *          

                             *                                                                *          

                              ******************************************************************          

                                                                                                         

                                                                                                         

                                                                                                         

                           100-YEAR,  6-HOUR STORM,  SDN3                                                

                                                                                                         

   17 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         100  NUMBER OF HYDROGRAPH ORDINATES

                       NDDATE      1    0  ENDING DATE

                       NDTIME        0815  ENDING TIME

                       ICENT           19  CENTURY MARK

                    COMPUTATION INTERVAL     .08 HOURS

                         TOTAL TIME BASE    8.25 HOURS

           ENGLISH UNITS

                DRAINAGE AREA         SQUARE MILES

                PRECIPITATION DEPTH   INCHES

                LENGTH, ELEVATION     FEET
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                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

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

                                                        1.00

 HYDROGRAPH AT

+                  SUMM3       .00     1   FLOW          13.

                                           TIME         3.50

 HYDROGRAPH AT

+                      Z       .01     1   FLOW          18.

                                           TIME         3.50

 HYDROGRAPH AT

+                     AA       .01     1   FLOW          17.

                                           TIME         3.50

  3 COMBINED AT

+                    CAA       .02     1   FLOW          48.

                                           TIME         3.50

 HYDROGRAPH AT

+                   NP-4       .00     1   FLOW           3.

                                           TIME         3.50

 HYDROGRAPH AT

+                   NP-3       .00     1   FLOW           3.

                                           TIME         3.50

  2 COMBINED AT

+                  CNP-3       .00     1   FLOW           7.

                                           TIME         3.50

 HYDROGRAPH AT

+                  SUMM1       .01     1   FLOW          20.

                                           TIME         3.50

 HYDROGRAPH AT

+                      Y       .01     1   FLOW          16.

                                           TIME         3.50

 HYDROGRAPH AT

+                      X       .01     1   FLOW          16.

                                           TIME         3.50

 HYDROGRAPH AT

+                   DES1       .00     1   FLOW           8.

                                           TIME         3.50

  6 COMBINED AT

+                 CSUMM1       .04     1   FLOW         113.

                                           TIME         3.50

 HYDROGRAPH AT

+                      S       .01     1   FLOW          24.

                                           TIME         3.50

 HYDROGRAPH AT

+                  V25-G       .02     1   FLOW          45.

                                           TIME         3.50

 HYDROGRAPH AT

+                      R       .00     1   FLOW          12.

                                           TIME         3.50

  2 COMBINED AT

+                     CR       .02     1   FLOW          56.

                                           TIME         3.50

 HYDROGRAPH AT

+                      Q       .00     1   FLOW          12.

                                           TIME         3.50
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  2 COMBINED AT

+                     CQ       .03     1   FLOW          68.

                                           TIME         3.50

 ROUTED TO

+                    RCQ       .03     1   FLOW          67.

                                           TIME         3.50

 HYDROGRAPH AT

+                    ST1       .00     1   FLOW           7.

                                           TIME         3.50

  2 COMBINED AT

+                   CST1       .03     1   FLOW          74.

                                           TIME         3.50

  2 COMBINED AT

+                 DUMMY2       .04     1   FLOW          98.

                                           TIME         3.50

 HYDROGRAPH AT

+                      P       .00     1   FLOW          11.

                                           TIME         3.50

 HYDROGRAPH AT

+                   DES2       .00     1   FLOW          10.

                                           TIME         3.50

  3 COMBINED AT

+                  CDES2       .05     1   FLOW         119.

                                           TIME         3.50

 HYDROGRAPH AT

+                   DES3       .01     1   FLOW          17.

                                           TIME         3.50

 HYDROGRAPH AT

+                      L       .01     1   FLOW          30.

                                           TIME         3.50

 HYDROGRAPH AT

+                  COS-3       .01     1   FLOW          17.

                                           TIME         3.50

 HYDROGRAPH AT

+                   DES4       .00     1   FLOW          12.

                                           TIME         3.50

  5 COMBINED AT

+                  CDES4       .08     1   FLOW         195.

                                           TIME         3.50

 HYDROGRAPH AT

+                  V25-F       .02     1   FLOW          43.

                                           TIME         3.50

 HYDROGRAPH AT

+               V25-COS4       .01     1   FLOW          15.

                                           TIME         3.50

 HYDROGRAPH AT

+               V25-FOXN       .00     1   FLOW          14.

                                           TIME         3.50

  3 COMBINED AT

+                  CFOXN       .03     1   FLOW          72.

                                           TIME         3.50

 HYDROGRAPH AT

+                  V25-B       .03     1   FLOW          67.

                                           TIME         3.50

 HYDROGRAPH AT

+               V25-FOXS       .00     1   FLOW          11.

                                           TIME         3.58

  2 COMBINED AT

+                  CFOXS       .04     1   FLOW          77.

                                           TIME         3.50

 HYDROGRAPH AT

+                  V25-C       .04     1   FLOW          86.

                                           TIME         3.50

 ROUTED TO

+                 RV25-C       .04     1   FLOW          84.

                                           TIME         3.58
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 HYDROGRAPH AT

+               V25-COS2       .00     1   FLOW           5.

                                           TIME         3.58

 ROUTED TO

+               RV25-COS       .00     1   FLOW           5.

                                           TIME         3.67

 HYDROGRAPH AT

+                   STA1       .00     1   FLOW          13.

                                           TIME         3.50

  5 COMBINED AT

+                  CSTA1       .11     1   FLOW         238.

                                           TIME         3.50

 ROUTED TO

+                 RCSTA1       .11     1   FLOW         217.

                                           TIME         3.58

 HYDROGRAPH AT

+                  V25-E       .03     1   FLOW          65.

                                           TIME         3.50

 ROUTED TO

+                 RV25-E       .03     1   FLOW          59.

                                           TIME         3.58

 HYDROGRAPH AT

+               V25-COS3       .00     1   FLOW           8.

                                           TIME         3.50

 HYDROGRAPH AT

+                    ST2       .00     1   FLOW          12.

                                           TIME         3.50

  4 COMBINED AT

+                   CST2       .15     1   FLOW         291.

                                           TIME         3.58

  2 COMBINED AT

+                 DUMMY5       .23     1   FLOW         461.

                                           TIME         3.50

 HYDROGRAPH AT

+                      F       .03     1   FLOW          65.

                                           TIME         3.50

 HYDROGRAPH AT

+                      E       .03     1   FLOW          78.

                                           TIME         3.50

 HYDROGRAPH AT

+                   DES5       .01     1   FLOW          22.

                                           TIME         3.50

  4 COMBINED AT

+                  CDES5       .29     1   FLOW         624.

                                           TIME         3.50

 HYDROGRAPH AT

+                      C       .02     1   FLOW          54.

                                           TIME         3.50

 HYDROGRAPH AT

+                   NP-1       .00     1   FLOW           4.

                                           TIME         3.50

 HYDROGRAPH AT

+                    ST7       .00     1   FLOW           9.

                                           TIME         3.50

 HYDROGRAPH AT

+                      D       .02     1   FLOW          56.

                                           TIME         3.50

  4 COMBINED AT

+                   CST7       .05     1   FLOW         124.

                                           TIME         3.50

  2 COMBINED AT

+                 DUMMY7       .35     1   FLOW         748.

                                           TIME         3.50

 HYDROGRAPH AT

+                      W       .01     1   FLOW          31.

                                           TIME         3.50

 HYDROGRAPH AT
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V21-SDN3.OUT

+                  SUMM2       .01     1   FLOW          16.

                                           TIME         3.50

 HYDROGRAPH AT

+                      T       .01     1   FLOW          23.

                                           TIME         3.50

 HYDROGRAPH AT

+                   NP-2       .00     1   FLOW           3.

                                           TIME         3.50

 HYDROGRAPH AT

+                    ST3       .00     1   FLOW           8.

                                           TIME         3.50

  2 COMBINED AT

+                   CST3       .00     1   FLOW          11.

                                           TIME         3.50

  4 COMBINED AT

+                 DUMMY8       .03     1   FLOW          81.

                                           TIME         3.50

 HYDROGRAPH AT

+                  CARR1       .01     1   FLOW          15.

                                           TIME         3.50

 HYDROGRAPH AT

+                      M       .01     1   FLOW          32.

                                           TIME         3.50

  3 COMBINED AT

+                 CCARR1       .05     1   FLOW         129.

                                           TIME         3.50

 HYDROGRAPH AT

+                      N       .00     1   FLOW          10.

                                           TIME         3.50

 HYDROGRAPH AT

+                      O       .01     1   FLOW          13.

                                           TIME         3.50

 HYDROGRAPH AT

+                    STD       .00     1   FLOW           4.

                                           TIME         3.50

  3 COMBINED AT

+                   CSTD       .01     1   FLOW          26.

                                           TIME         3.50

 HYDROGRAPH AT

+                      K       .01     1   FLOW          30.

                                           TIME         3.50

 HYDROGRAPH AT

+                    STB       .00     1   FLOW          12.

                                           TIME         3.50

  3 COMBINED AT

+                   CSTB       .03     1   FLOW          68.

                                           TIME         3.50

  2 COMBINED AT

+                DUMMY10       .08     1   FLOW         197.

                                           TIME         3.50

 HYDROGRAPH AT

+                      J       .02     1   FLOW          42.

                                           TIME         3.50

  2 COMBINED AT

+                DUMMY11       .10     1   FLOW         239.

                                           TIME         3.50

 HYDROGRAPH AT

+                  COS-2       .00     1   FLOW           2.

                                           TIME         3.58

 HYDROGRAPH AT

+                  COS-1       .01     1   FLOW          22.

                                           TIME         3.50

  2 COMBINED AT

+                 CCOS-1       .01     1   FLOW          24.

                                           TIME         3.50

 HYDROGRAPH AT

+                  CARR2       .00     1   FLOW          10.
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V21-SDN3.OUT

                                           TIME         3.50

 HYDROGRAPH AT

+                    ST6       .00     1   FLOW          13.

                                           TIME         3.50

  4 COMBINED AT

+                 CCARR2       .12     1   FLOW         286.

                                           TIME         3.50

 HYDROGRAPH AT

+                      B       .02     1   FLOW          54.

                                           TIME         3.50

 HYDROGRAPH AT

+                      A       .02     1   FLOW          51.

                                           TIME         3.50

 HYDROGRAPH AT

+                  CARR3       .01     1   FLOW          19.

                                           TIME         3.50

  4 COMBINED AT

+                 CCARR3       .17     1   FLOW         410.

                                           TIME         3.50

  3 COMBINED AT

+                DUMMY13       .56     1   FLOW        1271.

                                           TIME         3.50

 HYDROGRAPH AT

+                      V       .01     1   FLOW          29.

                                           TIME         3.50

 HYDROGRAPH AT

+                  SUMM4       .01     1   FLOW          21.

                                           TIME         3.50

  2 COMBINED AT

+                 CSUMM4       .02     1   FLOW          50.

                                           TIME         3.50

 HYDROGRAPH AT

+                   DC-2       .00     1   FLOW           5.

                                           TIME         3.50

 HYDROGRAPH AT

+                      U       .03     1   FLOW          73.

                                           TIME         3.50

 HYDROGRAPH AT

+                      I       .03     1   FLOW          61.

                                           TIME         3.50

 HYDROGRAPH AT

+                    STA       .00     1   FLOW           5.

                                           TIME         3.50

 HYDROGRAPH AT

+                      G       .01     1   FLOW          19.

                                           TIME         3.50

 HYDROGRAPH AT

+                      H       .01     1   FLOW          21.

                                           TIME         3.50

  2 COMBINED AT

+                    CGH       .02     1   FLOW          39.

                                           TIME         3.50

 HYDROGRAPH AT

+                   DC-1       .01     1   FLOW          23.

                                           TIME         3.58

 HYDROGRAPH AT

+                    NVE       .03     1   FLOW          75.

                                           TIME         3.50

  8 COMBINED AT

+                   CDC1       .15     1   FLOW         326.

                                           TIME         3.50

  2 COMBINED AT

+                   CFAR       .71     1   FLOW        1598.

                                           TIME         3.50

1                                                                                                                                   

                                           SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING                                      

                                               (FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)                                            

                                                                                   INTERPOLATED TO                                  
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V21-SDN3.OUT

                                                                                COMPUTATION INTERVAL                                

            ISTAQ    ELEMENT      DT       PEAK    TIME TO     VOLUME      DT       PEAK    TIME TO     VOLUME                      

                                                     PEAK                                     PEAK                                  

                                                                                                                                    

                                 (MIN)     (CFS)      (MIN)     (IN)     (MIN)     (CFS)     (MIN)       (IN)                       

                                                                                                                                    

           FOR PLAN = 1  RATIO=  .00                                                                                                

                RCQ  MANE          .22     67.72    210.18      2.62      5.00     67.37    210.00        2.62                      

                                                                                                                                    

                                                                                                                                    

 CONTINUITY SUMMARY (AC-FT) - INFLOW= .3853E+01 EXCESS= .0000E+00 OUTFLOW= .3853E+01 BASIN STORAGE= .1974E-04 PERCENT ERROR=    .0  

                                                                                                                                    

                                                                                                                                    

           FOR PLAN = 1  RATIO=  .00                                                                                                

             RV25-C  MANE         3.60     84.77    216.10      2.46      5.00     83.86    215.00        2.47                      

                                                                                                                                    

                                                                                                                                    

 CONTINUITY SUMMARY (AC-FT) - INFLOW= .5451E+01 EXCESS= .0000E+00 OUTFLOW= .5449E+01 BASIN STORAGE= .5287E-03 PERCENT ERROR=    .0  

                                                                                                                                    

                                                                                                                                    

           FOR PLAN = 1  RATIO=  .00                                                                                                

           RV25-COS  MANE         4.00      5.08    220.00      2.20      5.00      5.08    220.00        2.21                      

                                                                                                                                    

                                                                                                                                    

 CONTINUITY SUMMARY (AC-FT) - INFLOW= .3289E+00 EXCESS= .0000E+00 OUTFLOW= .3289E+00 BASIN STORAGE= .4677E-03 PERCENT ERROR=   -.2  

                                                                                                                                    

                                                                                                                                    

           FOR PLAN = 1  RATIO=  .00                                                                                                

             RCSTA1  MANE         4.00    220.97    216.00      2.58      5.00    217.33    215.00        2.58                      

                                                                                                                                    

                                                                                                                                    

 CONTINUITY SUMMARY (AC-FT) - INFLOW= .1570E+02 EXCESS= .0000E+00 OUTFLOW= .1562E+02 BASIN STORAGE= .7824E-03 PERCENT ERROR=    .5  

                                                                                                                                    

                                                                                                                                    

           FOR PLAN = 1  RATIO=  .00                                                                                                

             RV25-E  MANE         2.81     61.69    213.68      2.84      5.00     59.42    215.00        2.83                      

                                                                                                                                    

                                                                                                                                    

 CONTINUITY SUMMARY (AC-FT) - INFLOW= .4061E+01 EXCESS= .0000E+00 OUTFLOW= .4053E+01 BASIN STORAGE= .2477E-03 PERCENT ERROR=    .2  

                                                                                                                                    

                                                                                                                                    

 *** NORMAL END OF HEC-1 ***
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                                                      APPENDIX E 
Reference Material 

Technical Drainage Study for Summerlin West Vilage 21 – Street C 

Improvements (Carriage Hill Drive to Desert Foothills Drive) 

by VTN Nevada (DS 5093)



                                                                            Approval Letters









                                                       Referenced Drainage Exhibits
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                                              Referenced Hydraulics 



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 8.4 %

Discharge 7.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.00 0.50

0+00.50 0.50

0+00.50 0.00

0+02.00 0.13

0+02.00 0.17

0+16.50 0.46

0+31.00 0.17

0+31.00 0.13

0+32.50 0.00

0+32.50 0.50

0+33.00 0.50

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.00, 0.50) (0+02.00, 0.13) 0.013

(0+02.00, 0.13) (0+31.00, 0.13) 0.016

(0+31.00, 0.13) (0+33.00, 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

Worksheet for Red Pass (Max)

5/22/2019 9:43:15 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
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Text Box
Conservative Sections for Red Pass Drive



Results

Normal Depth 0.28 ft

Elevation Range 0.00 to 0.50 ft

Flow Area 1.28 ft²

Wetted Perimeter 14.85 ft

Hydraulic Radius 0.09 ft

Top Width 14.19 ft

Normal Depth 0.28 ft

Critical Depth 0.39 ft

Critical Slope 0.00699 ft/ft

Velocity 5.48 ft/s

Velocity Head 0.47 ft

Specific Energy 0.75 ft

Froude Number 3.22

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 0.28 ft

Critical Depth 0.39 ft

Channel Slope 8.4 %

Critical Slope 0.00699 ft/ft

Worksheet for Red Pass (Max)

5/22/2019 9:43:15 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 8.4 %

Normal Depth 0.28 ft

Discharge 7.00 ft³/s

Cross Section Image

Cross Section for Red Pass (Max)

5/22/2019 9:43:38 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 2.0 %

Discharge 7.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.00 0.50

0+00.50 0.50

0+00.50 0.00

0+02.00 0.13

0+02.00 0.17

0+14.00 0.41

0+26.00 0.17

0+26.00 0.13

0+27.50 0.00

0+27.50 0.50

0+28.00 0.50

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.00, 0.50) (0+02.00, 0.13) 0.013

(0+02.00, 0.13) (0+26.00, 0.13) 0.016

(0+26.00, 0.13) (0+28.00, 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

Worksheet for Red Pass (Min)

5/22/2019 9:44:21 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

Normal Depth 0.34 ft

Elevation Range 0.00 to 0.50 ft

Flow Area 2.26 ft²

Wetted Perimeter 20.75 ft

Hydraulic Radius 0.11 ft

Top Width 19.97 ft

Normal Depth 0.34 ft

Critical Depth 0.39 ft

Critical Slope 0.00715 ft/ft

Velocity 3.09 ft/s

Velocity Head 0.15 ft

Specific Energy 0.49 ft

Froude Number 1.62

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 0.34 ft

Critical Depth 0.39 ft

Channel Slope 2.0 %

Critical Slope 0.00715 ft/ft

Worksheet for Red Pass (Min)

5/22/2019 9:44:21 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 2.0 %

Normal Depth 0.34 ft

Discharge 7.00 ft³/s

Cross Section Image

Cross Section for Red Pass (Min)

5/22/2019 9:44:31 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 1of1Page



                                              Referenced Plan Sheets
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                                                      APPENDIX F 
Reference Material 

Technical Drainage Study for Summerlin West Vilage 21 – Clowder 

Springs Way (Street D) 

by VTN Nevada (DS 5110)



                                                                            Approval Letters







                                                       Referenced Drainage Exhibits
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.6 %

Discharge 2.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.00 0.50

0+00.50 0.50

0+00.50 0.00

0+02.00 0.13

0+02.00 0.17

0+16.50 0.46

0+31.00 0.17

0+31.00 0.13

0+32.50 0.00

0+32.50 0.50

0+33.00 0.50

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.00, 0.50) (0+02.00, 0.13) 0.013

(0+02.00, 0.13) (0+31.00, 0.13) 0.016

(0+31.00, 0.13) (0+33.00, 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

Worksheet for Cross Section 1

4/30/2019 10:30:49 AM
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Results

Normal Depth 0.25 ft

Elevation Range 0.00 to 0.50 ft

Flow Area 0.89 ft²

Wetted Perimeter 11.71 ft

Hydraulic Radius 0.08 ft

Top Width 11.12 ft

Normal Depth 0.25 ft

Critical Depth 0.28 ft

Critical Slope 0.00802 ft/ft

Velocity 2.25 ft/s

Velocity Head 0.08 ft

Specific Energy 0.33 ft

Froude Number 1.41

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 0.25 ft

Critical Depth 0.28 ft

Channel Slope 1.6 %

Critical Slope 0.00802 ft/ft

Worksheet for Cross Section 1
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Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.6 %

Normal Depth 0.25 ft
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Cross Section Image
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Input Data

Channel Slope 1.6 %
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Specific Energy 0.33 ft

Froude Number 1.41

Flow Type Supercritical

GVF Input Data
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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
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Channel Slope 1.6 %
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.6 %

Normal Depth 0.25 ft

Discharge 2.00 ft³/s
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Project: SV21 Street D
Work Order no.: 7851

Calculated By: JYA
Date: Apr-19

Inlet ID: All onsite drop inlets
Drainage Condition: Ultimate 100-Year Storm

Flow Summary: 1/4STD=1 cfs
Inlet Description: 5' Type C Modified

Input: Variable: Input:
Street Flow (cfs) Q 1.0
Longitudinal Slope (ft/ft) So 0.013
Manning's Coefficient n 0.016
Street Flow Velocity (fps) V 2.25
Street Flow Depth (ft) D 0.25
Street Cross Slope (ft/ft) Sx 0.02
Grate Width (ft) W 1.5
Grate Depression (in) Dg 4

Length of Grate (ft) Lg 2.5

Length of Curb Opening (ft) Lc 5

Clogging Factor - Grate (%) CFg 50%

Clogging Factor - Curb (%) CFc 50%

Effective Grate Length (ft) Lge 1.25
Effective Curb Opening Lenth (ft) Lce 2.5

Output (Grate): Equation: Output (Grate):
Rf - Frontal Flow Factor 1-0.09*(V-Vx) if V>Vx; else 1 1.00

Vo - Splash Over Velocity (fps) p+q*Lge-r*Lge
2+sy*Lge

3; where p=0.30, q=4.85, 
r=1.31, sy=0.15 (vane grate)

4.61

E - grate Flow Ratio Qw/Qs 1.34

Qw - Frontal Flow (cfs) Q[1-(1-(W/T))2.67] 0.57

Qs - Side Flow (cfs) Q-Qw 0.43

T - Side Flow Spread (ft) 1.5+(D-0.17)/Sx 5.50

Rs - Side Flow Factor 1/(1+(0.15*V1.8)/(Sx*Lge
2.3)) 0.05

Qgi - Intercepted Flow (cfs) (Rf*E+Rs*(1-E))*Q 1.0

Output (Curb): Equation: Output (Curb):
Se - Equivalent Cross Slope (ft/ft) Sx+Sg*E 0.32

Qsx - Remaining Flow After Grate 
Interception (cfs)

Q-Qgi 0.00

Sg - Gutter Cross Slope (ft/ft) Dg/W 0.22

Lt - Effective Interception Length (ft) 0.60*Qsx
0.42*So

0.30*[1/(n*Se)]
0.6 0.00

Qci - Intercepted Flow (cfs) (1-(1-Lce/Lt)
1.8)*Qsx or Qsx if Lt<Lce 0.0

Output (Combination): Equation: Output (Combination): 
Total Intercepted Flow (cfs) Intercepted (Grate) + Intercepted (Curb) 1.0
Bypass Flow (cfs) Street Flow - Total Intercepted Flow 0.0

Drop Inlet Interception

Equations referenced from CCRFCD HCDDM and FHWA HEC-22



Starting HGL and EGL

Tailwater 
Elevation

Outlet 
Invert 

Elevation
Tailwater 
Depth (ft)

Critical 
Depth- 
Dc (ft)

Pipe 
Diameter- 

D (ft)
(Dc+D)/2  

(ft)
Starting 
HGL (ft) Hv (ft)

Starting 
EGL (ft)

STANDARD FORM 6

3317.29 3312.61 4.68 1.83 2.0 1.914187 3317.29 0.98 3318.27 DEVELOPMENT: Clowder Spring Way (Street D)
CALCULATED BY: RBR WO#        7851-MISC-29

Phi Index  STORM DRAIN SEGMENT: Mainline
 DESCRIPTION: 100-Year Interim Condition

n Value Phi
0.013 0.004925

Segment Segment Starting Ending Diameter D/S U/S Length Area Phi Flow Slope Velocity Hv Sf Ave. Sf Hf Hj Hm Hb Hi H_ H Total U/S EGL U/S HGL Pressure D/S EGL of Final Final
Number Type Station Station (ft) Invert Invert (ft) (sq, ft) (cfs) (%) (fps) (ft) (ft/ft) (ft/ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) Elevation Elevation Flow ? U/S Segment U/S EGL U/S HGL

1 PIPE 10+00.00 10+06.52 2 3312.61 3314.21 39.7 3.14 0.00492 25.0 4.03 7.96 0.98 0.01217 0.01217 0.48 0.48 3318.76 3317.77 Yes 3317.20 3318.76 3317.77
2 SDMH #1 10+06.52 10+06.52 2 3314.21 3314.21 0.0 3.14 0.00492 25.0 N/A 7.96 0.98 0.01217 0.01217 0.00 0.27 0.27 3319.02 3318.04 Yes 3317.04 3319.02 3318.04
3 PIPE 10+06.52 10+67.23 2 3314.21 3314.78 60.7 3.14 0.00492 23.0 0.94 7.32 0.83 0.01030 0.01124 0.68 0.68 3319.71 3318.87 Yes 3317.62 3319.71 3318.87
4 SDMH #2 10+67.23 10+67.23 2 3314.78 3314.78 0.0 3.14 0.00492 23.0 N/A 7.32 0.83 0.01030 0.01030 0.00 0.02 0.02 3319.72 3318.89 Yes 3317.48 3319.72 3318.89
5 PIPE 10+67.23 12+49.34 2 3314.78 3315.93 182.1 3.14 0.00492 21.0 0.63 6.68 0.69 0.00859 0.00945 1.72 1.72 3321.44 3320.75 Yes 3318.62 3321.44 3320.75
6 SDMH #3 12+49.34 12+49.34 2 3315.93 3315.93 0.0 3.14 0.00492 21.0 N/A 6.68 0.69 0.00859 0.00859 0.00 0.92 0.92 3322.37 3321.67 Yes 3318.62 3322.37 3321.67
7 PIPE 12+49.34 13+33.14 2 3315.93 3321.14 83.8 3.14 0.00492 21.0 6.22 6.68 0.69 0.00859 0.00859 0.72 0.72 3323.09 3322.39 Yes 3323.83 3323.83 3323.14
8 STUB 13+33.14 13+33.14 2 3321.14 3321.14 0.0 3.14 0.00492 21.0 N/A 6.68 0.69 0.00859 0.00859 0.00 0.35 0.35 3324.18 3323.49

Manholes/Transition Losses
Straight Through Manhole  Junction Manhole  Inlet Losses

Segment Deflection Km Hv Hm Junction Kj D/S Hv U/S Hv Hj Bend Kb Hv Hb Ki Hv Hi Segment TMH Cover Criteria Span Rise Rise Area Hyd. Rad. #
Number Angle (ft) (ft) Angle (ft) (ft) (ft) Angle (ft) (ft) (ft) (ft) Description Elevation (ft) Met? (ft) (ft) (ft) (ft2) (ft)

1 PIPE 1.00
2 36 0.272 0.983 0.267 SDMH #1 3324.1 6.06 Yes 1.00
3 PIPE 1.00
4 0 0.020 0.832 0.017 SDMH #2 3324 5.11 Yes 1.00
5 PIPE 1.00
6 90 1.329 0.694 0.922 SDMH #3 3326.8 5.13 Yes 1.00
7 PIPE 1.00
8 0.5 0.694 0.347 STUB 3330.8 7.31 Yes 1.00

Bend Losses HGL Criteria Check Box Elliptical/ Other
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Zoning and Planning Conditions
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CD of Electronic Files & Improvement Plans 
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24. MODIFIED 3' WIDE CROSS GUTTER

23.    JENSEN PRECAST 1616-HDI DROP INLET
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