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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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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL 

 

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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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL 

 

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. 
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL 

 

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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Background   
The City of North Las Vegas strives to provide the development community with adequate
information to ensure the successful completion of any project in the City.  To aid in the submittal
of a complete, thorough drainage study, the following checklist has been compiled to assist the
design engineer.   This checklist focuses on requirements specific to the City of North Las Vegas.
When preparing a drainage study, the engineer will still be required to adhere to all local criterion
and guidelines as set forth in the Clark County Regional Flood Control District (CCRFCD)
Hydrologic Criteria and Drainage Design Manual (HCDDM) and the Uniform Standard Drawings
for Public Works’ Construction Off-site Improvements for Clark County Area, Nevada.  In order
to have a complete drainage study for submittal to the City, this checklist must be
completed, signed, and stamped by the engineer in responsible charge for the completion
of the drainage.  Incomplete submittals will not be accepted at the front counter.

Checklist  
Provide N/A to an item that is not applicable for the subject site.

I.  General Requirement

Yes No

Ensure that the new Standard Form 1 and 2 are utilized for all incoming drainage study
submittals.  The form can be acquired from the CCRFCD’s website at
http://www.ccrfcd.org/engineering.htm.

Ensure that the new 2008 CCRFCD’s Master Plan Update (MPU) is utilized for all
incoming drainage study submittals.  Both the Flood Control Facilities and Facility
Inventory Maps must be included with the drainage study. 

A copy of the approved zoning/planning conditions associated with this site must be
included with the initial submittal to verify compliance with conditions. 

If offsite grading is anticipated, a notarized permission letter to construct from the
property owner is required prior to the approval of this technical drainage study.

If the site is proposing to increase or concentrate storm flow and/or nuisance flows onto
the adjacent property.  A notarized permission letter to accept from the property owner
is required prior to the approval of this technical drainage study.

The City of North Las Vegas (CNLV) does not allow valley gutters to be constructed
across streets with right-of-way widths of 80 feet or greater.

Provide map pockets in the back of the drainage study in order to keep the
improvement plans with the study.

Include a CD-ROM that contains a pdf of the entire study, including improvement plans.

When submitting flow split analysis for a site, staff suggests using the Pima County
flow split calculations.  Make sure to provide all supporting documents.

http://www.ccrfcd.org/engineering.htm
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The project proposes to construct facilities and/or discharge flows within Nevada
Department of Transportation (NDOT) right of way.  The engineer must contact NDOT
for an encroachment permit for the proposed project and it must be received prior to
approval of the improvement plans.  NOTE: NDOT does not allow for development to
increase the 100-year flow rate into their ROW - onsite detention may be required.  

Where right-of-way does not exist, a roadway or drainage easement must be obtained
from the adjacent property owner(s) prior to improvement plans approval. Roadway and
drainage easement dedication documentation must be processed through the CNLV
Real Property Services Division.  For more information, please contact Lorena
Candelario at 633-2396. 

This report serves as a master drainage study for the site.  A separate technical
drainage study will be required by the City of North Las Vegas upon development of
areas shown on the conceptual site plan.  Each technical drainage study should provide
more detailed design information, including final grading plans with corresponding
drainage facility details, hydraulic design calculations, etc. 

Ensure that the longitudinal slope used to calculate the 100-year flow depth for a given
street matches with the slope indicated on the grading plans. 

The City of North Las Vegas (CNLV) is a member of the Community Rating System,
which requires Base Flood Elevations (BFE’s) to be indicated for any structures located
within a Special Flood Hazard Area (SFHA) Zone A, AO, AE, etc..  Please indicate the
extent of the effective regulatory SFHA on the grading plan and show the BFE’s of the
affected lots.

If a site is adjacent to a future Clark County Regional Flood Control Facility, the
developer is required to construct drop inlets at the site’s discharge point along the
alignment, which will collect 100% of the site’s 100-year discharge.

If the proposed development is required to construct flood control facilities that are
depicted on the Clark County Regional Flood Control District’s Master Plan Update,
structural drawings must be submitted with the drainage study for review and approval
by the City of North Las Vegas prior to submitting to CCRFCD for concurrence.  

The City of North Las Vegas North Neighborhood Flood Control Master Plan (NNFCMP)
has established centerline intersection grades with corresponding street slopes.  Please
ensure that the street intersection designs are compatible with the NNFCMP.

For rectangular shaped culverts, the minimum shall be 6 feet in height and 5 feet in
width.

The City of North Las Vegas requires that all local drainage facilities identified on the
North Neighborhood Flood Control Master Plan (NNFCMP) to be constructed by the
developer for the full frontage of the site.  

This property is adjacent to Unincorporated Clark County.  Please note that a copy of
this study and any addenda must be submitted to Clark County Development Services
for their review and concurrence.

This property is adjacent to the City of Las Vegas.  Please note that a copy of this study
and any addenda must be submitted to City of Las Vegas for their review and
concurrence.
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Side lot easement for all residential development will need to meet all the requirements
as set forth in the City of North Las Vegas Municipal Code under Title 17.24.210.D.4

“Arizona” style crossing is not permitted within CNLV right-of-way.  Culvert crossings,
sized to convey the 100-year flow without any backwater effects,  must be designed to
convey the flow back to its historical path.

The minimum pipe diameter to be constructed within public drainage easement or right-
of-way shall be 18-inch in reinforced concrete pipe.  HDPE pipes are allowed with the
caveat that it must be slurry back fill.

Backwater ponding limits that extend outside of the public right-of-way shall be
delineated on the grading plans and a public drainage easement or right-of-way be
obtained from the property owner.  Roadway and drainage easement dedication
documentation must be processed through the CNLV Real Property Services Division.
For more information, please contact Lorena Candelario at 633-2396.   

When referencing other drainage studies, all relevant information such as approval
letters, drainage basin maps, HEC-1 analyses, details, plans, etc. must be included with
the study.  The material being referenced should be highlighted in some manner to
indicate what is being referenced. 

Provide a discussion and necessary analyses regarding Best Management Practice per
Section 1500 of the Clark County Regional Flood Control District Hydrological Criteria
and Drainage Design Manual.

II.  Grading Plan Information

Yes No

24"X36" copies of Grading Plans including Detail Sheets.  Additionally, Plan and Profile
sheets must be provided for all public offsite streets and/or storm drain/channel system
improvements. The information provided in profile shall include: stationing, length,
slope, size, discharge (Q100), material, class of pipe (Class III, IV, V, etc.), hydraulic
grade line, inlet locations,  finished grade over the pipe and etc. 

On a 100' right-of-way street, the developer is required to build their half of the street,
the median island, and one lane on the opposite side of the median.  Additionally, the
median island will be required to be landscaped. 

Alignment of all existing, proposed, or future Regional Flood Control Facilities adjacent
to the site must be shown on the grading plans.

Appropriate elevated “humps” 6 inches above the 100-year water surface elevation at
all driveways location where the intent is to protect the site from the Q100 flows.

Erosion protection must be provided at the upstream and downstream terminus of all
public roadway improvements. 

Landscape berms used to protect property from flows in the adjacent streets must meet
the criterium of being twice the depth of flow above the adjacent flowline up to 18 inches
above the adjacent water surface.
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Temporary pavements used to satisfy Clark County PM-10 requirements cannot be
used to establish centerline grades for any proposed streets.  All proposed street
improvements must be designed per the Uniform Standard Drawings for Public Works
Construction, Offsite Improvements, Clark County Area, Nevada.

Show cross sections along all project boundaries showing the elevational relationship,
property line, and any existing or proposed walls.

Verify all finished floor elevations of the proposed development meet Section 304.4 of
the HCDDM.

All onsite drainage swale must maintain a minimum of 1% slope.   If < 1% is anticipated,
concrete valley gutter is required.

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.),
utilities conflict (if any), design hydraulic grade line (HGL) and the 100 year storm flow.
A public drainage easement must be provided over on-site storm drains conveying the
off-site flows.

Identify all adjacent parcels with the appropriate assessor parcel number and ownership
information.  

The Engineer must show existing and proposed development at least 100-feet beyond
the project site limits.  Finished floor elevations of existing buildings, centerline grades,
centerline slopes, and top of existing curb elevations must be shown.  Reference all
adjacent existing improvements with a CNLV Project #.  Ensure that it matches with the
approved civil plans. 

Make every effort to provide plan sheets that are clean and clear to review.  Be sure to
eliminate superimposed text.

Due to air quality regulations, all proposed streets must maintain a total of 32' asphalt
area.  For instance, a 60' half-street improvements will require an additional of 9-foot
of overpaving from the centerline. 

Full intersection designs abutting the proposed development must be provided to
ensure that all quadrants of the intersection will drain properly.

Provide slopes of driveway fronting all public right-of-ways.  Per CNLV Fire Code, the
angles of approach and angles of departure must not exceed 6%.

For commercial and industrial developments, landscape areas are not allowed to sheet
flow over the sidewalk.  Provide flow lines with grades and sidewalk under drains for all
landscape areas draining to the streets.

III.  Hydrologic and Hydraulic Analyzes

Yes No

Verify that the street capacity calculations for “ABC” and “XYZ” streets were completed
for the worst case scenario for both water surface elevation and velocity (flattest and
steepest slopes).  In the interim condition, provide street capacity calculations for the
100-year event.  In the ultimate condition, provide street capacity calculations for the 10-
year and 100-year events.
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For 100-year street flows with depths greater than 0.6' and velocities higher than 5 fps,
erosion resistant landscaping or pony walls at the back of sidewalk (to the height of the
flow in the street) must be provided.

If a CNLV modified 60' standard street section with offset sidewalk is to be proposed
with the development.  Ensure that the Flowmaster calculations and improvement
drawings are reflected with the correct cross section.

For 80' and greater streets, if a median island is proposed with the site, ensure that the
street capacity calculations are reflected with a median island.

For 80' and greater streets, the actual 12' dry lane determination must be shown on the
Q10 street capacity calculations.  CNLV only requires this criterion to be met in the
FUTURE condition.  Please note that the dual left turn lane and center median island
cannot be used to satisfy the 12' dry lane criterion.  Therefore, a minimum of 19' on
each half of the street must be achieved for the entire stretch of the site.  

All drainage studies for sites located within the North Neighborhood Flood Control
Master Plan (NNFCMP) area must analyze four (4) separate conditions.

a. A pure existing condition analysis that quantifies the amount of flow
impacting the site in the existing condition.  This condition has existing
improvements and curve numbers for both onsite and offsite basins.
Offsite basins should generally follow contours or existing development
drainage patterns.

b. An interim condition, where the offsite basins are the same as in the
pure existing condition and the onsite basins are developed.  The flows
in this condition are modeled in the proposed half-streets being
constructed with the development and homes/buildings must be at or
above the WSE in the street.

c. The NNFCMP existing condition flows are analyzed assuming a full
street section, the CCRFCD street flow criterion does not need to be
met, and the adjacent finished floor elevations must be above the
associated WSE.

d. The NNFCMP future condition flows are analyzed assuming a full street
section, all CCRFCD street flow criteria must be met, and the finished
floor elevations must have the required freeboard above the associated
WSE.

For parcels impacted by a FEMA Special Flood Hazard Area, analyses of the floodzone,
utilizing the FEMA effective flowrate must be completed for both pre- and post-
development cases.  The post-development analysis must tie into the effective SFHA
in both width and water surface elevation.  

For proposed storm drain connecting into other existing storm drain system,
supporting documents must be provided for the beginning HGL used in the hydraulic
modeling.

For the purpose of establishing adequate finished floor elevations for those structures
adjacent to the proposed drainage easement, the City requires that submerged weir
calculations are submitted.  As the sidewalks at the upstream entrance of the drainage
easement will effectively act as a broad-crested weir with a submerged tailwater, the
water surface elevations at the easement entrances must be calculated as such.
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The engineer must provide inlet control nomograph (see HCDDM) calculations for all
proposed drop inlets to ensure that the storm sewer will have the capacity to convey the
anticipated 100-year peak flow.

The CNLV requires that all drop inlet sizing to be performed with the HEC-22 software
which can be acquired from the Federal Highway Administration’s website at
http://www.fhwa.dot.gov/engineering/hydraulics/software.cfm

Concrete headwalls are required at the inlet and outlet of all culvert installations.  Flare
end sections are acceptable for culvert less than 30-inch.

Erosion protection and/or cut off walls may be required at the upstream and
downstream of a culvert.

For the ease of maintainability and constructability, all storm drain pipes must be
designed with a soffit to soffit connections.

Swales that are designed to carry the 100-year flow must maintain a minimum
freeboard of six inches above the depth of flow.  Provide hydraulic calculations for
verification.

For project sites that are 40 acres or greater, flow values must be labeled at the outlet
point of each individual drainage basin and concentration points on all drainage basin
maps.

The soil’s map must include both the off-site and on-site sub-basin delineations for all
drainage conditions.

IV.  Local Entity Criteria - City of North Las Vegas - HCDDM Section 1603

Yes No

Within the interior streets of a residential subdivision, the depth times velocity for the
major storm event shall be less than or equal to 6.

When downstream storm sewer facilities are not available, the City of North Las Vegas
requires bubbler laterals for the conveyance of storm water under streets with right-of-
way widths greater than or equal to 80 feet.  The bubbler laterals must consist of a
minimum 18-inch diameter reinforced concrete pipe.  To accommodate the draining of
the bubbler system prior to future downstream extension of the storm sewer system, a
minimum 6-inch diameter PVC pipe must be daylighted downstream.

The City of North Las Vegas does not permit the construction of permanent structures
within a Federal Emergency Management Agency (FEMA) designated Special Flood
Hazard Area (SFHA).  Under this policy, any developer/builder proposing to place
structures within a SFHA must meet the following requirements prior to the issuance of
various permits and certificates-of-occupancy:

a. Grading and off-site construction permits may be issued by the CNLV
Department of Public Works once the improvement plans and drainage
study have been approved and a copy of the completed Conditional
Letter of Map Revision (CLOMR) application has been submitted to
FEMA for processing.

b. Building permits can be issued once a favorable CLOMR has been
obtained from FEMA.

c. Certificates-of-occupancy can be issued once a  Letter of Map Revision
(LOMR) has been obtained  from  FEMA.
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1.  INTRODUCTION 

1.1  Project Overview & Study Purpose 
This technical drainage study was prepared to address the drainage and grading design 
of a 18-acre residential community. The site is in the Park Highlands West Master Planned 
Community in the north portion of the Las Vegas Valley, in the City of North Las Vegas, 
Nevada. 

This Technical Drainage study was prepared in accordance with criteria specified in the 
Clark County Regional Flood Control District (CCRFCD) Hydrologic Criteria and Drainage 
Design Manual (updated 2000), which is herein referred to as the Drainage Manual.  All 
pertinent reference information and calculations is presented in the Appendix of this 
report. 

Disclaimer: Many of the dry streams of the southwestern United States have been found 
to be jurisdictional Waters of the United States (WOUS) which requires special permitting 
from the United States Army Corps of Engineers (USACE) to commence 
grading/construction.   The purpose of this Technical Drainage Study was only to provide 
concurrence with local drainage criteria as stated above.  The scope of this Technical 
Drainage Study does not include an assessment of Jurisdictional WOUS for the subject 
property and therefore does not address special permitting that may be required by the 
USACE.   

1.2  Site Description & Location 
The subject site is located in the South Half (S ½) of the Northwest Quarter (NW ¼) of 
Section 18, Township 19 South, Range 61 East, M.D.M. in the City of North Las Vegas, 
Nevada.    

The subject site is bordered on the west by Decatur Boulevard and on the south by Farm 
Road. The east side is bordered by the existing Valley Vista 1 residential development and 
on the north by undeveloped Valley Vista Parcel 1.1.  

See Figure 1, Vicinity Map, and Figure 2, Location Map. 

1.3  FEMA Flood Zone Designation 
The subject site is not located within a Federal Emergency Management Association 
Special Flood Hazard Area Zone A.  According to the FEMA FIRM Map Panel 32003C1765F, 
dated November 16, 2011, the subject site is located within "Zone X" which is described 
as "Areas determined to be outside the 0.2% annual chance floodplain”. See appendix for 
annotated FIRM exhibits.  

1.4  CCRFCD Facility Information 
Figure F-12, from the 2018 CCRFCD Las Vegas Valley Flood Control Master Plan Update 
(MPU) shows that the site is not bordered by any existing or future CCRFCD regional 
facilities. Figure W-2A shows the site delineated on the 2018 watershed maps. 
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1.5  Reference Studies 
Previously approved drainage studies in the vicinity were reviewed in preparation of the 
subject study. Some studies were reviewed for general information only, while some were 
cited specifically for hydrologic/hydraulic data. We generally concur with all data cited 
from the following studies unless stated otherwise:   

1. Technical Drainage Study Park Highlands West Infrastructure (CNLV No. 55093), by Slater 
Hanifan Group, Inc. December 2016 

The Technical Drainage Study for Park Highlands West (PHW) Infrastructure was 
referenced for existing and developed drainage conditions to the PHW master planned 
community. Specific data cited is annotated on Exhibits G2 & H2. This study is referred 
to from here on as IS. 

2. Update #2 to the Master Drainage Study for Park Highlands West (CNLV No. 46257), by 
Slater Hanifan Group, Inc. April 2015 

Update #2 to the Master Drainage Study for Park Highlands West was referenced for 
ultimate drainage conditions of this master planned development. Specific data cited is 
annotated on Exhibits N & P. This study is referred to from here on as MDS. 

3. Technical Drainage Study for North Las Vegas Area 5 (CNLV 27770), by GC Wallace, February 
2007 

This study was referenced for existing runoff in Decatur Boulevard and referred to from 
here on as Area 5. 

4. Update #1 Park Highlands West Parcel 1.4 (CNLV 57319), by Slater Hanifan Group October 
2017 

 
This study was referenced for general information only and no specific data was cited. 

2.  METHODOLOGY 

2.1  Compliance 
The methodologies utilized in the preparation of this study are in compliance with the 
Drainage Manual (latest update). 

2.2  Hydrologic Modeling 
Modeling: The SCS Unit Hydrograph Method (SCS Method) was utilized to determine peak 
flow rates. The SCS Method utilizes precipitation, drainage area, curve number and lag 
time parameters to determine peak flow rates. The SCS Method routine within the U.S. 
Army Corp of Engineers HEC-1 was utilized to model the drainage sub-basins analyzed by 
this study.  

Precipitation: Rainfall depths were calculated based on the CCRFCD Drainage Manual 
Criteria. This site is located within the McCarran airport rainfall area which allows 
application of rainfall depths of 1.58" and 2.77" in the 10- and 100-year, 6-hour storm 
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events, respectively.  In the hydrologic HEC-1 model there were no losses allowed for 
Depth Area and no losses for hydrograph routing. 

Curve Number: The Hydrologic Soils Group (HSG) for the subject site was determined from 
the USDA Soils Conservation Service to be within Group D (see annotated excerpts in 
Appendix B). A Curve Number Determination spreadsheet is in the appendix. 

Lag Time: The lag time is defined as the time measured from the center of mass of effective 
rainfall to the time to peak of the outflow hydrograph. The lag time is related to the time 
of concentration as 0.6 times the time of concentration. The time of concentration is 
defined as the time required for runoff to flow from the hydraulically most distant point 
of a sub-basin to the outlet point of the sub-basin.  Standard Form 4, as outlined in the 
Drainage Manual, was utilized to determine the lag times for sub-basins modeled. A copy 
of lag time computations is included in the appendix.  The model included no losses in the 
hydrograph due to translation (no routing reaches).   

It is noted that the Drainage Manual limits the lag time for steep and small watersheds.  
For undeveloped areas, the limit is 0.1 hours, while for developed areas, the limit is 0.05 
hours.   

3.  EXISTING CONDITIONS DRAINAGE 
Under existing conditions, the onsite and the offsite areas remain in current conditions. 
Hydrologic calculations (and all supporting data) are in Appendix C and the results are 
shown on Figure 3. 

3.1  Existing Onsite Hydrology 
As shown on Figure 3, the existing subject site was modeled as one basin ON1E. Runoff 
generated from ON1E flows to the south and discharges onto Farm Road. 

3.2  Existing Offsite Hydrology 
Under existing conditions Decatur Boulevard and Farm Road are analyzed as fully 
constructed. No runoff discharges directly onto the subject site. Runoff generated from 
Parcel 1.1 to the north has been graded to discharge into the drainage channel and flow 
east as shown on Figure 3. 

Decatur Boulevard:  

Runoff in the east half of Decatur Boulevard is approximately 8/15 cfs at point DB (see 
Section B East in Area 5 Excerpts). Runoff from DB is intercepted by Facility P77 as shown 
on Figure 3 (see Infrastructure Excerpts) – therefore no runoff from Decatur Boulevard will 
split east and flow down Farm Road.  

Farm Road: No runoff from Decatur Boulevard is expected to split down Farm Road (see 
explanation above). Runoff from basin ON1E discharges onto Farm Road and combines 
with basin FR at point EFR. 
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4. INTERIM CONDITIONS 
Under interim conditions, the onsite area becomes developed, and the offsite areas remain in 
existing conditions. Since interim and developed conditions will produce the same results, 
interim conditions will not be analyzed. 

5.  DEVELOPED CONDITIONS  
In developed conditions, the onsite area becomes developed along with surrounding parcels. 
Hydrologic calculations (and all supporting data) are in Appendix C and the results are shown 
on Figure 4. 

5.1  Developed Onsite Hydrology 
Runoff generated from basin ON1D flows south down the interior drive access on the west 
side of the subject site at point PT1. A portion of the runoff from PT1 is intercepted by DI1 
and the remaining surface runoff at point PT1a continues to flow east to the main entrance 
drive off Farm Road. Runoff generated from basin ON2D flows south down the interior 
drive access on the east side of the subject site at point PT2. A portion of the runoff from 
PT2 is intercepted by DI2 and the remaining surface runoff flows south at point PT2a. 
Runoff from PT2a combines with PT1a at point PT3. A portion of the runoff from PT3 is 
intercepted by DI3 and the remaining surface runoff at point PT4 discharges onto Farm 
Road (0/20 cfs). Please note that surface runoff discharged onto Farm Road is 8 cfs less 
than the 28 cfs estimated by the MDS (see MDS Excerpts). 

5.2  Developed Offsite Hydrology 
Decatur Boulevard:  

Runoff in the east half of Decatur Boulevard is approximately 8/15 cfs at point DB (see 
Section B see Area 5 Excerpts). Runoff from DB is intercepted by Facility P77 as shown on 
Figure 3 (see Infrastructure Excerpts) – therefore no runoff from Decatur Boulevard will 
split east down Farm Road.  

Farm Road: No runoff from Decatur Boulevard is expected to split down Farm Road (see 
explanation above). Runoff from point PT4 discharges onto Farm Road and combines with 
basin FR at point DFR. 

6. HYDRAULICS 

6.1  Drop Inlet Calculations 
DI1: Drop inlet DI1 is a proposed 10-foot Type CM curb inlet on a continuous grade. 
Approaching runoff is 23 cfs in the 100-year storm event generated by basin ON1D. 
Calculations in Appendix D show that DI1 will intercept approximately 9 cfs into the 18-
inch storm drain lateral. 

DI2: Drop inlet DI2 is a proposed 10-foot Type CM curb inlet on a continuous grade. 
Approaching runoff is 15 cfs in the 100-year storm event generated by basin ON2D. 
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Calculations in Appendix D show that DI2 will intercept approximately 6 cfs into the 18-
inch storm drain lateral. 

DI3: Drop inlet DI3 is a proposed 10-foot Type CM curb inlet on a continuous grade. 
Approaching runoff is 31 cfs in the 100-year storm event generated by basin point PT3a. 
Calculations in Appendix D show that DI2 will intercept approximately 11 cfs into the 30-
inch storm drain lateral. 

6.2  Normal Depth Hydraulics 
Normal depth flow calculations for the 10- and 100-year storm events have been analyzed 
using the Flowmaster computer program. Locations of the street flow cross sections are on 
Figure 4, Developed Condition Drainage Map, and the calculations are included in 
Appendix D of this report. Below is an explanation. 

Section 1: Section 1 is taken across the eastern half street of Decatur Boulevard. 
Approaching runoff at this location is generated from point DB and estimated to be 8/15 
cfs. 

Section 2: Section 2 is taken across the northern half street of Farm Road. Approaching 
runoff at this location is generated from point DFR and estimated to be 1/22 cfs. 

Section A: Section A was taken across the drive aisle as shown on Figure 4. Approaching 
runoff at this location is generated from basin ON1D and estimated to be 23 cfs. 

Section B: Section B was taken across the drive aisle as shown on Figure 4. Approaching 
runoff at this location is generated from a pro-rated portion of ON1D and estimated to be 
13 cfs.  

Section C: Section C was taken across the drive aisle as shown on Figure 4. Approaching 
runoff at this location is generated from basin ON2D and estimated to be 15 cfs. 

Section D: Section D was taken across the drive aisle as shown on Figure 4. Approaching 
runoff at this location is generated from a pro-rated portion of ON2D and estimated to be 
8 cfs.  

 

6.3  WSPG 
WSPG Version 14.10 was used to model the HGL elevations in the proposed storm drain 
system. The WSPG model is in Appendix D and the results are shown on the WSPG Station 
Equivalent Summary & Output Results spreadsheet. Below explains how the storm drain 
system was modeled. 

LAT1: Proposed storm drain LAT1 connects to the existing 36” storm drain stub in Farm 
Road (see Facility E52 in MDS Excerpts). This storm drain extends into the subject site to 
DI2 as shown on Figure 4. The outlet HGL was referenced from the existing improvement 
plans in Farm Road – see annotated excerpts included with the WSPG model. 

LAT2: Proposed storm drain LAT2 connects to LAT1 as shown on Figure 4. The outlet HGL 
was referenced from LAT1 (see results on the WSPG Station Equivalent Summary & 
Output Results). 
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7.  CRITERIA 

7.1  Finished Floors 
Section 300 of the CCRFCD states that “the finished floor shall be set at a vertical distance 
above the gutter flowline of at least twice the depth of flow in the gutter flowline”. All 
finished floors within this development were found to meet this criterion. 

7.2  10 Year Dry Lane Criteria 
Although development of the subject site does not increase runoff to any adjacent streets, 
existing 10-year Dry Lane Criteria was checked in Farm Road. Per Exhibit H2 of the IS, 
Section 20 in Farm Road meets the 10-year dry lane criteria. Since development of the 
subject site does not increase runoff in Farm Road, this criterion is still met.  
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8. CONCLUSIONS & RECOMMENDATIONS 
 

This study and improvement drawings complies with the drainage laws and regulations set forth 
by the City of North Las Vegas and the Clark County Regional Flood Control District.     
 
Development of the site and the offsite street improvements is not expected to have a negative 
drainage impact on any upstream or downstream properties.   
 
The proposed site is adequately protected from flood damage caused by a 100-year flood or less, 
as specified by the CCRFCD Hydrologic Criteria and Drainage Design Manual. 
 
This site is not within a Special Flood Hazard Zone as designated by FEMA. 
 
Nuisance flows are conveyed into adjacent streets and storm drains.  

9. REFERENCES 
1. Hydrologic Criteria and Drainage Design Manual. Clark County Regional Flood Control 

District, 1990. 
 

2. FlowMaster V8i Hydraulic Toolbox 
 

3. WSPG Modeling Program Version 14.10 
 

4. Technical Drainage Study Park Highlands West Infrastructure (CNLV No. 55093), by Slater 
Hanifan Group, Inc. December 2016 
 

5. Update #2 to the Master Drainage Study for Park Highlands West (CNLV No. 46257), by 
Slater Hanifan Group, Inc. April 2015 
 

6. Technical Drainage Study for North Las Vegas Area 5 (CNLV 27770), by GC Wallace, February 
2007 
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APPENDIX C HYDROLOGIC ANALYSIS & SUPPORTING DATA 
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Hydrologic Soil Group—Las Vegas Valley Area, Nevada, Part of Clark County

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

9/17/2018
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Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

192 Dalian-McCullough 
complex, 0 to 4 
percent slopes

A 238.6 3.6%

237 Glencarb very fine 
sandy loam, hardpan 
substratum

C 97.3 1.4%

300 Las Vegas gravelly fine 
sandy loam, 0 to 2 
percent slopes

D 1,518.9 22.6%

305 Las Vegas-DeStazo 
complex, 0 to 2 
percent slopes

D 4,190.0 62.4%

314 Weiser-Wechech 
association

A 177.8 2.6%

540 Weiser extremely 
gravelly fine sandy 
loam, 2 to 8 percent 
slopes

A 134.3 2.0%

630 Badland 354.4 5.3%

Totals for Area of Interest 6,711.4 100.0%

Hydrologic Soil Group—Las Vegas Valley Area, Nevada, Part of Clark County

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

9/17/2018
Page 3 of 4



3/26/2020 BY L. Proctor

BASIN HYDROLOGIC LAND CURVE PERCENT FINAL
SOIL USE NUMBER OF CN REMARKS

GROUP TOTAL
 

ON1D, ON2D, ON3D D Lots less than 6000 sf 93 100 93 Table 602, 1 of 4
(Industrial)

 
ON1E D Poor Desert Shrub 88 100 88 Table 602, 1 of 4

 
FM D Streets & Roads 98 100 98 Table 602, 1 of 4

*Based on Clark County Regional Flood Control District Hydrologic Criteria and Drainage Design Manual, Latest update.

CURVE NUMBER DETERMINATION*
VALLEY VISTA 1.3



 Momentum Engineers, Ltd.

Initial/Overland Time                Travel Time  Tc       Tc Check Final Tc Tlag Remarks
            (Ti)                      (Tt) (Urbanized Basins)

DESIG CN K AREA AREA LENGTH SLOPE Ti LENGTH SLOPE V1 V2 Tt Tc=Ti+Tt TOTAL Tc Tc Tlag Remarks
(acres) (mi^2) (ft) (%) (min) (ft) (%) (fps) (fps) (min) (min) (ft) (min) (min) (hrs)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19)

ON1D 93 0.838 9.16 0.0143 75 1.0 4.1 1350 0.60 1.56 2.37 11.3 15.4 1425 17.9 15.39 0.154
ON2D 93 0.838 6.06 0.0095 75 1.0 4.1 1300 0.60 1.56 2.37 11.0 15.0 1375 17.6 15.04 0.150
ON3D 93 0.838 2.81 0.0044 75 1.0 4.1 440 0.60 1.56 N/A 4.7 8.8 515 12.9 8.78 0.088

FR 98 0.904 0.72 0.0011 50 2.0 2.0 560 0.53 1.47 2.23 6.1 8.1 610 13.4 8.10 0.081

ON1E 88 0.772 18.00 0.0281 100 4.0 3.7 1700 0.50 1.05 2.08 17.6 21.3 N/A N/A 21.3 0.213
 

Travel Time Velocity Formulas All basins over one square mile
Ti=(1.8(1.1-K)L^(1/2))/(S^1/3) For the travel time (Tt) calculations, Existing Developed are calculated by the equation

Tc=Ti+Tt V1 applies to the first 500 feet of travel distance; V1 = 14.8*(S/100)^1/2 V1 = 20.2*(S/100)^1/2 Tlag=20Kn(L*Lc/S^0.5)^0.33 

K=0.0132(CN)-.39 V2 applies to the remaining travel distance. V2 = 29.4*(S/100)^1/2 V2 = 30.6*(S/100)^1/2 and denoted by shaded gray

Tlag = 0.6Tc (See Worksheet).

REFERENCE: CCRFCD HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DEVELOPED CONDITION

UNDEVELOPED CONDITION

Sub-Basin Data

STANDARD FORM 4

VALLEY VISTA 1.3
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              6           ID                                                                                 
              7           ID     6-HOUR STORM DISTRIBUTION #3                                                
              8           ID     10- AND 100-YEAR STORM EVENTS                                               
              9           ID                                                                                 
             10           ID                                                                                 
             11           ID                                                                                 
             12           ID                                                                                 
             13           IT       5       0       0     300                                                 
             14           IO       5       0       0                                                         
             15           IN       5       0       0                                                         
             16           JR    PREC    0.57       1                                                         
  
             17           KK    ON1E                                                                         
             18           KM   *****************EXISTING CONDITIONS *****************                        
             19           BA   .0281                                                                         
             20           PB    2.77                                                                         
             21           KM            SDN #3                                                               
             22           PC   0.000   0.020   0.057   0.070   0.087   0.108   0.124   0.130   0.130   0.130 
             23           PC   0.130   0.130   0.130   0.133   0.140   0.142   0.148   0.158   0.172   0.181 
             24           PC   0.190   0.197   0.199   0.200   0.201   0.204   0.214   0.229   0.241   0.249 
             25           PC   0.251   0.256   0.270   0.278   0.281   0.283   0.295   0.322   0.352   0.409 
             26           PC   0.499   0.590   0.710   0.744   0.781   0.812   0.819   0.835   0.851   0.856 
             27           PC   0.860   0.868   0.876   0.888   0.910   0.926   0.937   0.950   0.970   0.976 
             28           PC   0.982   0.985   0.987   0.989   0.990   0.993   0.993   0.994   0.995   0.998 
             29           PC   0.998   0.999   1.000                                                         
             30           LS       0      88                                                                 
             31           UD    .213                                                                         
                          *                                                                                
  
             32           KK      FR                                                                         
             33           BA   .0011                                                                         
             34           LS       0      98                                                                 
             35           UD    .081                                                                         
                          *                                                                                
  
             36           KK    ON1D                                                                         
             37           KM   *****************DEVELOPED CONDITIONS *****************                       
             38           BA   .0143                                                                         
             39           LS       0      93                                                                 
             40           UD    .154                                                                         
                          *                                                                                
  
             41           KK    ON2D                                                                         
             42           BA   .0095                                                                         
             43           LS       0      93                                                                 
             44           UD    .150                                                                         
                          *                                                                                
1                                                       HEC-1 INPUT                                             PAGE  2 
 
           LINE           ID.......1.......2.......3.......4.......5.......6.......7.......8.......9......10 
 
  
             45           KK    ON3D                                                                         



             46           BA   .0044                                                                         
             47           LS       0      93                                                                 
             48           UD    .088                                                                         
                          *                                                                                
             49           ZZ                                                                                 
1 
                 SCHEMATIC DIAGRAM OF STREAM NETWORK 
 INPUT 
  LINE      (V) ROUTING          (--->) DIVERSION OR PUMP FLOW 
 
   NO.      (.) CONNECTOR        (<---) RETURN OF DIVERTED OR PUMPED FLOW 
 
    17        ON1E 
                 . 
                 . 
    32           .          FR 
                 .           . 
                 .           . 
    36           .           .        ON1D 
                 .           .           . 
                 .           .           . 
    41           .           .           .        ON2D 
                 .           .           .           . 
                 .           .           .           . 
    45           .           .           .           .        ON3D 
 
 (***) 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   24MAR20  TIME  16:21:29   *                                                   *           (916) 756-1104            * 
 *                                       *                                                   *                                     * 
 *****************************************                                                   *************************************** 
 
 
 
 
 
                                                                                                          
                              6- HOUR, 10- AND 100-YEAR  EXISTING AND DEVELOPED CONDITIONS MODEL          
                              VALLEY VISTA 1.3                                                            
                              MOMENTUM ENGINEERS FOR TRITON ENGINEERING - L PROCTOR                       
                                                                                                          
                                                                                                          
                              6-HOUR STORM DISTRIBUTION #3                                                
                              10- AND 100-YEAR STORM EVENTS                                               
                                                                                                          
                                                                                                          
                                                                                                          
                                                                                                          
 
   14 IO          OUTPUT CONTROL VARIABLES 
                        IPRNT           5  PRINT CONTROL 
                        IPLOT           0  PLOT CONTROL 
                        QSCAL          0.  HYDROGRAPH PLOT SCALE 
 
      IT          HYDROGRAPH TIME DATA 
                         NMIN           5  MINUTES IN COMPUTATION INTERVAL 
                        IDATE      1    0  STARTING DATE 
                        ITIME        0000  STARTING TIME 
                           NQ         300  NUMBER OF HYDROGRAPH ORDINATES 
                       NDDATE      2    0  ENDING DATE 
                       NDTIME        0055  ENDING TIME 
                       ICENT           19  CENTURY MARK 
 
                    COMPUTATION INTERVAL     .08 HOURS 
                         TOTAL TIME BASE   24.92 HOURS 
 
           ENGLISH UNITS 
                DRAINAGE AREA         SQUARE MILES 
                PRECIPITATION DEPTH   INCHES 
                LENGTH, ELEVATION     FEET 
                FLOW                  CUBIC FEET PER SECOND 
                STORAGE VOLUME        ACRE-FEET 
                SURFACE AREA          ACRES 
                TEMPERATURE           DEGREES FAHRENHEIT 
 
      JP          MULTI-PLAN OPTION 
                        NPLAN           1  NUMBER OF PLANS 
 
      JR          MULTI-RATIO OPTION 
                      RATIOS OF PRECIPITATION 
                      .57      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  RATIO 2 
                                                         .57     1.00 
 



 HYDROGRAPH AT 
+                   ON1E       .03     1   FLOW          13.      33. 
                                           TIME         3.67     3.67 
 
 HYDROGRAPH AT 
+                     FR       .00     1   FLOW           1.       2. 
                                           TIME         3.50     3.50 
 
 HYDROGRAPH AT 
+                   ON1D       .01     1   FLOW          11.      23. 
                                           TIME         3.58     3.58 
 
 HYDROGRAPH AT 
+                   ON2D       .01     1   FLOW           7.      15. 
                                           TIME         3.58     3.58 
 
 HYDROGRAPH AT 
+                   ON3D       .00     1   FLOW           4.       8. 
                                           TIME         3.50     3.50 
 
 
 
 *** NORMAL END OF HEC-1 *** 
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DROP INLET & NORMAL DEPTH CALCULATIONS 



Project Description

Solve For Efficiency

Input Data

Discharge 23.00 ft³/s

Slope 0.00600 ft/ft

Gutter Width 1.50 ft

Gutter Cross Slope 0.08 ft/ft

Road Cross Slope 0.02 ft/ft

Roughness Coefficient 0.016

Local Depression 0.00 in

Local Depression Width 0.00 ft

Grate Width 1.50 ft

Grate Length 7.50 ft

Grate Type P-50 mm (P-1-7/8")

Clogging 50.00 %

Curb Opening Length 5.00 ft

Options

Calculation Option Use Both

Grate Flow Option Exclude None

Results

Efficiency 39.27 %

Intercepted Flow 9.03 ft³/s

Bypass Flow 13.97 ft³/s

Spread 25.50 ft

Depth 0.60 ft

Flow Area 6.57 ft²

Gutter Depression 0.09 ft

Total Depression 0.09 ft

Velocity 3.50 ft/s

Splash Over Velocity 11.14 ft/s

Frontal Flow Factor 1.00

Side Flow Factor 0.23

Grate Flow Ratio 0.17

Equivalent Cross Slope 0.03013 ft/ft

Active Grate Length 3.75 ft

Length Factor 0.03

Total Interception Length 47.16 ft

Worksheet for DI1 10' (100yr)
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Project Description

Solve For Efficiency

Input Data

Discharge 15.00 ft³/s

Slope 0.00930 ft/ft

Gutter Width 1.50 ft

Gutter Cross Slope 0.08 ft/ft

Road Cross Slope 0.02 ft/ft

Roughness Coefficient 0.016

Local Depression 0.00 in

Local Depression Width 0.00 ft

Grate Width 1.50 ft

Grate Length 7.50 ft

Grate Type P-50 mm (P-1-7/8")

Clogging 50.00 %

Curb Opening Length 5.00 ft

Options

Calculation Option Use Both

Grate Flow Option Exclude None

Results

Efficiency 41.99 %

Intercepted Flow 6.30 ft³/s

Bypass Flow 8.70 ft³/s

Spread 19.91 ft

Depth 0.49 ft

Flow Area 4.03 ft²

Gutter Depression 0.09 ft

Total Depression 0.09 ft

Velocity 3.72 ft/s

Splash Over Velocity 11.14 ft/s

Frontal Flow Factor 1.00

Side Flow Factor 0.21

Grate Flow Ratio 0.22

Equivalent Cross Slope 0.03314 ft/ft

Active Grate Length 3.75 ft

Length Factor 0.03

Total Interception Length 42.46 ft

Worksheet for DI2 10' (100yr)
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Project Description

Solve For Efficiency

Input Data

Discharge 31.00 ft³/s

Slope 0.00600 ft/ft

Gutter Width 1.50 ft

Gutter Cross Slope 0.08 ft/ft

Road Cross Slope 0.02 ft/ft

Roughness Coefficient 0.016

Local Depression 0.00 in

Local Depression Width 0.00 ft

Grate Width 1.50 ft

Grate Length 7.50 ft

Grate Type P-50 mm (P-1-7/8")

Clogging 50.00 %

Curb Opening Length 5.00 ft

Options

Calculation Option Use Both

Grate Flow Option Exclude None

Results

Efficiency 35.52 %

Intercepted Flow 11.01 ft³/s

Bypass Flow 19.99 ft³/s

Spread 28.57 ft

Depth 0.66 ft

Flow Area 8.23 ft²

Gutter Depression 0.09 ft

Total Depression 0.09 ft

Velocity 3.77 ft/s

Splash Over Velocity 11.14 ft/s

Frontal Flow Factor 1.00

Side Flow Factor 0.20

Grate Flow Ratio 0.15

Equivalent Cross Slope 0.02900 ft/ft

Active Grate Length 3.75 ft

Length Factor 0.02

Total Interception Length 54.71 ft

Worksheet for DI3 10' (100yr)
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00600 ft/ft

Discharge 23.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00 1.00

0+00 0.50

0+01 0.50

0+01 0.00

0+02 0.13

0+02 0.17

0+26 0.56

0+26 1.00

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00, 1.00) (0+26, 1.00) 0.016

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.64 ft

Elevation Range 0.00 to 1.00 ft

Flow Area 7.48 ft²

Wetted Perimeter 26.76 ft

Hydraulic Radius 0.28 ft

Worksheet for Section A
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Results

Top Width 26.00 ft

Normal Depth 0.64 ft

Critical Depth 0.64 ft

Critical Slope 0.00586 ft/ft

Velocity 3.07 ft/s

Velocity Head 0.15 ft

Specific Energy 0.78 ft

Froude Number 1.01

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 0.64 ft

Critical Depth 0.64 ft

Channel Slope 0.00600 ft/ft

Critical Slope 0.00586 ft/ft

Worksheet for Section A
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00600 ft/ft

Normal Depth 0.64 ft

Discharge 23.00 ft³/s

Cross Section Image

Cross Section for Section A
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.016

Channel Slope 0.00600 ft/ft

Left Side Slope 15.00 ft/ft (H:V)

Right Side Slope 15.00 ft/ft (H:V)

Discharge 13.00 ft³/s

Results

Normal Depth 0.54 ft

Flow Area 4.34 ft²

Wetted Perimeter 16.18 ft

Hydraulic Radius 0.27 ft

Top Width 16.14 ft

Critical Depth 0.54 ft

Critical Slope 0.00578 ft/ft

Velocity 2.99 ft/s

Velocity Head 0.14 ft

Specific Energy 0.68 ft

Froude Number 1.02

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 0.54 ft

Critical Depth 0.54 ft

Channel Slope 0.00600 ft/ft

Critical Slope 0.00578 ft/ft

Worksheet for Section B
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.016

Channel Slope 0.00600 ft/ft

Normal Depth 0.54 ft

Left Side Slope 15.00 ft/ft (H:V)

Right Side Slope 15.00 ft/ft (H:V)

Discharge 13.00 ft³/s

Cross Section Image

Cross Section for Section B
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.016

Channel Slope 0.01000 ft/ft

Left Side Slope 50.00 ft/ft (H:V)

Right Side Slope 50.00 ft/ft (H:V)

Discharge 15.00 ft³/s

Results

Normal Depth 0.33 ft

Flow Area 5.39 ft²

Wetted Perimeter 32.83 ft

Hydraulic Radius 0.16 ft

Top Width 32.82 ft

Critical Depth 0.35 ft

Critical Slope 0.00664 ft/ft

Velocity 2.79 ft/s

Velocity Head 0.12 ft

Specific Energy 0.45 ft

Froude Number 1.21

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 0.33 ft

Critical Depth 0.35 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00664 ft/ft

Worksheet for Section C
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.016

Channel Slope 0.01000 ft/ft

Normal Depth 0.33 ft

Left Side Slope 50.00 ft/ft (H:V)

Right Side Slope 50.00 ft/ft (H:V)

Discharge 15.00 ft³/s

Cross Section Image

Cross Section for Section C
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.016

Channel Slope 0.00600 ft/ft

Left Side Slope 25.00 ft/ft (H:V)

Right Side Slope 25.00 ft/ft (H:V)

Discharge 8.00 ft³/s

Results

Normal Depth 0.37 ft

Flow Area 3.43 ft²

Wetted Perimeter 18.52 ft

Hydraulic Radius 0.18 ft

Top Width 18.51 ft

Critical Depth 0.36 ft

Critical Slope 0.00659 ft/ft

Velocity 2.34 ft/s

Velocity Head 0.08 ft

Specific Energy 0.45 ft

Froude Number 0.96

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.37 ft

Critical Depth 0.36 ft

Channel Slope 0.00600 ft/ft

Critical Slope 0.00659 ft/ft

Worksheet for Section D
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.016

Channel Slope 0.00600 ft/ft

Normal Depth 0.37 ft

Left Side Slope 25.00 ft/ft (H:V)

Right Side Slope 25.00 ft/ft (H:V)

Discharge 8.00 ft³/s

Cross Section Image

Cross Section for Section D
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00420 ft/ft

Discharge 8.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+53 23.28

0+53 23.78

0+65 23.35

0+65 22.85

1+13 22.30

1+13 22.26

1+15 22.13

1+15 22.63

1+25 22.73

1+30 22.83

1+30 23.00

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+53, 23.28) (1+30, 23.00) 0.016

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.47 ft

Elevation Range 22.13 to 23.78 ft

Worksheet for Section 1 Decatur Half Street 10yr
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Results

Flow Area 4.51 ft²

Wetted Perimeter 28.11 ft

Hydraulic Radius 0.16 ft

Top Width 27.59 ft

Normal Depth 0.47 ft

Critical Depth 0.44 ft

Critical Slope 0.00724 ft/ft

Velocity 1.78 ft/s

Velocity Head 0.05 ft

Specific Energy 0.52 ft

Froude Number 0.77

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.47 ft

Critical Depth 0.44 ft

Channel Slope 0.00420 ft/ft

Critical Slope 0.00724 ft/ft

Worksheet for Section 1 Decatur Half Street 10yr
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00420 ft/ft

Normal Depth 0.47 ft

Discharge 8.00 ft³/s

Cross Section Image

Cross Section for Section 1 Decatur Half Street 10yr
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00420 ft/ft

Discharge 15.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+53 23.28

0+53 23.78

0+65 23.35

0+65 22.85

1+13 22.30

1+13 22.26

1+15 22.13

1+15 22.63

1+25 22.73

1+30 22.83

1+30 23.00

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+53, 23.28) (1+30, 23.00) 0.016

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.57 ft

Elevation Range 22.13 to 23.78 ft

Worksheet for Section 1 Decatur Half Street 100yr
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Results

Flow Area 7.82 ft²

Wetted Perimeter 43.52 ft

Hydraulic Radius 0.18 ft

Top Width 42.98 ft

Normal Depth 0.57 ft

Critical Depth 0.53 ft

Critical Slope 0.00678 ft/ft

Velocity 1.92 ft/s

Velocity Head 0.06 ft

Specific Energy 0.62 ft

Froude Number 0.79

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.57 ft

Critical Depth 0.53 ft

Channel Slope 0.00420 ft/ft

Critical Slope 0.00678 ft/ft

Worksheet for Section 1 Decatur Half Street 100yr
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00420 ft/ft

Normal Depth 0.57 ft

Discharge 15.00 ft³/s

Cross Section Image

Cross Section for Section 1 Decatur Half Street 100yr
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00530 ft/ft

Discharge 1.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00 18.50

0+00 18.31

0+08 18.21

0+14 18.11

0+15 18.11

0+15 17.61

0+16 17.74

0+16 17.78

0+43 18.58

0+43 19.08

0+55 19.17

0+55 18.67

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00, 18.50) (0+55, 18.67) 0.016

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.31 ft

Worksheet for Section 2  Farm Half St 10yr
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Results

Elevation Range 17.61 to 19.17 ft

Flow Area 0.67 ft²

Wetted Perimeter 6.41 ft

Hydraulic Radius 0.10 ft

Top Width 6.06 ft

Normal Depth 0.31 ft

Critical Depth 0.28 ft

Critical Slope 0.00863 ft/ft

Velocity 1.50 ft/s

Velocity Head 0.03 ft

Specific Energy 0.34 ft

Froude Number 0.80

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.31 ft

Critical Depth 0.28 ft

Channel Slope 0.00530 ft/ft

Critical Slope 0.00863 ft/ft

Worksheet for Section 2  Farm Half St 10yr
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00530 ft/ft

Normal Depth 0.31 ft

Discharge 1.00 ft³/s

Cross Section Image

Cross Section for Section 2  Farm Half St 10yr
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00530 ft/ft

Discharge 22.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00 18.50

0+00 18.31

0+08 18.21

0+14 18.11

0+15 18.11

0+15 17.61

0+16 17.74

0+16 17.78

0+43 18.58

0+43 19.08

0+55 19.17

0+55 18.67

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00, 18.50) (0+55, 18.67) 0.016

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.74 ft

Worksheet for Section 2  Farm Half St 100yr
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Results

Elevation Range 17.61 to 19.17 ft

Flow Area 8.49 ft²

Wetted Perimeter 35.85 ft

Hydraulic Radius 0.24 ft

Top Width 35.25 ft

Normal Depth 0.74 ft

Critical Depth 0.73 ft

Critical Slope 0.00621 ft/ft

Velocity 2.59 ft/s

Velocity Head 0.10 ft

Specific Energy 0.84 ft

Froude Number 0.93

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.74 ft

Critical Depth 0.73 ft

Channel Slope 0.00530 ft/ft

Critical Slope 0.00621 ft/ft

Worksheet for Section 2  Farm Half St 100yr
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00530 ft/ft

Normal Depth 0.74 ft

Discharge 22.00 ft³/s

Cross Section Image

Cross Section for Section 2  Farm Half St 100yr
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WSPG STA
STATION/DESCRIPTION 

ON PLANS
FACILITY 

DIMENSION Q100 cfs
INLET/JUNCTION 

cfs
FG/GRATE/RIM         

ft
HGL                           

ft 
FG - HGL              

ft NOTES

1000.00 16+12.46 (SDMH#5) 60" MH 26 NA 2318.42 2313 NA OUTFAL-MH
1110.00-1115.00 14+97.35 (SDMH#4) 60" MH 26 NA 2319.30 2313.32 5.98 MANHOLE
1140.00-1150.00 DI3 10' DI 15 11 2319.03 2314.32 4.71 DROP INLET
1274.50-1278.50 SDMH#3 48" MH 6 9 2320.94 2315.34 5.60 MANHOLE

1344.20 DI2 10' DI 0 6 2321.29 2315.56 5.73 HEADWORKS-DI

WSPG STA
STATION/DESCRIPTION 

ON PLANS
FACILITY 

DIMENSION Q100 cfs
INLET/JUNCTION 

cfs
FG/GRATE/RIM         

ft
HGL                           

ft 
FG - HGL              

ft NOTES

1000.00 SDMH#3 60" MH 6 9 2320.94 2315.34 NA OUTFALL-MH*
1231.00-1235.00 SDMH#2 48" MH 6 NA 2322.68 2317.15 5.53 MANHOLE
1271.00-1275.00 SDMH#1 48" MH 6 NA 2323.20 2317.52 5.68 DROP INLET

1312.00 DI1 10' DI 0 6 2322.76 2317.91 4.85 HEADWORKS-DI

WSPG STATION EQUIVALENT SUMMARY  & OUTPUT RESULTS  LAT1                                                                                                                                                                                                                                                           
VALLEY VISTA 1.3                                                                                                                                                                                                                                                      

WSPG STATION EQUIVALENT SUMMARY  & OUTPUT RESULTS  LAT2                                                                                                                                                                                                                                                           
VALLEY VISTA 1.3                                                                                                                                                                                                                                                      

*HGL REFERENCED FROM SDMH#3 LAT1



T1 Valley Vista 1.3 LAT1                                              0                     
T2       1         2         3         4         5         6         7         8         9 
T3 456789012345678901234567890123456789012345678901234567890123456789012345678901234567890 
SO   1000.0002310.400  1                          2313.000                                           
R    1110.0002310.980  1      .013                                  .000  00.000 0                                
R    1115.0002311.180  1      .013                                  .000  45.000 1 
R    1140.0002311.290  1      .013                                  .000  00.000 0 
WE   1140.0002311.290  4      .22 
JX   1150.0002311.790  4  1   .013   11.000         2311.59         90.0       00.000 
WX   1150.0002311.790  2 
R    1274.5002312.460  2      .013                                  .000  00.000 1 
WE   1274.5002312.460  5      .22 
JX   1278.5002312.960  5  2   .013    9.000         2312.76         90.0       00.000                                 
.000  00.000 
WX   1278.5002312.960  3 
R    1344.2002313.300  3      .013                                  .000  00.000 0                                
SH   1344.2002313.300  3                          2313.300                                      
CD   1  4   0    .000   2.500     .000  .000  .000   .00                                             
CD   2  4   0    .000   2.000     .000  .000  .000   .00                                             
CD   3  4   0    .000   1.500     .000  .000  .000   .00 
CD   4  3   0    .000   8.000    3.000  .000  .000   .00          
CD   5  4   0    .000   4.000    0.000  .000  .000   .00 
CD   6  3   0    .000   4.000    8.000  .000  .000   .00  
CD   8  3   0    .000   5.000    3.000  .000  .000   .00   
Q             6.000   .0 



 FILE: VV13LAT1.WSW                          W S P G W - CIVILDESIGN Version 14.08                                         PAGE    1 
                                Program Package Serial Number: 7204                                      
                                                    WATER SURFACE PROFILE LISTING                    Date: 3-26-2020  Time: 8:43:20 
                          Valley Vista 1.3 LAT1                                              0       
                                  1         2         3         4         5         6         7      
                              4567890123456789012345678901234567890123456789012345678901234567890123 
 ************************************************************************************************************************** ******** 
          | 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  2310.400    2.600  2313.000     26.00    5.30     .44  2313.44     .00    1.74      .00    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    79.735    .0053                                         .0040      .32     2.60     .00    1.81    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1079.735  2310.820    2.500  2313.320     26.00    5.30     .44  2313.76     .00    1.74      .00    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    30.265    .0053                                         .0038      .11     2.50     .00    1.81    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1110.000  2310.980    2.450  2313.430     26.00    5.32     .44  2313.87     .00    1.74      .70    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     4.197    .0400                                         .0036      .01     2.45     .36     .97    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1114.197  2311.148    2.253  2313.401     26.00    5.58     .48  2313.88     .00    1.74     1.49    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
      .803    .0400                                         .0036      .00     2.25     .56     .97    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1115.000  2311.180    2.210  2313.390     26.00    5.66     .50  2313.89     .00    1.74     1.60    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    25.000    .0044                                         .0036      .09     2.21     .59    1.96    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1140.000  2311.290    2.180  2313.469     26.00    5.73     .51  2313.98     .00    1.74     1.67    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
  WALL  ENTRANCE                                                                                                             
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1140.000  2311.290    2.843  2314.133     26.00    3.05     .14  2314.28     .00    1.33     3.00    8.000    3.000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
 JUNCT STR   .0500                                          .0005      .01    2.84     .32             .013       .00   .00  BOX     
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1150.000  2311.790    2.539  2314.329     15.00    1.97     .06  2314.39     .00     .92     3.00    8.000    3.000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
  WALL  EXIT                                                                                                                 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1150.000  2311.790    2.539  2314.329     15.00    4.77     .35  2314.68     .00    1.40      .00    2.000     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
   124.500    .0054                                         .0044      .55     2.54     .00    1.49    .013       .00   .00  PIPE    



 FILE: VV13LAT1.WSW                          W S P G W - CIVILDESIGN Version 14.08                                         PAGE    2 
                                Program Package Serial Number: 7204                                      
                                                    WATER SURFACE PROFILE LISTING                    Date: 3-26-2020  Time: 8:43:20 
                          Valley Vista 1.3 LAT1                                              0       
                                  1         2         3         4         5         6         7      
                              4567890123456789012345678901234567890123456789012345678901234567890123 
 ************************************************************************************************************************** ******** 
          | 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 
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1274.500  2312.460    2.434  2314.894     15.00    4.77     .35  2315.25     .00    1.40      .00    2.000     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
  WALL  ENTRANCE                                                                                                             
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1274.500  2312.460    2.818  2315.278     15.00    1.59     .04  2315.32     .00    1.13     3.65    4.000     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
 JUNCT STR   .1250                                          .0001      .00    2.82     .17             .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1278.500  2312.960    2.387  2315.347      6.00     .77     .01  2315.36     .00     .71     3.92    4.000     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
  WALL  EXIT                                                                                                                 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1278.500  2312.960    2.387  2315.347      6.00    3.40     .18  2315.53     .00     .95      .00    1.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    65.700    .0052                                         .0033      .21     2.39     .00    1.01    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1344.200  2313.300    2.261  2315.562      6.00    3.40     .18  2315.74     .00     .95      .00    1.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       



T1 Valley Vista 1.3 LAT2                                              0                     
T2       1         2         3         4         5         6         7         8         9 
T3 456789012345678901234567890123456789012345678901234567890123456789012345678901234567890 
SO   1000.0002312.930  3                          2315.340                                           
R    1231.0002314.110  3      .013                                  .000  00.000 
R    1235.0002314.310  3      .013                                  .000  45.000 1                                
R    1271.0002314.510  3      .013                                  .000  00.000 0 
R    1275.0002314.710  3      .013                                  .000  45.000 1 
R    1312.0002314.900  3      .013                                  .000  90.000 0                                
SH   1312.0002314.900  3                          2314.90                                      
CD   1  4   0    .000   2.500     .000  .000  .000   .00                                             
CD   2  4   0    .000   2.000     .000  .000  .000   .00                                             
CD   3  4   0    .000   1.500     .000  .000  .000   .00 
CD   4  4   0    .000   5.000     .000  .000  .000   .00          
CD   5  4   0    .000   4.500    0.000  .000  .000   .00 
CD   6  3   0    .000   4.000    8.000  .000  .000   .00  
CD   8  3   0    .000   5.000    3.000  .000  .000   .00   
Q             9.000   .0 



 FILE: VV13LAT2.WSW                          W S P G W - CIVILDESIGN Version 14.08                                         PAGE    1 
                                Program Package Serial Number: 7204                                      
                                                    WATER SURFACE PROFILE LISTING                    Date: 3-26-2020  Time: 8:44:44 
                          Valley Vista 1.3 LAT2                                              0       
                                  1         2         3         4         5         6         7      
                              4567890123456789012345678901234567890123456789012345678901234567890123 
 ************************************************************************************************************************** ******** 
          | 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  2312.930    2.410  2315.340      9.00    5.09     .40  2315.74     .00    1.16      .00    1.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
   231.000    .0051                                         .0073     1.70     2.41     .00    1.50    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1231.000  2314.110    2.926  2317.036      9.00    5.09     .40  2317.44     .00    1.16      .00    1.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     4.000    .0500                                         .0073      .03     2.93     .00     .64    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1235.000  2314.310    2.835  2317.145      9.00    5.09     .40  2317.55     .00    1.16      .00    1.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    36.000    .0056                                         .0073      .26     2.84     .00    1.50    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1271.000  2314.510    2.900  2317.409      9.00    5.09     .40  2317.81     .00    1.16      .00    1.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     4.000    .0500                                         .0073      .03     2.90     .00     .64    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1275.000  2314.710    2.809  2317.519      9.00    5.09     .40  2317.92     .00    1.16      .00    1.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    37.000    .0051                                         .0073      .27     2.81     .00    1.50    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1312.000  2314.900    3.010  2317.910      9.00    5.09     .40  2318.31     .00    1.16      .00    1.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
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INFRASTRUCTURE STUDY (IS) 
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PHW MASTER DRAINAGE STUDY (MDS) 
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August 31, 2020 
 
Mark Escobedo, P. E. 
Associate Engineer 
Development and Flood Control Division 
2250 North Las Vegas Boulevard Suite 200 
City of North Las Vegas, NV  89030-6307 
 
 
Subject:  Valley Vista 1.3 
 CNLV #165-2020 
 
Mr. Escobedo: 
 
Triton Engineering has received the review comments dated May 18, 2020 from City of North Las Vegas for 
the above-referenced study. Below is a response to each of the comments: 
 
1. Concurrence must be obtained by the Clark County Regional Flood Control District due to the 

proposed improvements proximity to Regional Flood Control Facilities (LVDE 0027). 

Noted. We will submit to CCRFCD for concurrent approval. 

2. The site is adjacent to the City of Las Vegas (CLV). Please note that a copy of this study and any 
addenda must be submitted to CLV for their review and concurrence. 

Noted. We will submit to the CLV for concurrent approval. 

3. The Technical Drainage Study is predicated on full construction of the offsite street improvements 
and all associated drainage facilities for the following roadways: 

a. Grand Teton Drive, 
b. Decatur Boulevard, 
c. Farm Road, 
d. Aviary Way, and 
e. Virage Park Drive. 
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Please note that no onsite development will be allowed until all required interim or the 
permanent infrastructure facilities are constructed to intercept all offsite flows and protect 
the proposed onsite improvements. 
 
Noted. 
 

4. The Technical Drainage Study is predicated on the construction of the CCRFCD facilities in Grand 
Teton Road and the Park Highlands West Detention Basin associated with the Park Highland West 
Amendment to the Las Vegas Valley Flood Control Master Plan Update (Figure F-14). Please note that 
no certificates of occupancy will be issued until the required permanent regional flood control and 
infrastructure facilities are constructed to intercept all offsite flows and protect the proposed onsite 
improvements. 

Noted. 

5. The Drainage Study Checklist was updated and revised in December of 2018. The TDS included a 
previous version. In the future, please ensure that the most current version of the checklist has been 
included. The most recent version of the checklist is available on the CNLV website. 

An update checklist is attached. 

6. When referencing other drainage studies, all pertinent information such as approval letters must be 
included. The reference material for the Infrastructure Study (IS) included only the first review 
comment letter. 

Noted. This was an error. Attached is the approval letter for the Infrastructure Study. 

7. Please note, prior to approving the Improvement Drawings for Valley Vista 1.3, Residential 
Development, all pertinent previously approved Improvement Plans in CNLV files in this master 
plan shall be revised to reflect the changes associated with this project. 
 
Noted. 
 

8. The Drop Inlet grate lengths, curb opening lengths, depth of gutter depression (4-inches) and slopes 
for DII (10), D12 (10) and D13 (17.5) do not match the analysis. Please review and revise all hydraulic 
analyses accordingly. 

a. DII — Curb opening length in the analysis is only 5 feet instead of 10 feet. The local 
depression for Type CM DI's is 4-inches. The analysis utilized 0-inches. Please review and 
revise accordingly. 
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b. D12 — Curb opening length in the analysis is only 5 feet instead of 10 feet. The local 
depression for Type CM DI's is 4-inches. The analysis utilized 0-inches. Please review and 
revise accordingly. 

c. D13 — The continuous grade slope is 0.6% in the analysis instead of 1.26%. The gate length 
in the analysis is only 7.5 feet instead of 15 feet. The curb opening length in the analysis is 
only 5 feet instead of 17.5 feet. The local depression for Type CM DI's is 4-inches. The 
analysis utilized O-inches. Please review and revise accordingly. 

Please note the The Bently Flowmaster definition of local depression is the distance between the 
gutter flowline just upstream of the inlet and the grate flowline of the drop inlet. The total depression 
of a Type CM2 curb inlet is explained below: 

• GUTTER DEPRESSION: Per the flowmaster definition, the gutter depression is measured from the 
street slope to the depression of the gutter. The flowmaster program accounts for this with the input 
of the gutter slope - which is approximately 8.7%.  Therefore, the flowmaster gutter depression is 1.2 
inches or 0.10 feet (1.5 x 0.087 – 1.5 x .02).  
 

• LOCAL DEPRESSION: Per the flowmaster definition, the local depression is measured from the gutter 
depression to the grate depression of the inlet. Referencing DWG 412.1 (Type CM), the width of the 
grate structure is 2.08 feet and the depth is 0.5 feet - which is an approximate grate slope of 24%. 
Therefore, the flowmaster local depression is approximately 2.75 inches or 0.22 feet (1.5’ x 0.24) – 
(1.5’ x 0.087). 
 

• TOTAL DEPRESSION: Per the flowmaster definition, the total depression is the gutter depression plus 
the local depression which is approximately 4 inches (1.2”+2.75”) or 0.33 feet. 

To summarize, the revised flowmaster output of DI1, DI2, & DI3 currently shows a total depression 
of 4 inches - which is consistent with the findings of this reviewer. However, this resulted in a 
negligible difference in runoff interception and did not alter the results from the original submittal. 
Revised calculations are attached. 

The flowmaster program does not compute 50% clogging for the curb opening - which is why half of 
the curb opening length for each inlet was used. Also, per the standard drawing of a CM inlet, 2.5 
feet of the inlet is curb opening only which is why the grate length is 2.5 feet less than the total 
length. Please note these measures produce more conservative results. 

The slope approaching DI3 was changed to 1.26% which resulted in a runoff interception of 10 cfs as 
opposed to 11 cfs from the original submittal. Attached are revised calculations along with an 
updated Figure 4 showing the results. 
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9. The Master Drainage Study Update No. 2 for Park Highlands West includes the HGL (2311.48) at the 
manhole at Station 16+12.45 on Exhibit P. The value (2313) used in the TDS was referenced from 
the plan and profile for the North Las Vegas 600 Acres Area 7 Improvement Plans. Provide a 
discussion regarding the two values and the use of 2313 as the basis for the starting HGL. 

This has been corrected using the more current HGL’s from the MDS Update 2. Attached are revised 
WSPG models and an updated results spreadsheet. 

10. The Engineer must provide inlet control nomograph calculations for all proposed drop inlets to 
ensure that the storm sewer will have capacity to convey the 100-year peak flow. 

These are attached as requested. 

11. For the street capacity analysis for Decatur Boulevard there appears to be two much pavement in 
the cross section for a half street right-of-way of 55-feet with half of a 24-feet wide median. The 
cross-section has 48-feet of pavement instead of 36-feet. The cross slope appears to be 1.15% instead 
of 2%. Ensure that the street capacity calculations reflect the correct cross section. Please review and 
revise accordingly  

The original submittal used actual existing grade elevations & stations from the approved plans to 
create Section 1 in Decatur Boulevard. This has been revised as requested to model the street with 
the appropriate median location and applying a 2% cross slope on both sides of the street. The 
calculations are attached, and Figure 4 has been updated.  

12. For the street capacity analysis for Farm Road, the pavement cross slope is 2.96% instead of 2%. 
Ensure that the street capacity calculations reflect the correct cross section. Please review and revise 
accordingly. 

The original submittal used actual existing grade elevations & stations from the approved plans to 
create Section 2 in Farm Road. This has been revised as requested to model the street with the 
appropriate median location and applying a 2% cross slope on both sides of the street. The 
calculations are attached, and Figure 4 has been updated.  

13. For streets with right-of-way of 80-feet or greater, the dry lane determination calculations must be 
shown on the street capacity calculations. Please provide the dry lane calculations for Decatur 
Boulevard and Farm Road. 

A separate spreadsheet showing the 10-year dry lane capacity results was added to Figure 4. Please 
note a calculation for Section 1 on Decatur Boulevard to estimate the 10-year dry lane capacity is 
included with this addendum (showing 19 feet of dry lane on the east half of Decatur Boulevard). 
The 10-year dry lane capacity for Section 2 in Farm Road was referenced from the IS. 
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14. The Approvals Block on the Cover Sheet needs to have the signature for the Traffic Engineer changed 
to reflect: Timothy Reesman, P.E., PTOE, Acting City Traffic Engineer. 

We will comply as requested. 

15. In general, on all grading plan sheets, provide proposed contours or spot elevations in sufficient 
detail to exhibit intended drainage patterns. Provide detail(s) that indicate typical lot drainage, i.e., 
slope from the rear to swale, slope from building to swale, slope from building to side, rear swale, 
side swale, slope from building to sidewalk, finish grade at foundation, finish building pad, and/or 
side swale to rear drainage facilities, etc. 

Spot elevation and slopes for drainage swales have been provided to indicate drainage patterns and 
route to drainage facilities. 

16. In general, on all grading plan sheets where retaining walls are indicated, provide top of retaining 
wall elevations, top of footing elevations and finish grade elevations on both sides of the proposed 
wall. 

Retaining wall top of footing and top of retaining wall elevations have been provided. 

17. On Sheet 4, between Building 2-B and Building 2-E, there is a proposed 3-feet wide U-Channel that 
drains to a 4-inch PVC pipe. Upstream of that the U-Channel crosses a sidewalk in a sidewalk drain 
per CCAUSD No. 236. Please provide the same sidewalk drain for the discharge point into the parking 
drive aisle in lieu of the 4-inch PVC drain pipe. 

The 4” PVC drainpipes have been replaced with sidewalk drains for discharge into the parking drive 
aisle. 

18. On Sheet 5, between Building 2-D and Building 2-F, there is a proposed 3-feet wide U-Channel that 
drains to a 4-inch PVC pipe. Upstream of that the U-Channel crosses a sidewalk in a sidewalk drain 
per CCAUSD No. 236. Please provide the same sidewalk drain for the discharge point into the parking 
drive aisle in lieu of the 4-inch PVC drain pipe. 

The 4” PVC drainpipes have been replaced with sidewalk drains for discharge into the parking drive 
aisle. 

19. On Sheet 5, Building 3-A and Building 3-B have the finish floor elevation cutoff so that only 23 is 
shown. Please review and revise accordingly. 

The garage finished floor elevations for the loft buildings have been corrected. 



 Addendum #1 Valley Vista 1.3 
Triton Engineering 

 

 6 

20. On Sheet 6 and Sheet 8, what project is constructing the proposed west entry driveway approach on 
Decatur Boulevard? All pertinent previously approved improvement plans will need to be revised to 
reflect the changes associated with this project, prior to approval of the plans for this project. 

The Area 7 plans along Decatur Boulevard will be revised to reflect the changes associated with the 
west entry driveway for this project. 

21. On Sheet 6 and Sheet 8, Section F/12 through the west entry of Decatur Boulevard, the cross slope in 
the AC Pavement is only 0.6% which is less than desirable. The egress side of the entry (north side) 
is draining to A-type curb. On the ingress side of the entry (south side), the entryway drains to L-
type curb. Please review and revise accordingly. 

The cross slope and curb type at the west entry of Decatur Boulevard have been revised. 

22. On Sheet 6, Building 3-F has the number of units listed as XX and the finish floor elevation is cutoff 
so that only 23 is showing. Please review and revise accordingly. 

The building number and garage finished floor elevation for the 2-unit loft building has been revised. 

23. On Sheet 7, Building I-B, Building 3-B, Building 3-0, and Building 3-D have the finish floor elevation 
cutoff so that only 23 is shown. Please review and revise accordingly. 

This has been corrected. 

24. On Sheet 8, between Building 5-C and Building 5-D, there is a high point finish grade elevation 
(26.34) called out on the sidewalk that is lower that the finish grade elevation upstream (26.44). 

This has been corrected. 

25.  On Sheet 9, Building 3-E has the finish floor elevation cutoff so that only 23 is shown. Please 
review and revise accordingly. 

 
 This has been corrected. 
 
26. On Sheet 10, Sheet 1 1, and Sheet's 14 through 16, the storm drain is called out as public. Is the 

proposed storm drain public or private? A Public Drainage Easement must be provided over public 
storm drain. Please review and revise accordingly. 

The storm drain has been revised from public to private. 

27. On Sheet 10, between Building 5-J and Building 6-G, there appears to be a low spot elevation (24.45) 
in the sidewalk. The upstream elevation is 25.53 and the downstream elevation is 25.22. Please 
review and revise accordingly. 
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The sidewalk elevation has been corrected. 

28. On Sheet 11, what project is constructing the proposed south entry driveway approach on Farm 
Road? All pertinent previously approved improvement plans will need to be revised to reflect the 
changes associated with this project, prior to approval of the plans for this project. 

The Area 7 plan along Farm Road will be revised to reflect the changes associated with the south 
entry driveway for this project. 

29. On Sheet 11, D12 and D13 are drawn with the extended curb face opening (sweeper) on the 
downstream side. Please review and revise accordingly. 

The extended curb face opening for DI2 and DI3 has been corrected. 

30. On Sheet 12 and Sheet 13, Grading Details, where the term varies is utilized, provide a minimum 
and maximum value. Please review and revise accordingly. 

Minimum and maximum values have been added to the details. 

31. On Sheet 12, Section E, the retaining wall is listed with a maximum height of 8-feet. The maximum 
height of retaining walls in the City of North Las Vegas is 6-feet. Please review and revise accordingly. 

The retaining wall heights have been revised to below 6 feet. 

32. On Sheet 12, Section F, the south side of the west entry has L-type curb where the north side is A-
type. It would appear that the north side should have L-type to catch the flow draining to the curb. 
Please review and revise accordingly. 

The curb on the north side of the west entry has been revised to L-type. 

33. On Sheet 14 and Sheet 15, Storm Drain Profiles, the storm drain system is labeled as public. Public 
storm drain is required to be in public right-of-way or in an easement. The information provided in 
the profile shall include the class of pipe, discharge (Q-100) and the hydraulic grade line. Please 
review and revise accordingly. 

The storm drain system has been relabeled as private. The profile has been revised to include the 
class of pipe, discharge quantity and the hydraulic grade line. 

34. On Sheet 14 and Sheet 15, Storm Drain Profiles, the L-type curb and the 3-feet wide cross gutter are 
turned off in the plan view. Please review and revise accordingly. 

This has been corrected. 
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Background    
The City of North Las Vegas strives to provide the development community with adequate 
information to ensure the successful completion of any project in the City.  To aid in the 
submittal of a complete, thorough drainage study, the following checklist has been compiled to 
assist the design engineer.   This checklist focuses on requirements specific to the City of North 
Las Vegas.  When preparing a drainage study, the engineer will still be required to adhere to all 
local criterion and guidelines as set forth in the Clark County Regional Flood Control District 
(CCRFCD) Hydrologic Criteria and Drainage Design Manual (HCDDM) and the Uniform 

Standard Drawings for Public Works= Construction Off-site Improvements for Clark County 
Area, Nevada.  In order to have a complete drainage study for submittal to the City, this 
checklist must be completed, signed, and stamped by the engineer in responsible charge 
for the completion of the drainage.  Incomplete submittals will not be accepted at the front 
counter. 
 
Checklist   
Provide N/A to an item that is not applicable for the subject site. 

 
I.  General Requirement 
 
Yes 

 
No 

 
 

 
 

 
 

 
Ensure that the new Standard Form 1 and 2 are utilized for all incoming drainage study 
submittals.  The form can be acquired from the CCRFCD’s website at 
http://www.ccrfcd.org/engineering.htm. 

 
 

 
 

 
Ensure that the new 2008 CCRFCD=s Master Plan Update (MPU) is utilized for all 
incoming drainage study submittals.  Both the Flood Control Facilities and Facility 
Inventory Maps must be included with the drainage study.  

 
 

 
 

 
A copy of the approved zoning/planning conditions associated with this site must be 
included with the initial submittal to verify compliance with conditions.  

 
 

 
 

 
If offsite grading is anticipated, a notarized permission letter to construct from the 
property owner is required prior to the approval of this technical drainage study. 

 
 

 
 

 
If the site is proposing to increase or concentrate storm flow and/or nuisance flows onto 
the adjacent property.  A notarized permission letter to accept from the property owner 
is required prior to the approval of this technical drainage study. 

 
 

 
 

 
The City of North Las Vegas (CNLV) does not allow valley gutters to be constructed 
across streets with right-of-way widths of 80 feet or greater. 

 
 

 
 

 
Provide map pockets in the back of the drainage study in order to keep the improvement 
plans with the study. 

 
 

 
 

 
Include a CD-ROM that contains a pdf of the entire study, including improvement plans.  

 
 

 
 

 
When submitting flow split analysis for a site, staff suggests using the Pima County flow 
split calculations.  Make sure to provide all supporting documents. 
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The project proposes to construct facilities and/or discharge flows within Nevada 
Department of Transportation (NDOT) right of way.  The engineer must contact NDOT 
for an encroachment permit for the proposed project and it must be received prior to 
approval of the improvement plans.  NOTE: NDOT does not allow for development to 
increase the 100-year flow rate into their ROW - onsite detention may be required.   

 
 

 
 

 
Where right-of-way does not exist, a roadway or drainage easement must be obtained 
from the adjacent property owner(s) prior to improvement plans approval. Roadway and 
drainage easement dedication documentation must be processed through the CNLV 
Real Property Services Division.  For more information, please contact Lorena 
Candelario at 633-2396.  

 
 

 
 

 
This report serves as a master drainage study for the site.  A separate technical 
drainage study will be required by the City of North Las Vegas upon development of 
areas shown on the conceptual site plan.  Each technical drainage study should 
provide more detailed design information, including final grading plans with 
corresponding drainage facility details, hydraulic design calculations, etc.  

 
 

 
 

 
Ensure that the longitudinal slope used to calculate the 100-year flow depth for a given 
street matches with the slope indicated on the grading plans.  

 
 

 
 

 
The City of North Las Vegas (CNLV) is a member of the Community Rating System, 
which requires Base Flood Elevations (BFE’s) to be indicated for any structures located 
within a Special Flood Hazard Area (SFHA) Zone A, AO, AE, etc.  Please indicate the 
extent of the effective regulatory SFHA on the grading plan and show the BFE’s of the 
affected lots. 

 
 

 
 

 
If a site is adjacent to a future Clark County Regional Flood Control Facility, the 
developer is required to construct drop inlets at the site’s discharge point along the 
alignment, which will collect 100% of the site’s 100-year discharge. 

 
 

 
 

 
If the proposed development is required to construct flood control facilities that are 
depicted on the Clark County Regional Flood Control District’s Master Plan Update, 
structural drawings must be submitted with the drainage study for review and approval 
by the City of North Las Vegas prior to submitting to CCRFCD for concurrence.   

 
 

 
 

 
The City of North Las Vegas North Neighborhood Flood Control Master Plan (NNFCMP) 
has established centerline intersection grades with corresponding street slopes.  
Please ensure that the street intersection designs are compatible with the NNFCMP. 

 
 

 
 

 
For rectangular shaped culverts, the minimum shall be 6 feet in height and 5 feet in 
width. 

 
 

 
 

 
The City of North Las Vegas requires that all local drainage facilities identified on the 
North Neighborhood Flood Control Master Plan (NNFCMP) to be constructed by the 
developer for the full frontage of the site.   

 
 

 
 

 
This property is adjacent to Unincorporated Clark County.  Please note that a copy of 
this study and any addenda must be submitted to Clark County Development Services 
for their review and concurrence. 

 
 

 
 

 
This property is adjacent to the City of Las Vegas.  Please note that a copy of this study 
and any addenda must be submitted to City of Las Vegas for their review and 
concurrence. 

 
 

 
 

 
Side lot easement for all residential development will need to meet all the requirements 
as set forth in the City of North Las Vegas Municipal Code under Title 17.24.210.D.4 
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“Arizona” style crossing is not permitted within CNLV right-of-way.  Culvert crossings, 
sized to convey the 100-year flow without any backwater effects, must be designed to 
convey the flow back to its historical path. 

 
 

 
 

 
The minimum pipe diameter to be constructed within public drainage easement or 
right-of-way shall be 18-inch in reinforced concrete pipe.  HDPE pipes are allowed with 
the caveat that it must be slurry back fill. 

 
 

 
 

 
Backwater ponding limits that extend outside of the public right-of-way shall be 
delineated on the grading plans and a public drainage easement or right-of-way be 
obtained from the property owner.  Roadway and drainage easement dedication 
documentation must be processed through the CNLV Real Property Services Division.  
For more information, please contact Lorena Candelario at 633-2396.    

 
 

 
 
 

 
When referencing other drainage studies, all relevant information such as approval 
letters, drainage basin maps, HEC-1 analyses, details, plans, etc. must be included with 
the study.  The material being referenced should be highlighted in some manner to 
indicate what is being referenced.  

 
 

 
 

 
Provide a discussion and necessary analyses regarding Best Management Practice per 
Section 1500 of the Clark County Regional Flood Control District Hydrological Criteria 
and Drainage Design Manual. 

 
 
II.  Grading Plan Information 
 
Yes 

 
No 

 
 

 
 

 
 

 
24"X36" copies of Grading Plans including Detail Sheets.  Additionally, Plan and Profile 
sheets must be provided for all public offsite streets and/or storm drain/channel system 
improvements. The information provided in profile shall include: stationing, length, 
slope, size, discharge (Q100), material, class of pipe (Class III, IV, V, etc.), hydraulic 
grade line, inlet locations,  finished grade over the pipe and etc.  

 
 

 
 

 
On a 100' right-of-way street, the developer is required to build their half of the street, the 
median island, and one lane on the opposite side of the median.  Additionally, the 
median island will be required to be landscaped.  

 
 

 
 

 
Alignment of all existing, proposed, or future Regional Flood Control Facilities adjacent 
to the site must be shown on the grading plans. 

 
 

 
 

 
Appropriate elevated “humps” 6 inches above the 100-year water surface elevation at all 
driveways location where the intent is to protect the site from the Q100 flows. 

 
 

 
 

 
Erosion protection must be provided at the upstream and downstream terminus of all 
public roadway improvements.  

 
 

 
 

 
Landscape berms used to protect property from flows in the adjacent streets must meet 
the criterium of being twice the depth of flow above the adjacent flowline up to 18 inches 
above the adjacent water surface. 

 
 

 
 

 
Temporary pavements used to satisfy Clark County PM-10 requirements cannot be 
used to establish centerline grades for any proposed streets.  All proposed street 
improvements must be designed per the Uniform Standard Drawings for Public Works 
Construction, Offsite Improvements, Clark County Area, Nevada. 

 
 

 
 

 
Show cross sections along all project boundaries showing the elevational relationship, 
property line, and any existing or proposed walls. 
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Verify all finished floor elevations of the proposed development meet Section 304.4 of 
the HCDDM. 

 
 

 
 

 
All onsite drainage swale must maintain a minimum of 1% slope.   If< 1% is anticipated, 
concrete valley gutter is required. 

 
 

 
 

 
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.), 
utilities conflict (if any), design hydraulic grade line (HGL) and the 100 year storm flow.  
A public drainage easement must be provided over on-site storm drains conveying the 
off-site flows. 

 
 

 
 

 
Identify all adjacent parcels with the appropriate assessor parcel number and ownership 
information.   

 
 

 
 

 
The Engineer must show existing and proposed development at least 100-feet beyond 
the project site limits.  Finished floor elevations of existing buildings, centerline grades, 
centerline slopes, and top of existing curb elevations must be shown.  Reference all 
adjacent existing improvements with a CNLV Project #.  Ensure that it matches with the 
approved civil plans.  

 
 

 
 

 
Make every effort to provide plan sheets that are clean and clear to review.  Be sure to 
eliminate superimposed text. 

 
 

 
 

 
Due to air quality regulations, all proposed streets must maintain a total of 32' asphalt 
area.  For instance, a 60' half-street improvements will require an additional of 9-foot of 
overpaving from the centerline.  

 
 

 
 

 
Full intersection designs abutting the proposed development must be provided to 
ensure that all quadrants of the intersection will drain properly. 

 
 

 
 

 
Provide slopes of driveway fronting all public right-of-ways.  Per CNLV Fire Code, the 
angles of approach and angles of departure must not exceed 6%. 

 
 

 
 

 
For commercial and industrial developments, landscape areas are not allowed to sheet 
flow over the sidewalk.  Provide flow lines with grades and sidewalk under drains for all 
landscape areas draining to the streets.  

 
 
III.  Hydrologic and Hydraulic Analyzes 
 
Yes 

 
No 

 
 

 
 

 
 

 
Verify that the street capacity calculations for “ABC” and “XYZ” streets were completed 
for the worst case scenario for both water surface elevation and velocity (flattest and 
steepest slopes).  In the interim condition, provide street capacity calculations for the 
100-year event.  In the ultimate condition, provide street capacity calculations for the 
10-year and 100-year events. 

 
 

 
 

 
For 100-year street flows with depths greater than 0.6' and velocities higher than 5 fps, 
erosion resistant landscaping or pony walls at the back of sidewalk (to the height of the 
flow in the street) must be provided. 

 
 

 
 

 
If a CNLV modified 60' standard street section with offset sidewalk is to be proposed 
with the development.  Ensure that the Flowmaster calculations and improvement 
drawings are reflected with the correct cross section. 

 
 

 
 

 
For 80' and greater streets, if a median island is proposed with the site, ensure that the 
street capacity calculations are reflected with a median island. 

MOMENTUM2
Typewritten Text
X

MOMENTUM2
Typewritten Text
X

MOMENTUM2
Typewritten Text
X

MOMENTUM2
Typewritten Text
X

MOMENTUM2
Typewritten Text
X

MOMENTUM2
Typewritten Text
X

MOMENTUM2
Typewritten Text
X

MOMENTUM2
Typewritten Text
X

MOMENTUM2
Typewritten Text
NA

MOMENTUM2
Typewritten Text
NA

MOMENTUM2
Typewritten Text
X

MOMENTUM2
Typewritten Text
NA

MOMENTUM2
Typewritten Text
NA

MOMENTUM2
Typewritten Text
X



 

 

Development and Flood Control Division • 2250 Las Vegas Boulevard North, Suite 200 • North Las Vegas, NV  89030 

Ph. (702) 633-1200 • Fax (702) 649-4696 • TDD (800) 326-6868 

www.cityofnorthlasvegas.com 

Revised December 19, 2018               Page 5 

 
 

 
 

 
For 80' and greater streets, the actual 12' dry lane determination must be shown on the 
Q10 street capacity calculations.  CNLV only requires this criterion to be met in the 
FUTURE condition.  Please note that the dual left turn lane and center median island 
cannot be used to satisfy the 12' dry lane criterion.  Therefore, a minimum of 19' on 
each half of the street must be achieved for the entire stretch of the site.   

 
 

 
 

 
All drainage studies for sites located within the North Neighborhood Flood Control 
Master Plan (NNFCMP) area must analyze four (4) separate conditions. 
 

a. A pure existing condition analysis that quantifies the amount of flow 
impacting the site in the existing condition.  This condition has 
existing improvements and curve numbers for both onsite and offsite 
basins.  Offsite basins should generally follow contours or existing 
development drainage patterns. 

b. An interim condition, where the offsite basins are the same as in the 
pure existing condition and the onsite basins are developed.  The 
flows in this condition are modeled in the proposed half-streets being 
constructed with the development and homes/buildings must be at or 
above the WSE in the street. 

c. The NNFCMP existing condition flows are analyzed assuming a full 
street section, the CCRFCD street flow criterion does not need to be 
met, and the adjacent finished floor elevations must be above the 
associated WSE. 

d. The NNFCMP future condition flows are analyzed assuming a full 
street section, all CCRFCD street flow criteria must be met, and the 
finished floor elevations must have the required freeboard above the 
associated WSE. 

 
 

 
 

 
For parcels impacted by a FEMA Special Flood Hazard Area, analyses of the floodzone, 
utilizing the FEMA effective flowrate must be completed for both pre- and post- 
development cases.  The post-development analysis must tie into the effective SFHA in 
both width and water surface elevation.   

 
 

 
 

 
For proposed storm drain connecting into other existing storm drain system, supporting 
documents must be provided for the beginning HGL used in the hydraulic modeling. 

 
 

 
 

 
For the purpose of establishing adequate finished floor elevations for those structures 
adjacent to the proposed drainage easement, the City requires that submerged weir 
calculations are submitted.  As the sidewalks at the upstream entrance of the drainage 
easement will effectively act as a broad-crested weir with a submerged tailwater, the 
water surface elevations at the easement entrances must be calculated as such. 

 
 

 
 

 
The engineer must provide inlet control nomograph (see HCDDM) calculations for all 
proposed drop inlets to ensure that the storm sewer will have the capacity to convey the 
anticipated 100-year peak flow. 

 
 

 
 

 
The CNLV requires that all drop inlet sizing to be performed with the HEC-22 software 
which can be acquired from the Federal Highway Administration’s website at 
http://www.fhwa.dot.gov/engineering/hydraulics/software.cfm 

 
 

 
 

 
Concrete headwalls are required at the inlet and outlet of all culvert installations.  Flare 
end sections are acceptable for culvert less than 30-inch. 

 
 

 
 

 
Erosion protection and/or cut off walls may be required at the upstream and downstream 
of a culvert. 

 
 

 
 

 
For the ease of maintainability and constructability, all storm drain pipes must be 
designed with a soffit to soffit connections. 
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Swales that are designed to carry the 100-year flow must maintain a minimum freeboard 
of six inches above the depth of flow.  Provide hydraulic calculations for verification. 

 
 

 
 

 
For project sites that are 40 acres or greater, flow values must be labeled at the outlet 
point of each individual drainage basin and concentration points on all drainage basin 
maps. 

 
 

 
 

 
The soil’s map must include both the off-site and on-site sub-basin delineations for all 
drainage conditions. 

 
IV.  Local Entity Criteria - City of North Las Vegas - HCDDM Section 1603 
 
Yes 

 
No 

 
 

 
 

 
 

 
Within the interior streets of a residential subdivision, the depth times velocity for the 
major storm event shall be less than or equal to 6. 

 
 

 
 

 
When downstream storm sewer facilities are not available, the City of North Las Vegas 
requires bubbler laterals for the conveyance of storm water under streets with 
right-of-way widths greater than or equal to 80 feet.  The bubbler laterals must consist 
of a minimum 18-inch diameter reinforced concrete pipe.  To accommodate the 
draining of the bubbler system prior to future downstream extension of the storm sewer 
system, a minimum 6-inch diameter PVC pipe must be daylighted downstream. 

 
 

 
 
 
 
 
 
 

 
The City of North Las Vegas does not permit the construction of permanent structures 
within a Federal Emergency Management Agency (FEMA) designated Special Flood 
Hazard Area (SFHA).  Under this policy, any developer/builder proposing to place 
structures within a SFHA must meet the following requirements prior to the issuance of 
various permits and certificates-of-occupancy: 

1. Grading and off-site construction permits may be issued by the CNLV 
Department of Public Works once the improvement plans and drainage 
study have been approved and a copy of the completed Conditional 
Letter of Map Revision (CLOMR) application has been submitted to 
FEMA for processing. 

2. Building permits can be issued once a favorable CLOMR has been 
obtained from FEMA. 

3. Certificates-of-occupancy can be issued once a Letter of Map Revision 
(LOMR) has been obtained from FEMA. 

 
 

 
 

 
The City of North Las Vegas requires that stormwater drop inlet signage be affixed to 
any installed drop inlets.  The plaque must read “Don’t pollute - drains to Lake Mead” in 
English and Spanish.  CNLV Quality Control/Offsite inspectors will verify that the signs 
are properly installed.   

   

The City of North Las Vegas requires surface nuisance flows be mitigated for all 
residential developments.  All proposed residential subdivisions greater than 10 acres 
must disconnect surface nuisance flows through design to minimize impact to the 
downstream developments.  Also nuisance drop inlets must also be sized to match the 
capacity of the outleting storm drain pipe size. 

 
 

 
 

 
A minimum longitudinal street slope of 0.4 percent (0.004 ft/ft) shall be used.  If the 
Engineer can demonstrate, to the satisfaction and approval of the City Engineer, severe 
topographic constraints or other mitigating factors, the design of streets with slopes less 
than 0.4 percent may be permitted. 

 
 

 
 

 
Side lot drainage easements are generally discouraged unless the engineer can 
demonstrate design constraints that render alternative site layout and drainage facility 
design options as impossible or impractical. 
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Project Description

Solve For Efficiency

Input Data

Discharge 23.00 ft³/s

Slope 0.00600 ft/ft

Gutter Width 1.50 ft

Gutter Cross Slope 0.087 ft/ft

Road Cross Slope 0.02 ft/ft

Roughness Coefficient 0.016

Local Depression 2.75 in

Local Depression Width 1.50 ft

Grate Width 1.50 ft

Grate Length 7.50 ft

Grate Type P-50 mm (P-1-7/8")

Clogging 50.00 %

Curb Opening Length 5.00 ft

Options

Calculation Option Use Both

Grate Flow Option Exclude None

Results

Efficiency 41.10 %

Intercepted Flow 9.45 ft³/s

Bypass Flow 13.55 ft³/s

Spread 25.48 ft

Depth 0.61 ft

Flow Area 6.57 ft²

Gutter Depression 0.10 ft

Total Depression 0.33 ft

Velocity 3.50 ft/s

Splash Over Velocity 11.14 ft/s

Frontal Flow Factor 1.00

Side Flow Factor 0.23

Grate Flow Ratio 0.17

Equivalent Cross Slope 0.05768 ft/ft

Active Grate Length 3.75 ft

Length Factor 0.04

Total Interception Length 31.95 ft

Worksheet for DI1 10' (100yr)

8/21/2020 9:56:15 AM
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Messages

Messages Grate Length should be within the 
defined range of HEC-22's Chart 5 
(approx. 0.5-4.5 ft / 0.15-1.35 m).

Worksheet for DI1 10' (100yr)

8/21/2020 9:56:15 AM
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Project Description

Solve For Efficiency

Input Data

Discharge 15.00 ft³/s

Slope 0.00930 ft/ft

Gutter Width 1.50 ft

Gutter Cross Slope 0.087 ft/ft

Road Cross Slope 0.02 ft/ft

Roughness Coefficient 0.016

Local Depression 2.75 in

Local Depression Width 1.50 ft

Grate Width 1.50 ft

Grate Length 7.50 ft

Grate Type P-50 mm (P-1-7/8")

Clogging 50.00 %

Curb Opening Length 5.00 ft

Options

Calculation Option Use Both

Grate Flow Option Exclude None

Results

Efficiency 44.36 %

Intercepted Flow 6.65 ft³/s

Bypass Flow 8.35 ft³/s

Spread 19.87 ft

Depth 0.50 ft

Flow Area 4.02 ft²

Gutter Depression 0.10 ft

Total Depression 0.33 ft

Velocity 3.73 ft/s

Splash Over Velocity 11.14 ft/s

Frontal Flow Factor 1.00

Side Flow Factor 0.21

Grate Flow Ratio 0.22

Equivalent Cross Slope 0.06903 ft/ft

Active Grate Length 3.75 ft

Length Factor 0.05

Total Interception Length 27.34 ft

Worksheet for DI2 10' (100yr)

8/21/2020 9:56:44 AM
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Messages

Messages Grate Length should be within the 
defined range of HEC-22's Chart 5 
(approx. 0.5-4.5 ft / 0.15-1.35 m).

Worksheet for DI2 10' (100yr)
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Project Description

Solve For Efficiency

Input Data

Discharge 31.00 ft³/s

Slope 0.01260 ft/ft

Gutter Width 1.50 ft

Gutter Cross Slope 0.087 ft/ft

Road Cross Slope 0.02 ft/ft

Roughness Coefficient 0.016

Local Depression 2.75 in

Local Depression Width 1.50 ft

Grate Width 1.50 ft

Grate Length 7.50 ft

Grate Type P-50 mm (P-1-7/8")

Clogging 50.00 %

Curb Opening Length 5.00 ft

Options

Calculation Option Use Both

Grate Flow Option Exclude None

Results

Efficiency 32.73 %

Intercepted Flow 10.15 ft³/s

Bypass Flow 20.85 ft³/s

Spread 24.78 ft

Depth 0.60 ft

Flow Area 6.22 ft²

Gutter Depression 0.10 ft

Total Depression 0.33 ft

Velocity 4.99 ft/s

Splash Over Velocity 11.14 ft/s

Frontal Flow Factor 1.00

Side Flow Factor 0.13

Grate Flow Ratio 0.18

Equivalent Cross Slope 0.05880 ft/ft

Active Grate Length 3.75 ft

Length Factor 0.03

Total Interception Length 44.72 ft

Worksheet for DI3 10' (100yr)

8/21/2020 9:57:05 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



Messages

Messages Grate Length should be within the 
defined range of HEC-22's Chart 5 
(approx. 0.5-4.5 ft / 0.15-1.35 m).

Worksheet for DI3 10' (100yr)

8/21/2020 9:57:05 AM
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Project Description

Friction Method Manning Formula

Solve For Discharge

Input Data

Channel Slope 0.00420 ft/ft

Normal Depth 0.71 ft

Section Definitions

Station (ft) Elevation (ft)

0+00.00 1.00

0+00.00 0.60

0+05.00 0.50

0+05.50 0.50

0+05.50 0.00

0+07.00 0.13

0+07.00 0.17

0+53.00 1.09

0+53.00 1.40

0+66.00 1.40

0+66.00 1.09

1+10.00 0.21

1+10.00 0.17

1+12.50 0.04

1+12.50 0.54

1+13.00 0.54

1+13.00 1.00

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.00, 1.00) (1+13.00, 1.00) 0.016

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Worksheet for SECTION 1 10YR DRY LANE CAPACITY

8/21/2020 9:57:35 AM
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Options

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Discharge 42.60 ft³/s

Elevation Range 0.00 to 1.40 ft

Flow Area 17.01 ft²

Wetted Perimeter 63.38 ft

Hydraulic Radius 0.27 ft

Top Width 62.00 ft

Normal Depth 0.71 ft

Critical Depth 0.67 ft

Critical Slope 0.00606 ft/ft

Velocity 2.50 ft/s

Velocity Head 0.10 ft

Specific Energy 0.81 ft

Froude Number 0.84

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.71 ft

Critical Depth 0.67 ft

Channel Slope 0.00420 ft/ft

Critical Slope 0.00606 ft/ft

Worksheet for SECTION 1 10YR DRY LANE CAPACITY

8/21/2020 9:57:35 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 Discharge

Input Data

Channel Slope 0.00420 ft/ft

Normal Depth 0.71 ft

Discharge 42.60 ft³/s

Cross Section Image

Cross Section for SECTION 1 10YR DRY LANE CAPACITY

8/21/2020 9:58:02 AM

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

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



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00420 ft/ft

Discharge 8.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.00 1.00

0+00.00 0.60

0+05.00 0.50

0+05.50 0.50

0+05.50 0.00

0+07.00 0.13

0+07.00 0.17

0+53.00 1.09

0+53.00 1.40

0+66.00 1.40

0+66.00 1.09

1+10.00 0.21

1+10.00 0.17

1+12.50 0.04

1+12.50 0.54

1+13.00 0.54

1+13.00 1.00

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.00, 1.00) (1+13.00, 1.00) 0.016

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Worksheet for SECTION 1 10YR

8/21/2020 9:58:32 AM
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Options

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.44 ft

Elevation Range 0.00 to 1.40 ft

Flow Area 4.64 ft²

Wetted Perimeter 30.26 ft

Hydraulic Radius 0.15 ft

Top Width 29.32 ft

Normal Depth 0.44 ft

Critical Depth 0.41 ft

Critical Slope 0.00745 ft/ft

Velocity 1.72 ft/s

Velocity Head 0.05 ft

Specific Energy 0.49 ft

Froude Number 0.76

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.44 ft

Critical Depth 0.41 ft

Channel Slope 0.00420 ft/ft

Critical Slope 0.00745 ft/ft

Worksheet for SECTION 1 10YR

8/21/2020 9:58:32 AM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00420 ft/ft

Normal Depth 0.44 ft

Discharge 8.00 ft³/s

Cross Section Image

Cross Section for SECTION 1 10YR
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00420 ft/ft

Discharge 15.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.00 1.00

0+00.00 0.60

0+05.00 0.50

0+05.50 0.50

0+05.50 0.00

0+07.00 0.13

0+07.00 0.17

0+53.00 1.09

0+53.00 1.40

0+66.00 1.40

0+66.00 1.09

1+10.00 0.21

1+10.00 0.17

1+12.50 0.04

1+12.50 0.54

1+13.00 0.54

1+13.00 1.00

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.00, 1.00) (1+13.00, 1.00) 0.016

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Worksheet for SECTION 1 100YR
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Options

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.53 ft

Elevation Range 0.00 to 1.40 ft

Flow Area 7.67 ft²

Wetted Perimeter 41.36 ft

Hydraulic Radius 0.19 ft

Top Width 40.28 ft

Normal Depth 0.53 ft

Critical Depth 0.49 ft

Critical Slope 0.00686 ft/ft

Velocity 1.96 ft/s

Velocity Head 0.06 ft

Specific Energy 0.59 ft

Froude Number 0.79

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.53 ft

Critical Depth 0.49 ft

Channel Slope 0.00420 ft/ft

Critical Slope 0.00686 ft/ft

Worksheet for SECTION 1 100YR

8/21/2020 9:59:24 AM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00420 ft/ft

Normal Depth 0.53 ft

Discharge 15.00 ft³/s

Cross Section Image

Cross Section for SECTION 1 100YR

8/21/2020 9:59:45 AM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00530 ft/ft

Discharge 8.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.00 1.00

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+29.00 0.71

0+29.00 1.00

0+41.00 1.00

0+41.00 0.71

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.00, 1.00) (0+41.00, 0.71) 0.016

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.51 ft

Elevation Range 0.00 to 1.00 ft

Flow Area 3.65 ft²

Worksheet for SECTION 2 10 YR FARM HALF ST
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Results

Wetted Perimeter 19.79 ft

Hydraulic Radius 0.18 ft

Top Width 19.23 ft

Normal Depth 0.51 ft

Critical Depth 0.49 ft

Critical Slope 0.00682 ft/ft

Velocity 2.19 ft/s

Velocity Head 0.07 ft

Specific Energy 0.59 ft

Froude Number 0.89

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.51 ft

Critical Depth 0.49 ft

Channel Slope 0.00530 ft/ft

Critical Slope 0.00682 ft/ft
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00530 ft/ft

Normal Depth 0.51 ft

Discharge 8.00 ft³/s

Cross Section Image

Cross Section for SECTION 2 10 YR FARM HALF ST
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00530 ft/ft

Discharge 23.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.00 1.00

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+29.00 0.71

0+29.00 1.00

0+41.00 1.00

0+41.00 0.71

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.00, 1.00) (0+41.00, 0.71) 0.016

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.70 ft

Elevation Range 0.00 to 1.00 ft

Flow Area 8.03 ft²

Worksheet for SECTION 2 100 YR FARM HALF ST
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Results

Wetted Perimeter 29.18 ft

Hydraulic Radius 0.28 ft

Top Width 28.43 ft

Normal Depth 0.70 ft

Critical Depth 0.69 ft

Critical Slope 0.00593 ft/ft

Velocity 2.86 ft/s

Velocity Head 0.13 ft

Specific Energy 0.83 ft

Froude Number 0.95

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.70 ft

Critical Depth 0.69 ft

Channel Slope 0.00530 ft/ft

Critical Slope 0.00593 ft/ft

Worksheet for SECTION 2 100 YR FARM HALF ST
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00530 ft/ft

Normal Depth 0.70 ft

Discharge 23.00 ft³/s

Cross Section Image

Cross Section for SECTION 2 100 YR FARM HALF ST
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WSPG 



WSPG STA
STATION/DESCRIPTION 

ON PLANS
FACILITY 

DIMENSION Q100 cfs
INLET/JUNCTION 

cfs
FG/GRATE/RIM         

ft
HGL                           

ft 
FG - HGL              

ft NOTES

1000.00 16+12.46 (SDMH#5) 60" MH 26 NA 2318.42 2312.10 NA OUTFAL-MH
1110.00-1115.00 14+97.35 (SDMH#4) 60" MH 26 NA 2319.30 2312.88 6.42 MANHOLE

1115.00 - 1140.00 REACH 30" RCP
1140.00-1150.00 DI3 10' DI 15 11 2319.03 2314.09 4.94 DROP INLET

11150.00 - 1274.50 REACH 24" RCP
1274.50-1278.50 SDMH#3 48" MH 6 9 2320.94 2315.11 5.83 MANHOLE

1344.20 DI2 10' DI 0 6 2321.29 2315.33 5.96 HEADWORKS-DI

WSPG STA
STATION/DESCRIPTION 

ON PLANS
FACILITY 

DIMENSION Q100 cfs
INLET/JUNCTION 

cfs
FG/GRATE/RIM         

ft
HGL                           

ft 
FG - HGL              

ft NOTES

1000.00 SDMH#3 60" MH 6 9 2320.94 2314.09 NA OUTFALL-MH*
1231.00-1235.00 SDMH#2 48" MH 6 NA 2322.68 2316.01 6.67 MANHOLE
1271.00-1275.00 SDMH#1 48" MH 6 NA 2323.20 2316.38 6.82 DROP INLET

1312.00 DI1 10' DI 0 6 2322.76 2316.77 5.99 HEADWORKS-DI

WSPG STATION EQUIVALENT SUMMARY  & OUTPUT RESULTS  LAT1                                                                                                                                                                                                                                                           
VALLEY VISTA 1.3 ADDENDUM 1                                                                                                                                                                                                                                                      

WSPG STATION EQUIVALENT SUMMARY  & OUTPUT RESULTS  LAT2                                                                                                                                                                                                                                                           
VALLEY VISTA 1.3 ADDENDUM 1                                                                                                                                                                                                                                                



T1 ADDENDUM 1 Valley Vista 1.3 LAT1                                              0                     
T2       1         2         3         4         5         6         7         8         9 
T3 456789012345678901234567890123456789012345678901234567890123456789012345678901234567890 
SO   1000.0002310.400  1                          2311.480                                           
R    1110.0002310.980  1      .013                                  .000  00.000 0                                
R    1115.0002311.180  1      .013                                  .000  45.000 1 
R    1140.0002311.290  1      .013                                  .000  00.000 0 
WE   1140.0002311.290  4      .22 
JX   1150.0002311.790  4  1   .013   10.000         2311.59         90.0       00.000 
WX   1150.0002311.790  2 
R    1274.5002312.460  2      .013                                  .000  00.000 1 
WE   1274.5002312.460  5      .22 
JX   1278.5002312.960  5  2   .013    9.000         2312.76         90.0       00.000                                 
.000  00.000 
WX   1278.5002312.960  3 
R    1344.2002313.300  3      .013                                  .000  00.000 0                                
SH   1344.2002313.300  3                          2313.300                                      
CD   1  4   0    .000   2.500     .000  .000  .000   .00                                             
CD   2  4   0    .000   2.000     .000  .000  .000   .00                                             
CD   3  4   0    .000   1.500     .000  .000  .000   .00 
CD   4  3   0    .000   8.000    3.000  .000  .000   .00          
CD   5  4   0    .000   4.000    0.000  .000  .000   .00 
CD   6  3   0    .000   4.000    8.000  .000  .000   .00  
CD   8  3   0    .000   5.000    3.000  .000  .000   .00   
Q             6.000   .0 



 
 FILE: 1VV13LAT1.WSW                         W S P G W - CIVILDESIGN Version 14.08                                         PAGE    1 
                                Program Package Serial Number: 7204                                      
                                                    WATER SURFACE PROFILE LISTING                    Date: 8-19-2020  Time: 7:11:36 
                          ADDENDUM 1 Valley Vista 1.3 LAT1                                           
                                  1         2         3         4         5         6         7      
                              4567890123456789012345678901234567890123456789012345678901234567890123 
 ************************************************************************************************************************** ******** 
          | 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  2310.400    1.704  2312.104     25.00    7.02     .76  2312.87     .00    1.70     2.33    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    14.030    .0053                                         .0055      .08     1.70    1.00    1.75    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1014.030  2310.474    1.753  2312.227     25.00    6.80     .72  2312.94     .00    1.70     2.29    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    41.623    .0053                                         .0053      .22     1.75     .94    1.75    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1055.653  2310.693    1.753  2312.447     25.00    6.80     .72  2313.16     .00    1.70     2.29    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
 HYDRAULIC JUMP                                                                                                              
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1055.653  2310.693    1.631  2312.324     25.00    7.37     .84  2313.17     .00    1.70     2.38    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     4.452    .0053                                         .0064      .03     1.63    1.09    1.75    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1060.105  2310.717    1.631  2312.348     25.00    7.37     .84  2313.19     .00    1.70     2.38    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    11.966    .0053                                         .0068      .08     1.63    1.09    1.75    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1072.071  2310.780    1.565  2312.345     25.00    7.73     .93  2313.27     .00    1.70     2.42    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    12.736    .0053                                         .0077      .10     1.57    1.18    1.75    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1084.807  2310.847    1.503  2312.351     25.00    8.11    1.02  2313.37     .00    1.70     2.45    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    12.719    .0053                                         .0087      .11     1.50    1.27    1.75    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1097.526  2310.914    1.445  2312.359     25.00    8.50    1.12  2313.48     .00    1.70     2.47    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    12.474    .0053                                         .0099      .12     1.45    1.37    1.75    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1110.000  2310.980    1.390  2312.370     25.00    8.92    1.24  2313.60     .00    1.70     2.48    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
      .039    .0400                                         .0104      .00     1.39    1.48     .95    .013       .00   .00  PIPE    
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                                                    WATER SURFACE PROFILE LISTING                    Date: 8-19-2020  Time: 7:11:36 
                          ADDENDUM 1 Valley Vista 1.3 LAT1                                           
                                  1         2         3         4         5         6         7      
                              4567890123456789012345678901234567890123456789012345678901234567890123 
 ************************************************************************************************************************** ******** 
          | 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 
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1110.040  2310.981    1.391  2312.372     25.00    8.91    1.23  2313.61     .00    1.70     2.48    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     1.883    .0400                                         .0098      .02     1.39    1.48     .95    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1111.922  2311.057    1.446  2312.503     25.00    8.50    1.12  2313.62     .00    1.70     2.47    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     1.390    .0400                                         .0087      .01     1.45    1.37     .95    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1113.312  2311.112    1.504  2312.617     25.00    8.10    1.02  2313.64     .00    1.70     2.45    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
      .952    .0400                                         .0077      .01     1.50    1.27     .95    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1114.264  2311.150    1.566  2312.717     25.00    7.72     .93  2313.64     .00    1.70     2.42    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
      .555    .0400                                         .0068      .00     1.57    1.18     .95    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1114.819  2311.173    1.632  2312.805     25.00    7.36     .84  2313.65     .00    1.70     2.38    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
      .181    .0400                                         .0061      .00     1.63    1.09     .95    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1115.000  2311.180    1.704  2312.884     25.00    7.02     .76  2313.65     .00    1.70     2.33    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     6.208    .0044                                         .0054      .03     1.70    1.00    1.89    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1121.208  2311.207    1.779  2312.986     25.00    6.69     .70  2313.68     .00    1.70     2.26    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    18.792    .0044                                         .0049      .09     1.78     .92    1.89    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1140.000  2311.290    1.827  2313.117     25.00    6.50     .66  2313.77     .00    1.70     2.22    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
  WALL  ENTRANCE                                                                                                             
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1140.000  2311.290    2.596  2313.886     25.00    3.21     .16  2314.05     .00    1.29     3.00    8.000    3.000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
 JUNCT STR   .0500                                          .0006      .01    2.60     .35             .013       .00   .00  BOX     
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                                                    WATER SURFACE PROFILE LISTING                    Date: 8-19-2020  Time: 7:11:36 
                          ADDENDUM 1 Valley Vista 1.3 LAT1                                           
                                  1         2         3         4         5         6         7      



                              4567890123456789012345678901234567890123456789012345678901234567890123 
 ************************************************************************************************************************** ******** 
          | 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 
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1150.000  2311.790    2.303  2314.094     15.00    2.17     .07  2314.17     .00     .92     3.00    8.000    3.000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
  WALL  EXIT                                                                                                                 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1150.000  2311.790    2.304  2314.094     15.00    4.77     .35  2314.45     .00    1.40      .00    2.000     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
   124.500    .0054                                         .0044      .55     2.30     .00    1.49    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1274.500  2312.460    2.199  2314.659     15.00    4.77     .35  2315.01     .00    1.40      .00    2.000     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
  WALL  ENTRANCE                                                                                                             
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1274.500  2312.460    2.572  2315.032     15.00    1.76     .05  2315.08     .00    1.13     3.83    4.000     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
 JUNCT STR   .1250                                          .0001      .00    2.57     .21             .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1278.500  2312.960    2.158  2315.118      6.00     .87     .01  2315.13     .00     .71     3.99    4.000     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
  WALL  EXIT                                                                                                                 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1278.500  2312.960    2.158  2315.118      6.00    3.40     .18  2315.30     .00     .95      .00    1.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    65.700    .0052                                         .0033      .21     2.16     .00    1.01    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1344.200  2313.300    2.032  2315.333      6.00    3.40     .18  2315.51     .00     .95      .00    1.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
 
 



T1 ADDENDUM 1 Valley Vista 1.3 LAT2                                              0                     
T2       1         2         3         4         5         6         7         8         9 
T3 456789012345678901234567890123456789012345678901234567890123456789012345678901234567890 
SO   1000.0002312.930  3                          2314.094                                           
R    1231.0002314.110  3      .013                                  .000  00.000 
R    1235.0002314.310  3      .013                                  .000  45.000 1                                
R    1271.0002314.510  3      .013                                  .000  00.000 0 
R    1275.0002314.710  3      .013                                  .000  45.000 1 
R    1312.0002314.900  3      .013                                  .000  90.000 0                                
SH   1312.0002314.900  3                          2314.90                                      
CD   1  4   0    .000   2.500     .000  .000  .000   .00                                             
CD   2  4   0    .000   2.000     .000  .000  .000   .00                                             
CD   3  4   0    .000   1.500     .000  .000  .000   .00 
CD   4  4   0    .000   5.000     .000  .000  .000   .00          
CD   5  4   0    .000   4.500    0.000  .000  .000   .00 
CD   6  3   0    .000   4.000    8.000  .000  .000   .00  
CD   8  3   0    .000   5.000    3.000  .000  .000   .00   
Q             9.000   .0 



 FILE: 1VV13LAT2.WSW                         W S P G W - CIVILDESIGN Version 14.08                                         PAGE    1 
                                Program Package Serial Number: 7204                                      
                                                    WATER SURFACE PROFILE LISTING                    Date: 8-19-2020  Time: 7:13: 7 
                          ADDENDUM 1 Valley Vista 1.3 LAT2                                           
                                  1         2         3         4         5         6         7      
                              4567890123456789012345678901234567890123456789012345678901234567890123 
 ************************************************************************************************************************** ******** 
          | 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  2312.930    1.164  2314.094      9.00    6.12     .58  2314.67     .00    1.16     1.25    1.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     2.438    .0051                                         .0078      .02     1.16     .99    1.50    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1002.438  2312.942    1.223  2314.166      9.00    5.83     .53  2314.69     .00    1.16     1.16    1.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    10.218    .0051                                         .0071      .07     1.22     .89    1.50    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1012.656  2312.995    1.292  2314.286      9.00    5.56     .48  2314.77     .00    1.16     1.04    1.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    27.580    .0051                                         .0066      .18     1.29     .78    1.50    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1040.235  2313.135    1.376  2314.511      9.00    5.30     .44  2314.95     .00    1.16      .83    1.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    60.234    .0051                                         .0066      .40     1.38     .65    1.50    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1100.469  2313.443    1.500  2314.943      9.00    5.09     .40  2315.35     .00    1.16      .00    1.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
   130.531    .0051                                         .0071      .93     1.50     .00    1.50    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1231.000  2314.110    1.791  2315.901      9.00    5.09     .40  2316.30     .00    1.16      .00    1.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     4.000    .0500                                         .0073      .03     1.79     .00     .64    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1235.000  2314.310    1.701  2316.011      9.00    5.09     .40  2316.41     .00    1.16      .00    1.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    36.000    .0056                                         .0073      .26     1.70     .00    1.50    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1271.000  2314.510    1.765  2316.275      9.00    5.09     .40  2316.68     .00    1.16      .00    1.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     4.000    .0500                                         .0073      .03     1.77     .00     .64    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1275.000  2314.710    1.674  2316.384      9.00    5.09     .40  2316.79     .00    1.16      .00    1.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    37.000    .0051                                         .0073      .27     1.67     .00    1.50    .013       .00   .00  PIPE    
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                                Program Package Serial Number: 7204                                      
                                                    WATER SURFACE PROFILE LISTING                    Date: 8-19-2020  Time: 7:13: 7 
                          ADDENDUM 1 Valley Vista 1.3 LAT2                                           
                                  1         2         3         4         5         6         7      
                              4567890123456789012345678901234567890123456789012345678901234567890123 
 ************************************************************************************************************************** ******** 
          | 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 
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1312.000  2314.900    1.876  2316.775      9.00    5.09     .40  2317.18     .00    1.16      .00    1.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

PLANS & DETAILS 



































 
ADDENDUM #2 

TO THE 

TECHNICAL DRAINAGE STUDY 
FOR 

Valley Vista 1.3 
Residential Development 

   
 

City of North Las Vegas, Nevada 
 
 
 
 
 
 

Prepared for: 

DR Horton 
1081 Whitney Ranch Drive, #141 

Henderson, NV  89014 
Office: (702)635-3600 - Fax: (702)538.0735 

 
 
 
 

Prepared by: 

Triton Engineering 
6757 W. Charleston Blvd., Suite B 

Las Vegas, NV  89146 
Office: (702) 254-1480 - Fax: (702) 254-3062 

 
 
 

 
 
 
 

APN 124-18-210-001 
 

SEPTEMBER 2020 
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Office:  (702) 254-1480  Fax:  (702) 254-3062  www.tritoneng.com 

 
 
 
 
 
 
September 29, 2020 
 
Mark Escobedo, P. E. 
Associate Engineer 
Development and Flood Control Division 
2250 North Las Vegas Boulevard Suite 200 
City of North Las Vegas, NV  89030-6307 
 
 
Subject:  Addendum #2 Valley Vista 1.3  
 CNLV #165-2020 
 
Mr. Escobedo: 
 
Triton Engineering has received the review comments dated September 24, 2020 from City of North Las Vegas 
for the above-referenced study. Below is a response to each of the comments: 
 
1. Concurrence must be obtained by the Clark County Regional Flood Control Disfrict due to the proposed 

improvements proximity to Regional Flood Control Facilities (LVDE 0027). 

Noted. 

2. The site is adjacent to the City of Las Vegas (CLV). Please note that a copy of this study and any 
addenda must be submitted to CLV for their review and concurrence. 

Noted. 

3. The Technical Drainage Study is predicated on full construction of the offsite street improvements 
and all associated drainage facilities for the following roadways: 

a. Grand Teton Drive, 
b. Decatur Boulevard, 
c. Farm Road, 
d. Aviary Way, and 
e. Virage Park Drive. 
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Please note that no onsite development will be allowed until all required interim or the permanent 
infrastructure facilities are constructed to intercept all offsite flows and protect the proposed 
onsite improvements. 

Noted. 

4. The Technical Drainage Study is predicated on the construction of the CCRFCD facilities in 
Grand Teton Road and the Park Highlands West Detention Basin associated with the Park Highland 
West Amendment to the Las Vegas Valley Flood Control Master Plan Update (Figure F-14). Please note 
that no certificates of occupancy will be issued until the required permanent regional flood control 
and infrastructure facilities are constructed to intercept all offsite flows and protect the proposed 
onsite improvements. 

Noted. 

5. Please note, prior to approving the Improvement Drawings for Valley Vista 1.3, Residential 
Development, all pertinent previously approved Improvement Plans in CNLV files in this master plan 
shall be revised to reflect the changes associated with this project. 

Noted. 

6. For the street capacity analysis for Farm Road, a flowrate (Q) of 8 cfs was utilized for the 10year 
analysis. The values from this analysis were input in the Street Capacity table on Figure 4. The 10-
year flowrate for Farm Road is 1 cfs. Please review and revise the street capacity analysis and Figure 
4 accordingly. 

This was an error. Attached is the street capacity calculation with the correct runoff flow of 1 cfs. The 
results have also been updated on the attached Figure 4. 

7. For streets with right-of-way of 80-feet or greater, the dry lane determination calculations must be 
shown on the street capacity calculations. Please provide the dry lane calculations for Farm Road. 

Attached is a 10-year dry lane calculation for a 70 wide half street with the appropriate runoff flow 
of 1 cfs with a typical 2% cross slope and a 0.53% longitudinal slope. Please note the depth that would 
yield a 19-foot dry lane (12 foot of dry lane plus half of a turning lane equal to 7 feet) is 0.45 feet. 
Since the calculation shows the depth of flow to be 0.29 feet at Section 2, the dry lane criteria is met 
and is noted on the table in Figure 4. The table on Figure 4 also shows the estimated 10-year dry 
lane half street capacity maximum of 5.5 cfs referenced from the MDS to support these findings. 
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00530 ft/ft

Discharge 1.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.00 1.00

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+29.00 0.71

0+29.00 1.00

0+41.00 1.00

0+41.00 0.71

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.00, 1.00) (0+41.00, 0.71) 0.016

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.29 ft

Elevation Range 0.00 to 1.00 ft

Flow Area 0.73 ft²

Worksheet for SECTION 2 10 YR FARM HALF ST

9/29/2020 8:16:08 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

Wetted Perimeter 8.07 ft

Hydraulic Radius 0.09 ft

Top Width 7.73 ft

Normal Depth 0.29 ft

Critical Depth 0.28 ft

Critical Slope 0.00893 ft/ft

Velocity 1.37 ft/s

Velocity Head 0.03 ft

Specific Energy 0.32 ft

Froude Number 0.78

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.29 ft

Critical Depth 0.28 ft

Channel Slope 0.00530 ft/ft

Critical Slope 0.00893 ft/ft

Worksheet for SECTION 2 10 YR FARM HALF ST

9/29/2020 8:16:08 AM

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

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00530 ft/ft

Normal Depth 0.29 ft

Discharge 1.00 ft³/s

Cross Section Image

Cross Section for SECTION 2 10 YR FARM HALF ST

9/29/2020 8:16:37 AM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00530 ft/ft

Discharge 1.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.00 1.00

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+35.00 0.83

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.00, 1.00) (0+35.00, 0.83) 0.016

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.29 ft

Elevation Range 0.00 to 1.00 ft

Flow Area 0.73 ft²

Wetted Perimeter 8.07 ft

Hydraulic Radius 0.09 ft

Top Width 7.73 ft

Worksheet for SECTION 2 10YR DRY LANE DETERMINATION

9/29/2020 8:15:07 AM
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Results

Normal Depth 0.29 ft

Critical Depth 0.28 ft

Critical Slope 0.00893 ft/ft

Velocity 1.37 ft/s

Velocity Head 0.03 ft

Specific Energy 0.32 ft

Froude Number 0.78

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.29 ft

Critical Depth 0.28 ft

Channel Slope 0.00530 ft/ft

Critical Slope 0.00893 ft/ft

Worksheet for SECTION 2 10YR DRY LANE DETERMINATION

9/29/2020 8:15:07 AM

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

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00530 ft/ft

Normal Depth 0.29 ft

Discharge 1.00 ft³/s

Cross Section Image

Cross Section for SECTION 2 10YR DRY LANE DETERMINATION

9/29/2020 8:15:42 AM
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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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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL 

 

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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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL 

 

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. 
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL 

 

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). 
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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). 
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Background   
The City of North Las Vegas strives to provide the development community with adequate
information to ensure the successful completion of any project in the City.  To aid in the submittal
of a complete, thorough drainage study, the following checklist has been compiled to assist the
design engineer.   This checklist focuses on requirements specific to the City of North Las Vegas.
When preparing a drainage study, the engineer will still be required to adhere to all local criterion
and guidelines as set forth in the Clark County Regional Flood Control District (CCRFCD)
Hydrologic Criteria and Drainage Design Manual (HCDDM) and the Uniform Standard Drawings
for Public Works’ Construction Off-site Improvements for Clark County Area, Nevada.  In order
to have a complete drainage study for submittal to the City, this checklist must be
completed, signed, and stamped by the engineer in responsible charge for the completion
of the drainage.  Incomplete submittals will not be accepted at the front counter.

Checklist  
Provide N/A to an item that is not applicable for the subject site.

I.  General Requirement

Yes No

Ensure that the new Standard Form 1 and 2 are utilized for all incoming drainage study
submittals.  The form can be acquired from the CCRFCD’s website at
http://www.ccrfcd.org/engineering.htm.

Ensure that the new 2008 CCRFCD’s Master Plan Update (MPU) is utilized for all
incoming drainage study submittals.  Both the Flood Control Facilities and Facility
Inventory Maps must be included with the drainage study. 

A copy of the approved zoning/planning conditions associated with this site must be
included with the initial submittal to verify compliance with conditions. 

If offsite grading is anticipated, a notarized permission letter to construct from the
property owner is required prior to the approval of this technical drainage study.

If the site is proposing to increase or concentrate storm flow and/or nuisance flows onto
the adjacent property.  A notarized permission letter to accept from the property owner
is required prior to the approval of this technical drainage study.

The City of North Las Vegas (CNLV) does not allow valley gutters to be constructed
across streets with right-of-way widths of 80 feet or greater.

Provide map pockets in the back of the drainage study in order to keep the
improvement plans with the study.

Include a CD-ROM that contains a pdf of the entire study, including improvement plans.

When submitting flow split analysis for a site, staff suggests using the Pima County
flow split calculations.  Make sure to provide all supporting documents.

http://www.ccrfcd.org/engineering.htm
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The project proposes to construct facilities and/or discharge flows within Nevada
Department of Transportation (NDOT) right of way.  The engineer must contact NDOT
for an encroachment permit for the proposed project and it must be received prior to
approval of the improvement plans.  NOTE: NDOT does not allow for development to
increase the 100-year flow rate into their ROW - onsite detention may be required.  

Where right-of-way does not exist, a roadway or drainage easement must be obtained
from the adjacent property owner(s) prior to improvement plans approval. Roadway and
drainage easement dedication documentation must be processed through the CNLV
Real Property Services Division.  For more information, please contact Lorena
Candelario at 633-2396. 

This report serves as a master drainage study for the site.  A separate technical
drainage study will be required by the City of North Las Vegas upon development of
areas shown on the conceptual site plan.  Each technical drainage study should provide
more detailed design information, including final grading plans with corresponding
drainage facility details, hydraulic design calculations, etc. 

Ensure that the longitudinal slope used to calculate the 100-year flow depth for a given
street matches with the slope indicated on the grading plans. 

The City of North Las Vegas (CNLV) is a member of the Community Rating System,
which requires Base Flood Elevations (BFE’s) to be indicated for any structures located
within a Special Flood Hazard Area (SFHA) Zone A, AO, AE, etc..  Please indicate the
extent of the effective regulatory SFHA on the grading plan and show the BFE’s of the
affected lots.

If a site is adjacent to a future Clark County Regional Flood Control Facility, the
developer is required to construct drop inlets at the site’s discharge point along the
alignment, which will collect 100% of the site’s 100-year discharge.

If the proposed development is required to construct flood control facilities that are
depicted on the Clark County Regional Flood Control District’s Master Plan Update,
structural drawings must be submitted with the drainage study for review and approval
by the City of North Las Vegas prior to submitting to CCRFCD for concurrence.  

The City of North Las Vegas North Neighborhood Flood Control Master Plan (NNFCMP)
has established centerline intersection grades with corresponding street slopes.  Please
ensure that the street intersection designs are compatible with the NNFCMP.

For rectangular shaped culverts, the minimum shall be 6 feet in height and 5 feet in
width.

The City of North Las Vegas requires that all local drainage facilities identified on the
North Neighborhood Flood Control Master Plan (NNFCMP) to be constructed by the
developer for the full frontage of the site.  

This property is adjacent to Unincorporated Clark County.  Please note that a copy of
this study and any addenda must be submitted to Clark County Development Services
for their review and concurrence.

This property is adjacent to the City of Las Vegas.  Please note that a copy of this study
and any addenda must be submitted to City of Las Vegas for their review and
concurrence.
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Side lot easement for all residential development will need to meet all the requirements
as set forth in the City of North Las Vegas Municipal Code under Title 17.24.210.D.4

“Arizona” style crossing is not permitted within CNLV right-of-way.  Culvert crossings,
sized to convey the 100-year flow without any backwater effects,  must be designed to
convey the flow back to its historical path.

The minimum pipe diameter to be constructed within public drainage easement or right-
of-way shall be 18-inch in reinforced concrete pipe.  HDPE pipes are allowed with the
caveat that it must be slurry back fill.

Backwater ponding limits that extend outside of the public right-of-way shall be
delineated on the grading plans and a public drainage easement or right-of-way be
obtained from the property owner.  Roadway and drainage easement dedication
documentation must be processed through the CNLV Real Property Services Division.
For more information, please contact Lorena Candelario at 633-2396.   

When referencing other drainage studies, all relevant information such as approval
letters, drainage basin maps, HEC-1 analyses, details, plans, etc. must be included with
the study.  The material being referenced should be highlighted in some manner to
indicate what is being referenced. 

Provide a discussion and necessary analyses regarding Best Management Practice per
Section 1500 of the Clark County Regional Flood Control District Hydrological Criteria
and Drainage Design Manual.

II.  Grading Plan Information

Yes No

24"X36" copies of Grading Plans including Detail Sheets.  Additionally, Plan and Profile
sheets must be provided for all public offsite streets and/or storm drain/channel system
improvements. The information provided in profile shall include: stationing, length,
slope, size, discharge (Q100), material, class of pipe (Class III, IV, V, etc.), hydraulic
grade line, inlet locations,  finished grade over the pipe and etc. 

On a 100' right-of-way street, the developer is required to build their half of the street,
the median island, and one lane on the opposite side of the median.  Additionally, the
median island will be required to be landscaped. 

Alignment of all existing, proposed, or future Regional Flood Control Facilities adjacent
to the site must be shown on the grading plans.

Appropriate elevated “humps” 6 inches above the 100-year water surface elevation at
all driveways location where the intent is to protect the site from the Q100 flows.

Erosion protection must be provided at the upstream and downstream terminus of all
public roadway improvements. 

Landscape berms used to protect property from flows in the adjacent streets must meet
the criterium of being twice the depth of flow above the adjacent flowline up to 18 inches
above the adjacent water surface.

MOMENTUM2
Typewritten Text
NA

MOMENTUM2
Typewritten Text
NA

MOMENTUM2
Typewritten Text
NA

MOMENTUM2
Typewritten Text
X

MOMENTUM2
Typewritten Text
NA

MOMENTUM2
Typewritten Text
X

MOMENTUM2
Typewritten Text
X

MOMENTUM2
Typewritten Text
X

MOMENTUM2
Typewritten Text
NA

MOMENTUM2
Typewritten Text
NA

MOMENTUM2
Typewritten Text
NA

MOMENTUM2
Typewritten Text
NA



Development and Flood Control Division • 2250 Las Vegas Boulevard North, Suite 200 • North Las Vegas, NV  89030
Ph. (702) 633-1200 • Fax (702) 649-4696 • TDD (800) 326-6868

www.cityofnorthlasvegas.com 
Revise November 12, 2015                                                                            Page 4

Temporary pavements used to satisfy Clark County PM-10 requirements cannot be
used to establish centerline grades for any proposed streets.  All proposed street
improvements must be designed per the Uniform Standard Drawings for Public Works
Construction, Offsite Improvements, Clark County Area, Nevada.

Show cross sections along all project boundaries showing the elevational relationship,
property line, and any existing or proposed walls.

Verify all finished floor elevations of the proposed development meet Section 304.4 of
the HCDDM.

All onsite drainage swale must maintain a minimum of 1% slope.   If < 1% is anticipated,
concrete valley gutter is required.

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.),
utilities conflict (if any), design hydraulic grade line (HGL) and the 100 year storm flow.
A public drainage easement must be provided over on-site storm drains conveying the
off-site flows.

Identify all adjacent parcels with the appropriate assessor parcel number and ownership
information.  

The Engineer must show existing and proposed development at least 100-feet beyond
the project site limits.  Finished floor elevations of existing buildings, centerline grades,
centerline slopes, and top of existing curb elevations must be shown.  Reference all
adjacent existing improvements with a CNLV Project #.  Ensure that it matches with the
approved civil plans. 

Make every effort to provide plan sheets that are clean and clear to review.  Be sure to
eliminate superimposed text.

Due to air quality regulations, all proposed streets must maintain a total of 32' asphalt
area.  For instance, a 60' half-street improvements will require an additional of 9-foot
of overpaving from the centerline. 

Full intersection designs abutting the proposed development must be provided to
ensure that all quadrants of the intersection will drain properly.

Provide slopes of driveway fronting all public right-of-ways.  Per CNLV Fire Code, the
angles of approach and angles of departure must not exceed 6%.

For commercial and industrial developments, landscape areas are not allowed to sheet
flow over the sidewalk.  Provide flow lines with grades and sidewalk under drains for all
landscape areas draining to the streets.

III.  Hydrologic and Hydraulic Analyzes

Yes No

Verify that the street capacity calculations for “ABC” and “XYZ” streets were completed
for the worst case scenario for both water surface elevation and velocity (flattest and
steepest slopes).  In the interim condition, provide street capacity calculations for the
100-year event.  In the ultimate condition, provide street capacity calculations for the 10-
year and 100-year events.
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For 100-year street flows with depths greater than 0.6' and velocities higher than 5 fps,
erosion resistant landscaping or pony walls at the back of sidewalk (to the height of the
flow in the street) must be provided.

If a CNLV modified 60' standard street section with offset sidewalk is to be proposed
with the development.  Ensure that the Flowmaster calculations and improvement
drawings are reflected with the correct cross section.

For 80' and greater streets, if a median island is proposed with the site, ensure that the
street capacity calculations are reflected with a median island.

For 80' and greater streets, the actual 12' dry lane determination must be shown on the
Q10 street capacity calculations.  CNLV only requires this criterion to be met in the
FUTURE condition.  Please note that the dual left turn lane and center median island
cannot be used to satisfy the 12' dry lane criterion.  Therefore, a minimum of 19' on
each half of the street must be achieved for the entire stretch of the site.  

All drainage studies for sites located within the North Neighborhood Flood Control
Master Plan (NNFCMP) area must analyze four (4) separate conditions.

a. A pure existing condition analysis that quantifies the amount of flow
impacting the site in the existing condition.  This condition has existing
improvements and curve numbers for both onsite and offsite basins.
Offsite basins should generally follow contours or existing development
drainage patterns.

b. An interim condition, where the offsite basins are the same as in the
pure existing condition and the onsite basins are developed.  The flows
in this condition are modeled in the proposed half-streets being
constructed with the development and homes/buildings must be at or
above the WSE in the street.

c. The NNFCMP existing condition flows are analyzed assuming a full
street section, the CCRFCD street flow criterion does not need to be
met, and the adjacent finished floor elevations must be above the
associated WSE.

d. The NNFCMP future condition flows are analyzed assuming a full street
section, all CCRFCD street flow criteria must be met, and the finished
floor elevations must have the required freeboard above the associated
WSE.

For parcels impacted by a FEMA Special Flood Hazard Area, analyses of the floodzone,
utilizing the FEMA effective flowrate must be completed for both pre- and post-
development cases.  The post-development analysis must tie into the effective SFHA
in both width and water surface elevation.  

For proposed storm drain connecting into other existing storm drain system,
supporting documents must be provided for the beginning HGL used in the hydraulic
modeling.

For the purpose of establishing adequate finished floor elevations for those structures
adjacent to the proposed drainage easement, the City requires that submerged weir
calculations are submitted.  As the sidewalks at the upstream entrance of the drainage
easement will effectively act as a broad-crested weir with a submerged tailwater, the
water surface elevations at the easement entrances must be calculated as such.
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The engineer must provide inlet control nomograph (see HCDDM) calculations for all
proposed drop inlets to ensure that the storm sewer will have the capacity to convey the
anticipated 100-year peak flow.

The CNLV requires that all drop inlet sizing to be performed with the HEC-22 software
which can be acquired from the Federal Highway Administration’s website at
http://www.fhwa.dot.gov/engineering/hydraulics/software.cfm

Concrete headwalls are required at the inlet and outlet of all culvert installations.  Flare
end sections are acceptable for culvert less than 30-inch.

Erosion protection and/or cut off walls may be required at the upstream and
downstream of a culvert.

For the ease of maintainability and constructability, all storm drain pipes must be
designed with a soffit to soffit connections.

Swales that are designed to carry the 100-year flow must maintain a minimum
freeboard of six inches above the depth of flow.  Provide hydraulic calculations for
verification.

For project sites that are 40 acres or greater, flow values must be labeled at the outlet
point of each individual drainage basin and concentration points on all drainage basin
maps.

The soil’s map must include both the off-site and on-site sub-basin delineations for all
drainage conditions.

IV.  Local Entity Criteria - City of North Las Vegas - HCDDM Section 1603

Yes No

Within the interior streets of a residential subdivision, the depth times velocity for the
major storm event shall be less than or equal to 6.

When downstream storm sewer facilities are not available, the City of North Las Vegas
requires bubbler laterals for the conveyance of storm water under streets with right-of-
way widths greater than or equal to 80 feet.  The bubbler laterals must consist of a
minimum 18-inch diameter reinforced concrete pipe.  To accommodate the draining of
the bubbler system prior to future downstream extension of the storm sewer system, a
minimum 6-inch diameter PVC pipe must be daylighted downstream.

The City of North Las Vegas does not permit the construction of permanent structures
within a Federal Emergency Management Agency (FEMA) designated Special Flood
Hazard Area (SFHA).  Under this policy, any developer/builder proposing to place
structures within a SFHA must meet the following requirements prior to the issuance of
various permits and certificates-of-occupancy:

a. Grading and off-site construction permits may be issued by the CNLV
Department of Public Works once the improvement plans and drainage
study have been approved and a copy of the completed Conditional
Letter of Map Revision (CLOMR) application has been submitted to
FEMA for processing.

b. Building permits can be issued once a favorable CLOMR has been
obtained from FEMA.

c. Certificates-of-occupancy can be issued once a  Letter of Map Revision
(LOMR) has been obtained  from  FEMA.
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1.  INTRODUCTION 

1.1  Project Overview & Study Purpose 
This technical drainage study was prepared to address the drainage and grading design 
of a 18-acre residential community. The site is in the Park Highlands West Master Planned 
Community in the north portion of the Las Vegas Valley, in the City of North Las Vegas, 
Nevada. 

This Technical Drainage study was prepared in accordance with criteria specified in the 
Clark County Regional Flood Control District (CCRFCD) Hydrologic Criteria and Drainage 
Design Manual (updated 2000), which is herein referred to as the Drainage Manual.  All 
pertinent reference information and calculations is presented in the Appendix of this 
report. 

Disclaimer: Many of the dry streams of the southwestern United States have been found 
to be jurisdictional Waters of the United States (WOUS) which requires special permitting 
from the United States Army Corps of Engineers (USACE) to commence 
grading/construction.   The purpose of this Technical Drainage Study was only to provide 
concurrence with local drainage criteria as stated above.  The scope of this Technical 
Drainage Study does not include an assessment of Jurisdictional WOUS for the subject 
property and therefore does not address special permitting that may be required by the 
USACE.   

1.2  Site Description & Location 
The subject site is located in the South Half (S ½) of the Northwest Quarter (NW ¼) of 
Section 18, Township 19 South, Range 61 East, M.D.M. in the City of North Las Vegas, 
Nevada.    

The subject site is bordered on the west by Decatur Boulevard and on the south by Farm 
Road. The east side is bordered by the existing Valley Vista 1 residential development and 
on the north by undeveloped Valley Vista Parcel 1.1.  

See Figure 1, Vicinity Map, and Figure 2, Location Map. 

1.3  FEMA Flood Zone Designation 
The subject site is not located within a Federal Emergency Management Association 
Special Flood Hazard Area Zone A.  According to the FEMA FIRM Map Panel 32003C1765F, 
dated November 16, 2011, the subject site is located within "Zone X" which is described 
as "Areas determined to be outside the 0.2% annual chance floodplain”. See appendix for 
annotated FIRM exhibits.  

1.4  CCRFCD Facility Information 
Figure F-12, from the 2018 CCRFCD Las Vegas Valley Flood Control Master Plan Update 
(MPU) shows that the site is not bordered by any existing or future CCRFCD regional 
facilities. Figure W-2A shows the site delineated on the 2018 watershed maps. 
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1.5  Reference Studies 
Previously approved drainage studies in the vicinity were reviewed in preparation of the 
subject study. Some studies were reviewed for general information only, while some were 
cited specifically for hydrologic/hydraulic data. We generally concur with all data cited 
from the following studies unless stated otherwise:   

1. Technical Drainage Study Park Highlands West Infrastructure (CNLV No. 55093), by Slater 
Hanifan Group, Inc. December 2016 

The Technical Drainage Study for Park Highlands West (PHW) Infrastructure was 
referenced for existing and developed drainage conditions to the PHW master planned 
community. Specific data cited is annotated on Exhibits G2 & H2. This study is referred 
to from here on as IS. 

2. Update #2 to the Master Drainage Study for Park Highlands West (CNLV No. 46257), by 
Slater Hanifan Group, Inc. April 2015 

Update #2 to the Master Drainage Study for Park Highlands West was referenced for 
ultimate drainage conditions of this master planned development. Specific data cited is 
annotated on Exhibits N & P. This study is referred to from here on as MDS. 

3. Technical Drainage Study for North Las Vegas Area 5 (CNLV 27770), by GC Wallace, February 
2007 

This study was referenced for existing runoff in Decatur Boulevard and referred to from 
here on as Area 5. 

4. Update #1 Park Highlands West Parcel 1.4 (CNLV 57319), by Slater Hanifan Group October 
2017 

 
This study was referenced for general information only and no specific data was cited. 

2.  METHODOLOGY 

2.1  Compliance 
The methodologies utilized in the preparation of this study are in compliance with the 
Drainage Manual (latest update). 

2.2  Hydrologic Modeling 
Modeling: The SCS Unit Hydrograph Method (SCS Method) was utilized to determine peak 
flow rates. The SCS Method utilizes precipitation, drainage area, curve number and lag 
time parameters to determine peak flow rates. The SCS Method routine within the U.S. 
Army Corp of Engineers HEC-1 was utilized to model the drainage sub-basins analyzed by 
this study.  

Precipitation: Rainfall depths were calculated based on the CCRFCD Drainage Manual 
Criteria. This site is located within the McCarran airport rainfall area which allows 
application of rainfall depths of 1.58" and 2.77" in the 10- and 100-year, 6-hour storm 



 

 
Technical Drainage Study for Valley Vista 1.3 

Triton Engineering – April 2020 

  

5 

 

events, respectively.  In the hydrologic HEC-1 model there were no losses allowed for 
Depth Area and no losses for hydrograph routing. 

Curve Number: The Hydrologic Soils Group (HSG) for the subject site was determined from 
the USDA Soils Conservation Service to be within Group D (see annotated excerpts in 
Appendix B). A Curve Number Determination spreadsheet is in the appendix. 

Lag Time: The lag time is defined as the time measured from the center of mass of effective 
rainfall to the time to peak of the outflow hydrograph. The lag time is related to the time 
of concentration as 0.6 times the time of concentration. The time of concentration is 
defined as the time required for runoff to flow from the hydraulically most distant point 
of a sub-basin to the outlet point of the sub-basin.  Standard Form 4, as outlined in the 
Drainage Manual, was utilized to determine the lag times for sub-basins modeled. A copy 
of lag time computations is included in the appendix.  The model included no losses in the 
hydrograph due to translation (no routing reaches).   

It is noted that the Drainage Manual limits the lag time for steep and small watersheds.  
For undeveloped areas, the limit is 0.1 hours, while for developed areas, the limit is 0.05 
hours.   

3.  EXISTING CONDITIONS DRAINAGE 
Under existing conditions, the onsite and the offsite areas remain in current conditions. 
Hydrologic calculations (and all supporting data) are in Appendix C and the results are 
shown on Figure 3. 

3.1  Existing Onsite Hydrology 
As shown on Figure 3, the existing subject site was modeled as one basin ON1E. Runoff 
generated from ON1E flows to the south and discharges onto Farm Road. 

3.2  Existing Offsite Hydrology 
Under existing conditions Decatur Boulevard and Farm Road are analyzed as fully 
constructed. No runoff discharges directly onto the subject site. Runoff generated from 
Parcel 1.1 to the north has been graded to discharge into the drainage channel and flow 
east as shown on Figure 3. 

Decatur Boulevard:  

Runoff in the east half of Decatur Boulevard is approximately 8/15 cfs at point DB (see 
Section B East in Area 5 Excerpts). Runoff from DB is intercepted by Facility P77 as shown 
on Figure 3 (see Infrastructure Excerpts) – therefore no runoff from Decatur Boulevard will 
split east and flow down Farm Road.  

Farm Road: No runoff from Decatur Boulevard is expected to split down Farm Road (see 
explanation above). Runoff from basin ON1E discharges onto Farm Road and combines 
with basin FR at point EFR. 
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4. INTERIM CONDITIONS 
Under interim conditions, the onsite area becomes developed, and the offsite areas remain in 
existing conditions. Since interim and developed conditions will produce the same results, 
interim conditions will not be analyzed. 

5.  DEVELOPED CONDITIONS  
In developed conditions, the onsite area becomes developed along with surrounding parcels. 
Hydrologic calculations (and all supporting data) are in Appendix C and the results are shown 
on Figure 4. 

5.1  Developed Onsite Hydrology 
Runoff generated from basin ON1D flows south down the interior drive access on the west 
side of the subject site at point PT1. A portion of the runoff from PT1 is intercepted by DI1 
and the remaining surface runoff at point PT1a continues to flow east to the main entrance 
drive off Farm Road. Runoff generated from basin ON2D flows south down the interior 
drive access on the east side of the subject site at point PT2. A portion of the runoff from 
PT2 is intercepted by DI2 and the remaining surface runoff flows south at point PT2a. 
Runoff from PT2a combines with PT1a at point PT3. A portion of the runoff from PT3 is 
intercepted by DI3 and the remaining surface runoff at point PT4 discharges onto Farm 
Road (0/20 cfs). Please note that surface runoff discharged onto Farm Road is 8 cfs less 
than the 28 cfs estimated by the MDS (see MDS Excerpts). 

5.2  Developed Offsite Hydrology 
Decatur Boulevard:  

Runoff in the east half of Decatur Boulevard is approximately 8/15 cfs at point DB (see 
Section B see Area 5 Excerpts). Runoff from DB is intercepted by Facility P77 as shown on 
Figure 3 (see Infrastructure Excerpts) – therefore no runoff from Decatur Boulevard will 
split east down Farm Road.  

Farm Road: No runoff from Decatur Boulevard is expected to split down Farm Road (see 
explanation above). Runoff from point PT4 discharges onto Farm Road and combines with 
basin FR at point DFR. 

6. HYDRAULICS 

6.1  Drop Inlet Calculations 
DI1: Drop inlet DI1 is a proposed 10-foot Type CM curb inlet on a continuous grade. 
Approaching runoff is 23 cfs in the 100-year storm event generated by basin ON1D. 
Calculations in Appendix D show that DI1 will intercept approximately 9 cfs into the 18-
inch storm drain lateral. 

DI2: Drop inlet DI2 is a proposed 10-foot Type CM curb inlet on a continuous grade. 
Approaching runoff is 15 cfs in the 100-year storm event generated by basin ON2D. 
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Calculations in Appendix D show that DI2 will intercept approximately 6 cfs into the 18-
inch storm drain lateral. 

DI3: Drop inlet DI3 is a proposed 10-foot Type CM curb inlet on a continuous grade. 
Approaching runoff is 31 cfs in the 100-year storm event generated by basin point PT3a. 
Calculations in Appendix D show that DI2 will intercept approximately 11 cfs into the 30-
inch storm drain lateral. 

6.2  Normal Depth Hydraulics 
Normal depth flow calculations for the 10- and 100-year storm events have been analyzed 
using the Flowmaster computer program. Locations of the street flow cross sections are on 
Figure 4, Developed Condition Drainage Map, and the calculations are included in 
Appendix D of this report. Below is an explanation. 

Section 1: Section 1 is taken across the eastern half street of Decatur Boulevard. 
Approaching runoff at this location is generated from point DB and estimated to be 8/15 
cfs. 

Section 2: Section 2 is taken across the northern half street of Farm Road. Approaching 
runoff at this location is generated from point DFR and estimated to be 1/22 cfs. 

Section A: Section A was taken across the drive aisle as shown on Figure 4. Approaching 
runoff at this location is generated from basin ON1D and estimated to be 23 cfs. 

Section B: Section B was taken across the drive aisle as shown on Figure 4. Approaching 
runoff at this location is generated from a pro-rated portion of ON1D and estimated to be 
13 cfs.  

Section C: Section C was taken across the drive aisle as shown on Figure 4. Approaching 
runoff at this location is generated from basin ON2D and estimated to be 15 cfs. 

Section D: Section D was taken across the drive aisle as shown on Figure 4. Approaching 
runoff at this location is generated from a pro-rated portion of ON2D and estimated to be 
8 cfs.  

 

6.3  WSPG 
WSPG Version 14.10 was used to model the HGL elevations in the proposed storm drain 
system. The WSPG model is in Appendix D and the results are shown on the WSPG Station 
Equivalent Summary & Output Results spreadsheet. Below explains how the storm drain 
system was modeled. 

LAT1: Proposed storm drain LAT1 connects to the existing 36” storm drain stub in Farm 
Road (see Facility E52 in MDS Excerpts). This storm drain extends into the subject site to 
DI2 as shown on Figure 4. The outlet HGL was referenced from the existing improvement 
plans in Farm Road – see annotated excerpts included with the WSPG model. 

LAT2: Proposed storm drain LAT2 connects to LAT1 as shown on Figure 4. The outlet HGL 
was referenced from LAT1 (see results on the WSPG Station Equivalent Summary & 
Output Results). 

 



 

 
Technical Drainage Study for Valley Vista 1.3 

Triton Engineering – April 2020 

  

8 

 

7.  CRITERIA 

7.1  Finished Floors 
Section 300 of the CCRFCD states that “the finished floor shall be set at a vertical distance 
above the gutter flowline of at least twice the depth of flow in the gutter flowline”. All 
finished floors within this development were found to meet this criterion. 

7.2  10 Year Dry Lane Criteria 
Although development of the subject site does not increase runoff to any adjacent streets, 
existing 10-year Dry Lane Criteria was checked in Farm Road. Per Exhibit H2 of the IS, 
Section 20 in Farm Road meets the 10-year dry lane criteria. Since development of the 
subject site does not increase runoff in Farm Road, this criterion is still met.  
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8. CONCLUSIONS & RECOMMENDATIONS 
 

This study and improvement drawings complies with the drainage laws and regulations set forth 
by the City of North Las Vegas and the Clark County Regional Flood Control District.     
 
Development of the site and the offsite street improvements is not expected to have a negative 
drainage impact on any upstream or downstream properties.   
 
The proposed site is adequately protected from flood damage caused by a 100-year flood or less, 
as specified by the CCRFCD Hydrologic Criteria and Drainage Design Manual. 
 
This site is not within a Special Flood Hazard Zone as designated by FEMA. 
 
Nuisance flows are conveyed into adjacent streets and storm drains.  
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APPENDIX C HYDROLOGIC ANALYSIS & SUPPORTING DATA 
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Hydrologic Soil Group—Las Vegas Valley Area, Nevada, Part of Clark County

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

9/17/2018
Page 1 of 4
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Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

192 Dalian-McCullough 
complex, 0 to 4 
percent slopes

A 238.6 3.6%

237 Glencarb very fine 
sandy loam, hardpan 
substratum

C 97.3 1.4%

300 Las Vegas gravelly fine 
sandy loam, 0 to 2 
percent slopes

D 1,518.9 22.6%

305 Las Vegas-DeStazo 
complex, 0 to 2 
percent slopes

D 4,190.0 62.4%

314 Weiser-Wechech 
association

A 177.8 2.6%

540 Weiser extremely 
gravelly fine sandy 
loam, 2 to 8 percent 
slopes

A 134.3 2.0%

630 Badland 354.4 5.3%

Totals for Area of Interest 6,711.4 100.0%

Hydrologic Soil Group—Las Vegas Valley Area, Nevada, Part of Clark County

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

9/17/2018
Page 3 of 4



3/26/2020 BY L. Proctor

BASIN HYDROLOGIC LAND CURVE PERCENT FINAL
SOIL USE NUMBER OF CN REMARKS

GROUP TOTAL
 

ON1D, ON2D, ON3D D Lots less than 6000 sf 93 100 93 Table 602, 1 of 4
(Industrial)

 
ON1E D Poor Desert Shrub 88 100 88 Table 602, 1 of 4

 
FM D Streets & Roads 98 100 98 Table 602, 1 of 4

*Based on Clark County Regional Flood Control District Hydrologic Criteria and Drainage Design Manual, Latest update.

CURVE NUMBER DETERMINATION*
VALLEY VISTA 1.3



 Momentum Engineers, Ltd.

Initial/Overland Time                Travel Time  Tc       Tc Check Final Tc Tlag Remarks
            (Ti)                      (Tt) (Urbanized Basins)

DESIG CN K AREA AREA LENGTH SLOPE Ti LENGTH SLOPE V1 V2 Tt Tc=Ti+Tt TOTAL Tc Tc Tlag Remarks
(acres) (mi^2) (ft) (%) (min) (ft) (%) (fps) (fps) (min) (min) (ft) (min) (min) (hrs)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19)

ON1D 93 0.838 9.16 0.0143 75 1.0 4.1 1350 0.60 1.56 2.37 11.3 15.4 1425 17.9 15.39 0.154
ON2D 93 0.838 6.06 0.0095 75 1.0 4.1 1300 0.60 1.56 2.37 11.0 15.0 1375 17.6 15.04 0.150
ON3D 93 0.838 2.81 0.0044 75 1.0 4.1 440 0.60 1.56 N/A 4.7 8.8 515 12.9 8.78 0.088

FR 98 0.904 0.72 0.0011 50 2.0 2.0 560 0.53 1.47 2.23 6.1 8.1 610 13.4 8.10 0.081

ON1E 88 0.772 18.00 0.0281 100 4.0 3.7 1700 0.50 1.05 2.08 17.6 21.3 N/A N/A 21.3 0.213
 

Travel Time Velocity Formulas All basins over one square mile
Ti=(1.8(1.1-K)L^(1/2))/(S^1/3) For the travel time (Tt) calculations, Existing Developed are calculated by the equation

Tc=Ti+Tt V1 applies to the first 500 feet of travel distance; V1 = 14.8*(S/100)^1/2 V1 = 20.2*(S/100)^1/2 Tlag=20Kn(L*Lc/S^0.5)^0.33 

K=0.0132(CN)-.39 V2 applies to the remaining travel distance. V2 = 29.4*(S/100)^1/2 V2 = 30.6*(S/100)^1/2 and denoted by shaded gray

Tlag = 0.6Tc (See Worksheet).

REFERENCE: CCRFCD HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DEVELOPED CONDITION

UNDEVELOPED CONDITION

Sub-Basin Data

STANDARD FORM 4

VALLEY VISTA 1.3



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   24MAR20  TIME  16:21:29   *                                                   *           (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                                                                         
              1           ID                                                                                 
              2           ID     6- HOUR, 10- AND 100-YEAR  EXISTING AND DEVELOPED CONDITIONS MODEL          
              3           ID     VALLEY VISTA 1.3                                                            
              4           ID     MOMENTUM ENGINEERS FOR TRITON ENGINEERING - L PROCTOR                       
              5           ID                                                                                 
              6           ID                                                                                 
              7           ID     6-HOUR STORM DISTRIBUTION #3                                                
              8           ID     10- AND 100-YEAR STORM EVENTS                                               
              9           ID                                                                                 
             10           ID                                                                                 
             11           ID                                                                                 
             12           ID                                                                                 
             13           IT       5       0       0     300                                                 
             14           IO       5       0       0                                                         
             15           IN       5       0       0                                                         
             16           JR    PREC    0.57       1                                                         
  
             17           KK    ON1E                                                                         
             18           KM   *****************EXISTING CONDITIONS *****************                        
             19           BA   .0281                                                                         
             20           PB    2.77                                                                         
             21           KM            SDN #3                                                               
             22           PC   0.000   0.020   0.057   0.070   0.087   0.108   0.124   0.130   0.130   0.130 
             23           PC   0.130   0.130   0.130   0.133   0.140   0.142   0.148   0.158   0.172   0.181 
             24           PC   0.190   0.197   0.199   0.200   0.201   0.204   0.214   0.229   0.241   0.249 
             25           PC   0.251   0.256   0.270   0.278   0.281   0.283   0.295   0.322   0.352   0.409 
             26           PC   0.499   0.590   0.710   0.744   0.781   0.812   0.819   0.835   0.851   0.856 
             27           PC   0.860   0.868   0.876   0.888   0.910   0.926   0.937   0.950   0.970   0.976 
             28           PC   0.982   0.985   0.987   0.989   0.990   0.993   0.993   0.994   0.995   0.998 
             29           PC   0.998   0.999   1.000                                                         
             30           LS       0      88                                                                 
             31           UD    .213                                                                         
                          *                                                                                
  
             32           KK      FR                                                                         
             33           BA   .0011                                                                         
             34           LS       0      98                                                                 
             35           UD    .081                                                                         
                          *                                                                                
  
             36           KK    ON1D                                                                         
             37           KM   *****************DEVELOPED CONDITIONS *****************                       
             38           BA   .0143                                                                         
             39           LS       0      93                                                                 
             40           UD    .154                                                                         
                          *                                                                                
  
             41           KK    ON2D                                                                         
             42           BA   .0095                                                                         
             43           LS       0      93                                                                 
             44           UD    .150                                                                         
                          *                                                                                
1                                                       HEC-1 INPUT                                             PAGE  2 
 
           LINE           ID.......1.......2.......3.......4.......5.......6.......7.......8.......9......10 
 
  
             45           KK    ON3D                                                                         



             46           BA   .0044                                                                         
             47           LS       0      93                                                                 
             48           UD    .088                                                                         
                          *                                                                                
             49           ZZ                                                                                 
1 
                 SCHEMATIC DIAGRAM OF STREAM NETWORK 
 INPUT 
  LINE      (V) ROUTING          (--->) DIVERSION OR PUMP FLOW 
 
   NO.      (.) CONNECTOR        (<---) RETURN OF DIVERTED OR PUMPED FLOW 
 
    17        ON1E 
                 . 
                 . 
    32           .          FR 
                 .           . 
                 .           . 
    36           .           .        ON1D 
                 .           .           . 
                 .           .           . 
    41           .           .           .        ON2D 
                 .           .           .           . 
                 .           .           .           . 
    45           .           .           .           .        ON3D 
 
 (***) 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   24MAR20  TIME  16:21:29   *                                                   *           (916) 756-1104            * 
 *                                       *                                                   *                                     * 
 *****************************************                                                   *************************************** 
 
 
 
 
 
                                                                                                          
                              6- HOUR, 10- AND 100-YEAR  EXISTING AND DEVELOPED CONDITIONS MODEL          
                              VALLEY VISTA 1.3                                                            
                              MOMENTUM ENGINEERS FOR TRITON ENGINEERING - L PROCTOR                       
                                                                                                          
                                                                                                          
                              6-HOUR STORM DISTRIBUTION #3                                                
                              10- AND 100-YEAR STORM EVENTS                                               
                                                                                                          
                                                                                                          
                                                                                                          
                                                                                                          
 
   14 IO          OUTPUT CONTROL VARIABLES 
                        IPRNT           5  PRINT CONTROL 
                        IPLOT           0  PLOT CONTROL 
                        QSCAL          0.  HYDROGRAPH PLOT SCALE 
 
      IT          HYDROGRAPH TIME DATA 
                         NMIN           5  MINUTES IN COMPUTATION INTERVAL 
                        IDATE      1    0  STARTING DATE 
                        ITIME        0000  STARTING TIME 
                           NQ         300  NUMBER OF HYDROGRAPH ORDINATES 
                       NDDATE      2    0  ENDING DATE 
                       NDTIME        0055  ENDING TIME 
                       ICENT           19  CENTURY MARK 
 
                    COMPUTATION INTERVAL     .08 HOURS 
                         TOTAL TIME BASE   24.92 HOURS 
 
           ENGLISH UNITS 
                DRAINAGE AREA         SQUARE MILES 
                PRECIPITATION DEPTH   INCHES 
                LENGTH, ELEVATION     FEET 
                FLOW                  CUBIC FEET PER SECOND 
                STORAGE VOLUME        ACRE-FEET 
                SURFACE AREA          ACRES 
                TEMPERATURE           DEGREES FAHRENHEIT 
 
      JP          MULTI-PLAN OPTION 
                        NPLAN           1  NUMBER OF PLANS 
 
      JR          MULTI-RATIO OPTION 
                      RATIOS OF PRECIPITATION 
                      .57      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  RATIO 2 
                                                         .57     1.00 
 



 HYDROGRAPH AT 
+                   ON1E       .03     1   FLOW          13.      33. 
                                           TIME         3.67     3.67 
 
 HYDROGRAPH AT 
+                     FR       .00     1   FLOW           1.       2. 
                                           TIME         3.50     3.50 
 
 HYDROGRAPH AT 
+                   ON1D       .01     1   FLOW          11.      23. 
                                           TIME         3.58     3.58 
 
 HYDROGRAPH AT 
+                   ON2D       .01     1   FLOW           7.      15. 
                                           TIME         3.58     3.58 
 
 HYDROGRAPH AT 
+                   ON3D       .00     1   FLOW           4.       8. 
                                           TIME         3.50     3.50 
 
 
 
 *** NORMAL END OF HEC-1 *** 
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Project Description

Solve For Efficiency

Input Data

Discharge 23.00 ft³/s

Slope 0.00600 ft/ft

Gutter Width 1.50 ft

Gutter Cross Slope 0.08 ft/ft

Road Cross Slope 0.02 ft/ft

Roughness Coefficient 0.016

Local Depression 0.00 in

Local Depression Width 0.00 ft

Grate Width 1.50 ft

Grate Length 7.50 ft

Grate Type P-50 mm (P-1-7/8")

Clogging 50.00 %

Curb Opening Length 5.00 ft

Options

Calculation Option Use Both

Grate Flow Option Exclude None

Results

Efficiency 39.27 %

Intercepted Flow 9.03 ft³/s

Bypass Flow 13.97 ft³/s

Spread 25.50 ft

Depth 0.60 ft

Flow Area 6.57 ft²

Gutter Depression 0.09 ft

Total Depression 0.09 ft

Velocity 3.50 ft/s

Splash Over Velocity 11.14 ft/s

Frontal Flow Factor 1.00

Side Flow Factor 0.23

Grate Flow Ratio 0.17

Equivalent Cross Slope 0.03013 ft/ft

Active Grate Length 3.75 ft

Length Factor 0.03

Total Interception Length 47.16 ft

Worksheet for DI1 10' (100yr)
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Project Description

Solve For Efficiency

Input Data

Discharge 15.00 ft³/s

Slope 0.00930 ft/ft

Gutter Width 1.50 ft

Gutter Cross Slope 0.08 ft/ft

Road Cross Slope 0.02 ft/ft

Roughness Coefficient 0.016

Local Depression 0.00 in

Local Depression Width 0.00 ft

Grate Width 1.50 ft

Grate Length 7.50 ft

Grate Type P-50 mm (P-1-7/8")

Clogging 50.00 %

Curb Opening Length 5.00 ft

Options

Calculation Option Use Both

Grate Flow Option Exclude None

Results

Efficiency 41.99 %

Intercepted Flow 6.30 ft³/s

Bypass Flow 8.70 ft³/s

Spread 19.91 ft

Depth 0.49 ft

Flow Area 4.03 ft²

Gutter Depression 0.09 ft

Total Depression 0.09 ft

Velocity 3.72 ft/s

Splash Over Velocity 11.14 ft/s

Frontal Flow Factor 1.00

Side Flow Factor 0.21

Grate Flow Ratio 0.22

Equivalent Cross Slope 0.03314 ft/ft

Active Grate Length 3.75 ft

Length Factor 0.03

Total Interception Length 42.46 ft

Worksheet for DI2 10' (100yr)
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Project Description

Solve For Efficiency

Input Data

Discharge 31.00 ft³/s

Slope 0.00600 ft/ft

Gutter Width 1.50 ft

Gutter Cross Slope 0.08 ft/ft

Road Cross Slope 0.02 ft/ft

Roughness Coefficient 0.016

Local Depression 0.00 in

Local Depression Width 0.00 ft

Grate Width 1.50 ft

Grate Length 7.50 ft

Grate Type P-50 mm (P-1-7/8")

Clogging 50.00 %

Curb Opening Length 5.00 ft

Options

Calculation Option Use Both

Grate Flow Option Exclude None

Results

Efficiency 35.52 %

Intercepted Flow 11.01 ft³/s

Bypass Flow 19.99 ft³/s

Spread 28.57 ft

Depth 0.66 ft

Flow Area 8.23 ft²

Gutter Depression 0.09 ft

Total Depression 0.09 ft

Velocity 3.77 ft/s

Splash Over Velocity 11.14 ft/s

Frontal Flow Factor 1.00

Side Flow Factor 0.20

Grate Flow Ratio 0.15

Equivalent Cross Slope 0.02900 ft/ft

Active Grate Length 3.75 ft

Length Factor 0.02

Total Interception Length 54.71 ft

Worksheet for DI3 10' (100yr)
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00600 ft/ft

Discharge 23.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00 1.00

0+00 0.50

0+01 0.50

0+01 0.00

0+02 0.13

0+02 0.17

0+26 0.56

0+26 1.00

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00, 1.00) (0+26, 1.00) 0.016

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.64 ft

Elevation Range 0.00 to 1.00 ft

Flow Area 7.48 ft²

Wetted Perimeter 26.76 ft

Hydraulic Radius 0.28 ft

Worksheet for Section A
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Results

Top Width 26.00 ft

Normal Depth 0.64 ft

Critical Depth 0.64 ft

Critical Slope 0.00586 ft/ft

Velocity 3.07 ft/s

Velocity Head 0.15 ft

Specific Energy 0.78 ft

Froude Number 1.01

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 0.64 ft

Critical Depth 0.64 ft

Channel Slope 0.00600 ft/ft

Critical Slope 0.00586 ft/ft

Worksheet for Section A
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00600 ft/ft

Normal Depth 0.64 ft

Discharge 23.00 ft³/s

Cross Section Image

Cross Section for Section A
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.016

Channel Slope 0.00600 ft/ft

Left Side Slope 15.00 ft/ft (H:V)

Right Side Slope 15.00 ft/ft (H:V)

Discharge 13.00 ft³/s

Results

Normal Depth 0.54 ft

Flow Area 4.34 ft²

Wetted Perimeter 16.18 ft

Hydraulic Radius 0.27 ft

Top Width 16.14 ft

Critical Depth 0.54 ft

Critical Slope 0.00578 ft/ft

Velocity 2.99 ft/s

Velocity Head 0.14 ft

Specific Energy 0.68 ft

Froude Number 1.02

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 0.54 ft

Critical Depth 0.54 ft

Channel Slope 0.00600 ft/ft

Critical Slope 0.00578 ft/ft

Worksheet for Section B
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.016

Channel Slope 0.00600 ft/ft

Normal Depth 0.54 ft

Left Side Slope 15.00 ft/ft (H:V)

Right Side Slope 15.00 ft/ft (H:V)

Discharge 13.00 ft³/s

Cross Section Image

Cross Section for Section B
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.016

Channel Slope 0.01000 ft/ft

Left Side Slope 50.00 ft/ft (H:V)

Right Side Slope 50.00 ft/ft (H:V)

Discharge 15.00 ft³/s

Results

Normal Depth 0.33 ft

Flow Area 5.39 ft²

Wetted Perimeter 32.83 ft

Hydraulic Radius 0.16 ft

Top Width 32.82 ft

Critical Depth 0.35 ft

Critical Slope 0.00664 ft/ft

Velocity 2.79 ft/s

Velocity Head 0.12 ft

Specific Energy 0.45 ft

Froude Number 1.21

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 0.33 ft

Critical Depth 0.35 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00664 ft/ft

Worksheet for Section C
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.016

Channel Slope 0.01000 ft/ft

Normal Depth 0.33 ft

Left Side Slope 50.00 ft/ft (H:V)

Right Side Slope 50.00 ft/ft (H:V)

Discharge 15.00 ft³/s

Cross Section Image

Cross Section for Section C
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.016

Channel Slope 0.00600 ft/ft

Left Side Slope 25.00 ft/ft (H:V)

Right Side Slope 25.00 ft/ft (H:V)

Discharge 8.00 ft³/s

Results

Normal Depth 0.37 ft

Flow Area 3.43 ft²

Wetted Perimeter 18.52 ft

Hydraulic Radius 0.18 ft

Top Width 18.51 ft

Critical Depth 0.36 ft

Critical Slope 0.00659 ft/ft

Velocity 2.34 ft/s

Velocity Head 0.08 ft

Specific Energy 0.45 ft

Froude Number 0.96

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.37 ft

Critical Depth 0.36 ft

Channel Slope 0.00600 ft/ft

Critical Slope 0.00659 ft/ft

Worksheet for Section D
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.016

Channel Slope 0.00600 ft/ft

Normal Depth 0.37 ft

Left Side Slope 25.00 ft/ft (H:V)

Right Side Slope 25.00 ft/ft (H:V)

Discharge 8.00 ft³/s

Cross Section Image

Cross Section for Section D
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00420 ft/ft

Discharge 8.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+53 23.28

0+53 23.78

0+65 23.35

0+65 22.85

1+13 22.30

1+13 22.26

1+15 22.13

1+15 22.63

1+25 22.73

1+30 22.83

1+30 23.00

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+53, 23.28) (1+30, 23.00) 0.016

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.47 ft

Elevation Range 22.13 to 23.78 ft

Worksheet for Section 1 Decatur Half Street 10yr
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Results

Flow Area 4.51 ft²

Wetted Perimeter 28.11 ft

Hydraulic Radius 0.16 ft

Top Width 27.59 ft

Normal Depth 0.47 ft

Critical Depth 0.44 ft

Critical Slope 0.00724 ft/ft

Velocity 1.78 ft/s

Velocity Head 0.05 ft

Specific Energy 0.52 ft

Froude Number 0.77

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.47 ft

Critical Depth 0.44 ft

Channel Slope 0.00420 ft/ft

Critical Slope 0.00724 ft/ft

Worksheet for Section 1 Decatur Half Street 10yr
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00420 ft/ft

Normal Depth 0.47 ft

Discharge 8.00 ft³/s

Cross Section Image

Cross Section for Section 1 Decatur Half Street 10yr
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00420 ft/ft

Discharge 15.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+53 23.28

0+53 23.78

0+65 23.35

0+65 22.85

1+13 22.30

1+13 22.26

1+15 22.13

1+15 22.63

1+25 22.73

1+30 22.83

1+30 23.00

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+53, 23.28) (1+30, 23.00) 0.016

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.57 ft

Elevation Range 22.13 to 23.78 ft

Worksheet for Section 1 Decatur Half Street 100yr
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Results

Flow Area 7.82 ft²

Wetted Perimeter 43.52 ft

Hydraulic Radius 0.18 ft

Top Width 42.98 ft

Normal Depth 0.57 ft

Critical Depth 0.53 ft

Critical Slope 0.00678 ft/ft

Velocity 1.92 ft/s

Velocity Head 0.06 ft

Specific Energy 0.62 ft

Froude Number 0.79

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.57 ft

Critical Depth 0.53 ft

Channel Slope 0.00420 ft/ft

Critical Slope 0.00678 ft/ft

Worksheet for Section 1 Decatur Half Street 100yr
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00420 ft/ft

Normal Depth 0.57 ft

Discharge 15.00 ft³/s

Cross Section Image

Cross Section for Section 1 Decatur Half Street 100yr
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00530 ft/ft

Discharge 1.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00 18.50

0+00 18.31

0+08 18.21

0+14 18.11

0+15 18.11

0+15 17.61

0+16 17.74

0+16 17.78

0+43 18.58

0+43 19.08

0+55 19.17

0+55 18.67

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00, 18.50) (0+55, 18.67) 0.016

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.31 ft

Worksheet for Section 2  Farm Half St 10yr
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Results

Elevation Range 17.61 to 19.17 ft

Flow Area 0.67 ft²

Wetted Perimeter 6.41 ft

Hydraulic Radius 0.10 ft

Top Width 6.06 ft

Normal Depth 0.31 ft

Critical Depth 0.28 ft

Critical Slope 0.00863 ft/ft

Velocity 1.50 ft/s

Velocity Head 0.03 ft

Specific Energy 0.34 ft

Froude Number 0.80

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.31 ft

Critical Depth 0.28 ft

Channel Slope 0.00530 ft/ft

Critical Slope 0.00863 ft/ft

Worksheet for Section 2  Farm Half St 10yr
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00530 ft/ft

Normal Depth 0.31 ft

Discharge 1.00 ft³/s

Cross Section Image

Cross Section for Section 2  Farm Half St 10yr

3/26/2020 12:33:57 PM

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

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



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00530 ft/ft

Discharge 22.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00 18.50

0+00 18.31

0+08 18.21

0+14 18.11

0+15 18.11

0+15 17.61

0+16 17.74

0+16 17.78

0+43 18.58

0+43 19.08

0+55 19.17

0+55 18.67

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00, 18.50) (0+55, 18.67) 0.016

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.74 ft

Worksheet for Section 2  Farm Half St 100yr
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Results

Elevation Range 17.61 to 19.17 ft

Flow Area 8.49 ft²

Wetted Perimeter 35.85 ft

Hydraulic Radius 0.24 ft

Top Width 35.25 ft

Normal Depth 0.74 ft

Critical Depth 0.73 ft

Critical Slope 0.00621 ft/ft

Velocity 2.59 ft/s

Velocity Head 0.10 ft

Specific Energy 0.84 ft

Froude Number 0.93

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.74 ft

Critical Depth 0.73 ft

Channel Slope 0.00530 ft/ft

Critical Slope 0.00621 ft/ft

Worksheet for Section 2  Farm Half St 100yr
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00530 ft/ft

Normal Depth 0.74 ft

Discharge 22.00 ft³/s

Cross Section Image

Cross Section for Section 2  Farm Half St 100yr
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WSPG STA
STATION/DESCRIPTION 

ON PLANS
FACILITY 

DIMENSION Q100 cfs
INLET/JUNCTION 

cfs
FG/GRATE/RIM         

ft
HGL                           

ft 
FG - HGL              

ft NOTES

1000.00 16+12.46 (SDMH#5) 60" MH 26 NA 2318.42 2313 NA OUTFAL-MH
1110.00-1115.00 14+97.35 (SDMH#4) 60" MH 26 NA 2319.30 2313.32 5.98 MANHOLE
1140.00-1150.00 DI3 10' DI 15 11 2319.03 2314.32 4.71 DROP INLET
1274.50-1278.50 SDMH#3 48" MH 6 9 2320.94 2315.34 5.60 MANHOLE

1344.20 DI2 10' DI 0 6 2321.29 2315.56 5.73 HEADWORKS-DI

WSPG STA
STATION/DESCRIPTION 

ON PLANS
FACILITY 

DIMENSION Q100 cfs
INLET/JUNCTION 

cfs
FG/GRATE/RIM         

ft
HGL                           

ft 
FG - HGL              

ft NOTES

1000.00 SDMH#3 60" MH 6 9 2320.94 2315.34 NA OUTFALL-MH*
1231.00-1235.00 SDMH#2 48" MH 6 NA 2322.68 2317.15 5.53 MANHOLE
1271.00-1275.00 SDMH#1 48" MH 6 NA 2323.20 2317.52 5.68 DROP INLET

1312.00 DI1 10' DI 0 6 2322.76 2317.91 4.85 HEADWORKS-DI

WSPG STATION EQUIVALENT SUMMARY  & OUTPUT RESULTS  LAT1                                                                                                                                                                                                                                                           
VALLEY VISTA 1.3                                                                                                                                                                                                                                                      

WSPG STATION EQUIVALENT SUMMARY  & OUTPUT RESULTS  LAT2                                                                                                                                                                                                                                                           
VALLEY VISTA 1.3                                                                                                                                                                                                                                                      

*HGL REFERENCED FROM SDMH#3 LAT1



T1 Valley Vista 1.3 LAT1                                              0                     
T2       1         2         3         4         5         6         7         8         9 
T3 456789012345678901234567890123456789012345678901234567890123456789012345678901234567890 
SO   1000.0002310.400  1                          2313.000                                           
R    1110.0002310.980  1      .013                                  .000  00.000 0                                
R    1115.0002311.180  1      .013                                  .000  45.000 1 
R    1140.0002311.290  1      .013                                  .000  00.000 0 
WE   1140.0002311.290  4      .22 
JX   1150.0002311.790  4  1   .013   11.000         2311.59         90.0       00.000 
WX   1150.0002311.790  2 
R    1274.5002312.460  2      .013                                  .000  00.000 1 
WE   1274.5002312.460  5      .22 
JX   1278.5002312.960  5  2   .013    9.000         2312.76         90.0       00.000                                 
.000  00.000 
WX   1278.5002312.960  3 
R    1344.2002313.300  3      .013                                  .000  00.000 0                                
SH   1344.2002313.300  3                          2313.300                                      
CD   1  4   0    .000   2.500     .000  .000  .000   .00                                             
CD   2  4   0    .000   2.000     .000  .000  .000   .00                                             
CD   3  4   0    .000   1.500     .000  .000  .000   .00 
CD   4  3   0    .000   8.000    3.000  .000  .000   .00          
CD   5  4   0    .000   4.000    0.000  .000  .000   .00 
CD   6  3   0    .000   4.000    8.000  .000  .000   .00  
CD   8  3   0    .000   5.000    3.000  .000  .000   .00   
Q             6.000   .0 



 FILE: VV13LAT1.WSW                          W S P G W - CIVILDESIGN Version 14.08                                         PAGE    1 
                                Program Package Serial Number: 7204                                      
                                                    WATER SURFACE PROFILE LISTING                    Date: 3-26-2020  Time: 8:43:20 
                          Valley Vista 1.3 LAT1                                              0       
                                  1         2         3         4         5         6         7      
                              4567890123456789012345678901234567890123456789012345678901234567890123 
 ************************************************************************************************************************** ******** 
          | 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  2310.400    2.600  2313.000     26.00    5.30     .44  2313.44     .00    1.74      .00    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    79.735    .0053                                         .0040      .32     2.60     .00    1.81    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1079.735  2310.820    2.500  2313.320     26.00    5.30     .44  2313.76     .00    1.74      .00    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    30.265    .0053                                         .0038      .11     2.50     .00    1.81    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1110.000  2310.980    2.450  2313.430     26.00    5.32     .44  2313.87     .00    1.74      .70    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     4.197    .0400                                         .0036      .01     2.45     .36     .97    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1114.197  2311.148    2.253  2313.401     26.00    5.58     .48  2313.88     .00    1.74     1.49    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
      .803    .0400                                         .0036      .00     2.25     .56     .97    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1115.000  2311.180    2.210  2313.390     26.00    5.66     .50  2313.89     .00    1.74     1.60    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    25.000    .0044                                         .0036      .09     2.21     .59    1.96    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1140.000  2311.290    2.180  2313.469     26.00    5.73     .51  2313.98     .00    1.74     1.67    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
  WALL  ENTRANCE                                                                                                             
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1140.000  2311.290    2.843  2314.133     26.00    3.05     .14  2314.28     .00    1.33     3.00    8.000    3.000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
 JUNCT STR   .0500                                          .0005      .01    2.84     .32             .013       .00   .00  BOX     
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1150.000  2311.790    2.539  2314.329     15.00    1.97     .06  2314.39     .00     .92     3.00    8.000    3.000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
  WALL  EXIT                                                                                                                 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1150.000  2311.790    2.539  2314.329     15.00    4.77     .35  2314.68     .00    1.40      .00    2.000     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
   124.500    .0054                                         .0044      .55     2.54     .00    1.49    .013       .00   .00  PIPE    



 FILE: VV13LAT1.WSW                          W S P G W - CIVILDESIGN Version 14.08                                         PAGE    2 
                                Program Package Serial Number: 7204                                      
                                                    WATER SURFACE PROFILE LISTING                    Date: 3-26-2020  Time: 8:43:20 
                          Valley Vista 1.3 LAT1                                              0       
                                  1         2         3         4         5         6         7      
                              4567890123456789012345678901234567890123456789012345678901234567890123 
 ************************************************************************************************************************** ******** 
          | 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 
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1274.500  2312.460    2.434  2314.894     15.00    4.77     .35  2315.25     .00    1.40      .00    2.000     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
  WALL  ENTRANCE                                                                                                             
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1274.500  2312.460    2.818  2315.278     15.00    1.59     .04  2315.32     .00    1.13     3.65    4.000     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
 JUNCT STR   .1250                                          .0001      .00    2.82     .17             .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1278.500  2312.960    2.387  2315.347      6.00     .77     .01  2315.36     .00     .71     3.92    4.000     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
  WALL  EXIT                                                                                                                 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1278.500  2312.960    2.387  2315.347      6.00    3.40     .18  2315.53     .00     .95      .00    1.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    65.700    .0052                                         .0033      .21     2.39     .00    1.01    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1344.200  2313.300    2.261  2315.562      6.00    3.40     .18  2315.74     .00     .95      .00    1.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       



T1 Valley Vista 1.3 LAT2                                              0                     
T2       1         2         3         4         5         6         7         8         9 
T3 456789012345678901234567890123456789012345678901234567890123456789012345678901234567890 
SO   1000.0002312.930  3                          2315.340                                           
R    1231.0002314.110  3      .013                                  .000  00.000 
R    1235.0002314.310  3      .013                                  .000  45.000 1                                
R    1271.0002314.510  3      .013                                  .000  00.000 0 
R    1275.0002314.710  3      .013                                  .000  45.000 1 
R    1312.0002314.900  3      .013                                  .000  90.000 0                                
SH   1312.0002314.900  3                          2314.90                                      
CD   1  4   0    .000   2.500     .000  .000  .000   .00                                             
CD   2  4   0    .000   2.000     .000  .000  .000   .00                                             
CD   3  4   0    .000   1.500     .000  .000  .000   .00 
CD   4  4   0    .000   5.000     .000  .000  .000   .00          
CD   5  4   0    .000   4.500    0.000  .000  .000   .00 
CD   6  3   0    .000   4.000    8.000  .000  .000   .00  
CD   8  3   0    .000   5.000    3.000  .000  .000   .00   
Q             9.000   .0 



 FILE: VV13LAT2.WSW                          W S P G W - CIVILDESIGN Version 14.08                                         PAGE    1 
                                Program Package Serial Number: 7204                                      
                                                    WATER SURFACE PROFILE LISTING                    Date: 3-26-2020  Time: 8:44:44 
                          Valley Vista 1.3 LAT2                                              0       
                                  1         2         3         4         5         6         7      
                              4567890123456789012345678901234567890123456789012345678901234567890123 
 ************************************************************************************************************************** ******** 
          | 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  2312.930    2.410  2315.340      9.00    5.09     .40  2315.74     .00    1.16      .00    1.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
   231.000    .0051                                         .0073     1.70     2.41     .00    1.50    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1231.000  2314.110    2.926  2317.036      9.00    5.09     .40  2317.44     .00    1.16      .00    1.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     4.000    .0500                                         .0073      .03     2.93     .00     .64    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1235.000  2314.310    2.835  2317.145      9.00    5.09     .40  2317.55     .00    1.16      .00    1.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    36.000    .0056                                         .0073      .26     2.84     .00    1.50    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1271.000  2314.510    2.900  2317.409      9.00    5.09     .40  2317.81     .00    1.16      .00    1.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     4.000    .0500                                         .0073      .03     2.90     .00     .64    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1275.000  2314.710    2.809  2317.519      9.00    5.09     .40  2317.92     .00    1.16      .00    1.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    37.000    .0051                                         .0073      .27     2.81     .00    1.50    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1312.000  2314.900    3.010  2317.910      9.00    5.09     .40  2318.31     .00    1.16      .00    1.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
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V

I
R

A

G

E

       P

A

R

K

 
 
 
 
 
 
 
D

R

MOMENTUM2
Rectangle

MOMENTUM2
Text Box
SUBJECT SITE

MOMENTUM2
Rectangle



R

D
 
 
 
 
 
 
 

K

R

A

P

 
 
 
 
 
 
 

E

G

A

R
I

V

PROPOSED FACILITY TO BE

DESIGNED AND

CONSTRUCTED WITH

VILLAGES AT TULE SPRINGS.

REFER TO THE MASTER

DRAINAGE STUDY FOR

VILLAGES AT TULE SPRINGS

FOR STORM DRAIN FACILITY

DESCRIPTION AND

CONCEPTUAL FACILITY SIZING.

MOMENTUM2
Rectangle

MOMENTUM2
Line



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
 
 
 
 
 

NLV AREA 5 TDS  









MOMENTUM2
Rectangle
scottnleah@aol.com

MOMENTUM2
Text Box
SUBJECT SITE

MOMENTUM2
Line
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August 31, 2020 
 
Mark Escobedo, P. E. 
Associate Engineer 
Development and Flood Control Division 
2250 North Las Vegas Boulevard Suite 200 
City of North Las Vegas, NV  89030-6307 
 
 
Subject:  Valley Vista 1.3 
 CNLV #165-2020 
 
Mr. Escobedo: 
 
Triton Engineering has received the review comments dated May 18, 2020 from City of North Las Vegas for 
the above-referenced study. Below is a response to each of the comments: 
 
1. Concurrence must be obtained by the Clark County Regional Flood Control District due to the 

proposed improvements proximity to Regional Flood Control Facilities (LVDE 0027). 

Noted. We will submit to CCRFCD for concurrent approval. 

2. The site is adjacent to the City of Las Vegas (CLV). Please note that a copy of this study and any 
addenda must be submitted to CLV for their review and concurrence. 

Noted. We will submit to the CLV for concurrent approval. 

3. The Technical Drainage Study is predicated on full construction of the offsite street improvements 
and all associated drainage facilities for the following roadways: 

a. Grand Teton Drive, 
b. Decatur Boulevard, 
c. Farm Road, 
d. Aviary Way, and 
e. Virage Park Drive. 
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Please note that no onsite development will be allowed until all required interim or the 
permanent infrastructure facilities are constructed to intercept all offsite flows and protect 
the proposed onsite improvements. 
 
Noted. 
 

4. The Technical Drainage Study is predicated on the construction of the CCRFCD facilities in Grand 
Teton Road and the Park Highlands West Detention Basin associated with the Park Highland West 
Amendment to the Las Vegas Valley Flood Control Master Plan Update (Figure F-14). Please note that 
no certificates of occupancy will be issued until the required permanent regional flood control and 
infrastructure facilities are constructed to intercept all offsite flows and protect the proposed onsite 
improvements. 

Noted. 

5. The Drainage Study Checklist was updated and revised in December of 2018. The TDS included a 
previous version. In the future, please ensure that the most current version of the checklist has been 
included. The most recent version of the checklist is available on the CNLV website. 

An update checklist is attached. 

6. When referencing other drainage studies, all pertinent information such as approval letters must be 
included. The reference material for the Infrastructure Study (IS) included only the first review 
comment letter. 

Noted. This was an error. Attached is the approval letter for the Infrastructure Study. 

7. Please note, prior to approving the Improvement Drawings for Valley Vista 1.3, Residential 
Development, all pertinent previously approved Improvement Plans in CNLV files in this master 
plan shall be revised to reflect the changes associated with this project. 
 
Noted. 
 

8. The Drop Inlet grate lengths, curb opening lengths, depth of gutter depression (4-inches) and slopes 
for DII (10), D12 (10) and D13 (17.5) do not match the analysis. Please review and revise all hydraulic 
analyses accordingly. 

a. DII — Curb opening length in the analysis is only 5 feet instead of 10 feet. The local 
depression for Type CM DI's is 4-inches. The analysis utilized 0-inches. Please review and 
revise accordingly. 
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b. D12 — Curb opening length in the analysis is only 5 feet instead of 10 feet. The local 
depression for Type CM DI's is 4-inches. The analysis utilized 0-inches. Please review and 
revise accordingly. 

c. D13 — The continuous grade slope is 0.6% in the analysis instead of 1.26%. The gate length 
in the analysis is only 7.5 feet instead of 15 feet. The curb opening length in the analysis is 
only 5 feet instead of 17.5 feet. The local depression for Type CM DI's is 4-inches. The 
analysis utilized O-inches. Please review and revise accordingly. 

Please note the The Bently Flowmaster definition of local depression is the distance between the 
gutter flowline just upstream of the inlet and the grate flowline of the drop inlet. The total depression 
of a Type CM2 curb inlet is explained below: 

• GUTTER DEPRESSION: Per the flowmaster definition, the gutter depression is measured from the 
street slope to the depression of the gutter. The flowmaster program accounts for this with the input 
of the gutter slope - which is approximately 8.7%.  Therefore, the flowmaster gutter depression is 1.2 
inches or 0.10 feet (1.5 x 0.087 – 1.5 x .02).  
 

• LOCAL DEPRESSION: Per the flowmaster definition, the local depression is measured from the gutter 
depression to the grate depression of the inlet. Referencing DWG 412.1 (Type CM), the width of the 
grate structure is 2.08 feet and the depth is 0.5 feet - which is an approximate grate slope of 24%. 
Therefore, the flowmaster local depression is approximately 2.75 inches or 0.22 feet (1.5’ x 0.24) – 
(1.5’ x 0.087). 
 

• TOTAL DEPRESSION: Per the flowmaster definition, the total depression is the gutter depression plus 
the local depression which is approximately 4 inches (1.2”+2.75”) or 0.33 feet. 

To summarize, the revised flowmaster output of DI1, DI2, & DI3 currently shows a total depression 
of 4 inches - which is consistent with the findings of this reviewer. However, this resulted in a 
negligible difference in runoff interception and did not alter the results from the original submittal. 
Revised calculations are attached. 

The flowmaster program does not compute 50% clogging for the curb opening - which is why half of 
the curb opening length for each inlet was used. Also, per the standard drawing of a CM inlet, 2.5 
feet of the inlet is curb opening only which is why the grate length is 2.5 feet less than the total 
length. Please note these measures produce more conservative results. 

The slope approaching DI3 was changed to 1.26% which resulted in a runoff interception of 10 cfs as 
opposed to 11 cfs from the original submittal. Attached are revised calculations along with an 
updated Figure 4 showing the results. 

 



 Addendum #1 Valley Vista 1.3 
Triton Engineering 

 

 4 

9. The Master Drainage Study Update No. 2 for Park Highlands West includes the HGL (2311.48) at the 
manhole at Station 16+12.45 on Exhibit P. The value (2313) used in the TDS was referenced from 
the plan and profile for the North Las Vegas 600 Acres Area 7 Improvement Plans. Provide a 
discussion regarding the two values and the use of 2313 as the basis for the starting HGL. 

This has been corrected using the more current HGL’s from the MDS Update 2. Attached are revised 
WSPG models and an updated results spreadsheet. 

10. The Engineer must provide inlet control nomograph calculations for all proposed drop inlets to 
ensure that the storm sewer will have capacity to convey the 100-year peak flow. 

These are attached as requested. 

11. For the street capacity analysis for Decatur Boulevard there appears to be two much pavement in 
the cross section for a half street right-of-way of 55-feet with half of a 24-feet wide median. The 
cross-section has 48-feet of pavement instead of 36-feet. The cross slope appears to be 1.15% instead 
of 2%. Ensure that the street capacity calculations reflect the correct cross section. Please review and 
revise accordingly  

The original submittal used actual existing grade elevations & stations from the approved plans to 
create Section 1 in Decatur Boulevard. This has been revised as requested to model the street with 
the appropriate median location and applying a 2% cross slope on both sides of the street. The 
calculations are attached, and Figure 4 has been updated.  

12. For the street capacity analysis for Farm Road, the pavement cross slope is 2.96% instead of 2%. 
Ensure that the street capacity calculations reflect the correct cross section. Please review and revise 
accordingly. 

The original submittal used actual existing grade elevations & stations from the approved plans to 
create Section 2 in Farm Road. This has been revised as requested to model the street with the 
appropriate median location and applying a 2% cross slope on both sides of the street. The 
calculations are attached, and Figure 4 has been updated.  

13. For streets with right-of-way of 80-feet or greater, the dry lane determination calculations must be 
shown on the street capacity calculations. Please provide the dry lane calculations for Decatur 
Boulevard and Farm Road. 

A separate spreadsheet showing the 10-year dry lane capacity results was added to Figure 4. Please 
note a calculation for Section 1 on Decatur Boulevard to estimate the 10-year dry lane capacity is 
included with this addendum (showing 19 feet of dry lane on the east half of Decatur Boulevard). 
The 10-year dry lane capacity for Section 2 in Farm Road was referenced from the IS. 
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14. The Approvals Block on the Cover Sheet needs to have the signature for the Traffic Engineer changed 
to reflect: Timothy Reesman, P.E., PTOE, Acting City Traffic Engineer. 

We will comply as requested. 

15. In general, on all grading plan sheets, provide proposed contours or spot elevations in sufficient 
detail to exhibit intended drainage patterns. Provide detail(s) that indicate typical lot drainage, i.e., 
slope from the rear to swale, slope from building to swale, slope from building to side, rear swale, 
side swale, slope from building to sidewalk, finish grade at foundation, finish building pad, and/or 
side swale to rear drainage facilities, etc. 

Spot elevation and slopes for drainage swales have been provided to indicate drainage patterns and 
route to drainage facilities. 

16. In general, on all grading plan sheets where retaining walls are indicated, provide top of retaining 
wall elevations, top of footing elevations and finish grade elevations on both sides of the proposed 
wall. 

Retaining wall top of footing and top of retaining wall elevations have been provided. 

17. On Sheet 4, between Building 2-B and Building 2-E, there is a proposed 3-feet wide U-Channel that 
drains to a 4-inch PVC pipe. Upstream of that the U-Channel crosses a sidewalk in a sidewalk drain 
per CCAUSD No. 236. Please provide the same sidewalk drain for the discharge point into the parking 
drive aisle in lieu of the 4-inch PVC drain pipe. 

The 4” PVC drainpipes have been replaced with sidewalk drains for discharge into the parking drive 
aisle. 

18. On Sheet 5, between Building 2-D and Building 2-F, there is a proposed 3-feet wide U-Channel that 
drains to a 4-inch PVC pipe. Upstream of that the U-Channel crosses a sidewalk in a sidewalk drain 
per CCAUSD No. 236. Please provide the same sidewalk drain for the discharge point into the parking 
drive aisle in lieu of the 4-inch PVC drain pipe. 

The 4” PVC drainpipes have been replaced with sidewalk drains for discharge into the parking drive 
aisle. 

19. On Sheet 5, Building 3-A and Building 3-B have the finish floor elevation cutoff so that only 23 is 
shown. Please review and revise accordingly. 

The garage finished floor elevations for the loft buildings have been corrected. 
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20. On Sheet 6 and Sheet 8, what project is constructing the proposed west entry driveway approach on 
Decatur Boulevard? All pertinent previously approved improvement plans will need to be revised to 
reflect the changes associated with this project, prior to approval of the plans for this project. 

The Area 7 plans along Decatur Boulevard will be revised to reflect the changes associated with the 
west entry driveway for this project. 

21. On Sheet 6 and Sheet 8, Section F/12 through the west entry of Decatur Boulevard, the cross slope in 
the AC Pavement is only 0.6% which is less than desirable. The egress side of the entry (north side) 
is draining to A-type curb. On the ingress side of the entry (south side), the entryway drains to L-
type curb. Please review and revise accordingly. 

The cross slope and curb type at the west entry of Decatur Boulevard have been revised. 

22. On Sheet 6, Building 3-F has the number of units listed as XX and the finish floor elevation is cutoff 
so that only 23 is showing. Please review and revise accordingly. 

The building number and garage finished floor elevation for the 2-unit loft building has been revised. 

23. On Sheet 7, Building I-B, Building 3-B, Building 3-0, and Building 3-D have the finish floor elevation 
cutoff so that only 23 is shown. Please review and revise accordingly. 

This has been corrected. 

24. On Sheet 8, between Building 5-C and Building 5-D, there is a high point finish grade elevation 
(26.34) called out on the sidewalk that is lower that the finish grade elevation upstream (26.44). 

This has been corrected. 

25.  On Sheet 9, Building 3-E has the finish floor elevation cutoff so that only 23 is shown. Please 
review and revise accordingly. 

 
 This has been corrected. 
 
26. On Sheet 10, Sheet 1 1, and Sheet's 14 through 16, the storm drain is called out as public. Is the 

proposed storm drain public or private? A Public Drainage Easement must be provided over public 
storm drain. Please review and revise accordingly. 

The storm drain has been revised from public to private. 

27. On Sheet 10, between Building 5-J and Building 6-G, there appears to be a low spot elevation (24.45) 
in the sidewalk. The upstream elevation is 25.53 and the downstream elevation is 25.22. Please 
review and revise accordingly. 
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The sidewalk elevation has been corrected. 

28. On Sheet 11, what project is constructing the proposed south entry driveway approach on Farm 
Road? All pertinent previously approved improvement plans will need to be revised to reflect the 
changes associated with this project, prior to approval of the plans for this project. 

The Area 7 plan along Farm Road will be revised to reflect the changes associated with the south 
entry driveway for this project. 

29. On Sheet 11, D12 and D13 are drawn with the extended curb face opening (sweeper) on the 
downstream side. Please review and revise accordingly. 

The extended curb face opening for DI2 and DI3 has been corrected. 

30. On Sheet 12 and Sheet 13, Grading Details, where the term varies is utilized, provide a minimum 
and maximum value. Please review and revise accordingly. 

Minimum and maximum values have been added to the details. 

31. On Sheet 12, Section E, the retaining wall is listed with a maximum height of 8-feet. The maximum 
height of retaining walls in the City of North Las Vegas is 6-feet. Please review and revise accordingly. 

The retaining wall heights have been revised to below 6 feet. 

32. On Sheet 12, Section F, the south side of the west entry has L-type curb where the north side is A-
type. It would appear that the north side should have L-type to catch the flow draining to the curb. 
Please review and revise accordingly. 

The curb on the north side of the west entry has been revised to L-type. 

33. On Sheet 14 and Sheet 15, Storm Drain Profiles, the storm drain system is labeled as public. Public 
storm drain is required to be in public right-of-way or in an easement. The information provided in 
the profile shall include the class of pipe, discharge (Q-100) and the hydraulic grade line. Please 
review and revise accordingly. 

The storm drain system has been relabeled as private. The profile has been revised to include the 
class of pipe, discharge quantity and the hydraulic grade line. 

34. On Sheet 14 and Sheet 15, Storm Drain Profiles, the L-type curb and the 3-feet wide cross gutter are 
turned off in the plan view. Please review and revise accordingly. 

This has been corrected. 
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Background    
The City of North Las Vegas strives to provide the development community with adequate 
information to ensure the successful completion of any project in the City.  To aid in the 
submittal of a complete, thorough drainage study, the following checklist has been compiled to 
assist the design engineer.   This checklist focuses on requirements specific to the City of North 
Las Vegas.  When preparing a drainage study, the engineer will still be required to adhere to all 
local criterion and guidelines as set forth in the Clark County Regional Flood Control District 
(CCRFCD) Hydrologic Criteria and Drainage Design Manual (HCDDM) and the Uniform 

Standard Drawings for Public Works= Construction Off-site Improvements for Clark County 
Area, Nevada.  In order to have a complete drainage study for submittal to the City, this 
checklist must be completed, signed, and stamped by the engineer in responsible charge 
for the completion of the drainage.  Incomplete submittals will not be accepted at the front 
counter. 
 
Checklist   
Provide N/A to an item that is not applicable for the subject site. 

 
I.  General Requirement 
 
Yes 

 
No 

 
 

 
 

 
 

 
Ensure that the new Standard Form 1 and 2 are utilized for all incoming drainage study 
submittals.  The form can be acquired from the CCRFCD’s website at 
http://www.ccrfcd.org/engineering.htm. 

 
 

 
 

 
Ensure that the new 2008 CCRFCD=s Master Plan Update (MPU) is utilized for all 
incoming drainage study submittals.  Both the Flood Control Facilities and Facility 
Inventory Maps must be included with the drainage study.  

 
 

 
 

 
A copy of the approved zoning/planning conditions associated with this site must be 
included with the initial submittal to verify compliance with conditions.  

 
 

 
 

 
If offsite grading is anticipated, a notarized permission letter to construct from the 
property owner is required prior to the approval of this technical drainage study. 

 
 

 
 

 
If the site is proposing to increase or concentrate storm flow and/or nuisance flows onto 
the adjacent property.  A notarized permission letter to accept from the property owner 
is required prior to the approval of this technical drainage study. 

 
 

 
 

 
The City of North Las Vegas (CNLV) does not allow valley gutters to be constructed 
across streets with right-of-way widths of 80 feet or greater. 

 
 

 
 

 
Provide map pockets in the back of the drainage study in order to keep the improvement 
plans with the study. 

 
 

 
 

 
Include a CD-ROM that contains a pdf of the entire study, including improvement plans.  

 
 

 
 

 
When submitting flow split analysis for a site, staff suggests using the Pima County flow 
split calculations.  Make sure to provide all supporting documents. 
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The project proposes to construct facilities and/or discharge flows within Nevada 
Department of Transportation (NDOT) right of way.  The engineer must contact NDOT 
for an encroachment permit for the proposed project and it must be received prior to 
approval of the improvement plans.  NOTE: NDOT does not allow for development to 
increase the 100-year flow rate into their ROW - onsite detention may be required.   

 
 

 
 

 
Where right-of-way does not exist, a roadway or drainage easement must be obtained 
from the adjacent property owner(s) prior to improvement plans approval. Roadway and 
drainage easement dedication documentation must be processed through the CNLV 
Real Property Services Division.  For more information, please contact Lorena 
Candelario at 633-2396.  

 
 

 
 

 
This report serves as a master drainage study for the site.  A separate technical 
drainage study will be required by the City of North Las Vegas upon development of 
areas shown on the conceptual site plan.  Each technical drainage study should 
provide more detailed design information, including final grading plans with 
corresponding drainage facility details, hydraulic design calculations, etc.  

 
 

 
 

 
Ensure that the longitudinal slope used to calculate the 100-year flow depth for a given 
street matches with the slope indicated on the grading plans.  

 
 

 
 

 
The City of North Las Vegas (CNLV) is a member of the Community Rating System, 
which requires Base Flood Elevations (BFE’s) to be indicated for any structures located 
within a Special Flood Hazard Area (SFHA) Zone A, AO, AE, etc.  Please indicate the 
extent of the effective regulatory SFHA on the grading plan and show the BFE’s of the 
affected lots. 

 
 

 
 

 
If a site is adjacent to a future Clark County Regional Flood Control Facility, the 
developer is required to construct drop inlets at the site’s discharge point along the 
alignment, which will collect 100% of the site’s 100-year discharge. 

 
 

 
 

 
If the proposed development is required to construct flood control facilities that are 
depicted on the Clark County Regional Flood Control District’s Master Plan Update, 
structural drawings must be submitted with the drainage study for review and approval 
by the City of North Las Vegas prior to submitting to CCRFCD for concurrence.   

 
 

 
 

 
The City of North Las Vegas North Neighborhood Flood Control Master Plan (NNFCMP) 
has established centerline intersection grades with corresponding street slopes.  
Please ensure that the street intersection designs are compatible with the NNFCMP. 

 
 

 
 

 
For rectangular shaped culverts, the minimum shall be 6 feet in height and 5 feet in 
width. 

 
 

 
 

 
The City of North Las Vegas requires that all local drainage facilities identified on the 
North Neighborhood Flood Control Master Plan (NNFCMP) to be constructed by the 
developer for the full frontage of the site.   

 
 

 
 

 
This property is adjacent to Unincorporated Clark County.  Please note that a copy of 
this study and any addenda must be submitted to Clark County Development Services 
for their review and concurrence. 

 
 

 
 

 
This property is adjacent to the City of Las Vegas.  Please note that a copy of this study 
and any addenda must be submitted to City of Las Vegas for their review and 
concurrence. 

 
 

 
 

 
Side lot easement for all residential development will need to meet all the requirements 
as set forth in the City of North Las Vegas Municipal Code under Title 17.24.210.D.4 
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“Arizona” style crossing is not permitted within CNLV right-of-way.  Culvert crossings, 
sized to convey the 100-year flow without any backwater effects, must be designed to 
convey the flow back to its historical path. 

 
 

 
 

 
The minimum pipe diameter to be constructed within public drainage easement or 
right-of-way shall be 18-inch in reinforced concrete pipe.  HDPE pipes are allowed with 
the caveat that it must be slurry back fill. 

 
 

 
 

 
Backwater ponding limits that extend outside of the public right-of-way shall be 
delineated on the grading plans and a public drainage easement or right-of-way be 
obtained from the property owner.  Roadway and drainage easement dedication 
documentation must be processed through the CNLV Real Property Services Division.  
For more information, please contact Lorena Candelario at 633-2396.    

 
 

 
 
 

 
When referencing other drainage studies, all relevant information such as approval 
letters, drainage basin maps, HEC-1 analyses, details, plans, etc. must be included with 
the study.  The material being referenced should be highlighted in some manner to 
indicate what is being referenced.  

 
 

 
 

 
Provide a discussion and necessary analyses regarding Best Management Practice per 
Section 1500 of the Clark County Regional Flood Control District Hydrological Criteria 
and Drainage Design Manual. 

 
 
II.  Grading Plan Information 
 
Yes 

 
No 

 
 

 
 

 
 

 
24"X36" copies of Grading Plans including Detail Sheets.  Additionally, Plan and Profile 
sheets must be provided for all public offsite streets and/or storm drain/channel system 
improvements. The information provided in profile shall include: stationing, length, 
slope, size, discharge (Q100), material, class of pipe (Class III, IV, V, etc.), hydraulic 
grade line, inlet locations,  finished grade over the pipe and etc.  

 
 

 
 

 
On a 100' right-of-way street, the developer is required to build their half of the street, the 
median island, and one lane on the opposite side of the median.  Additionally, the 
median island will be required to be landscaped.  

 
 

 
 

 
Alignment of all existing, proposed, or future Regional Flood Control Facilities adjacent 
to the site must be shown on the grading plans. 

 
 

 
 

 
Appropriate elevated “humps” 6 inches above the 100-year water surface elevation at all 
driveways location where the intent is to protect the site from the Q100 flows. 

 
 

 
 

 
Erosion protection must be provided at the upstream and downstream terminus of all 
public roadway improvements.  

 
 

 
 

 
Landscape berms used to protect property from flows in the adjacent streets must meet 
the criterium of being twice the depth of flow above the adjacent flowline up to 18 inches 
above the adjacent water surface. 

 
 

 
 

 
Temporary pavements used to satisfy Clark County PM-10 requirements cannot be 
used to establish centerline grades for any proposed streets.  All proposed street 
improvements must be designed per the Uniform Standard Drawings for Public Works 
Construction, Offsite Improvements, Clark County Area, Nevada. 

 
 

 
 

 
Show cross sections along all project boundaries showing the elevational relationship, 
property line, and any existing or proposed walls. 
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Verify all finished floor elevations of the proposed development meet Section 304.4 of 
the HCDDM. 

 
 

 
 

 
All onsite drainage swale must maintain a minimum of 1% slope.   If< 1% is anticipated, 
concrete valley gutter is required. 

 
 

 
 

 
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.), 
utilities conflict (if any), design hydraulic grade line (HGL) and the 100 year storm flow.  
A public drainage easement must be provided over on-site storm drains conveying the 
off-site flows. 

 
 

 
 

 
Identify all adjacent parcels with the appropriate assessor parcel number and ownership 
information.   

 
 

 
 

 
The Engineer must show existing and proposed development at least 100-feet beyond 
the project site limits.  Finished floor elevations of existing buildings, centerline grades, 
centerline slopes, and top of existing curb elevations must be shown.  Reference all 
adjacent existing improvements with a CNLV Project #.  Ensure that it matches with the 
approved civil plans.  

 
 

 
 

 
Make every effort to provide plan sheets that are clean and clear to review.  Be sure to 
eliminate superimposed text. 

 
 

 
 

 
Due to air quality regulations, all proposed streets must maintain a total of 32' asphalt 
area.  For instance, a 60' half-street improvements will require an additional of 9-foot of 
overpaving from the centerline.  

 
 

 
 

 
Full intersection designs abutting the proposed development must be provided to 
ensure that all quadrants of the intersection will drain properly. 

 
 

 
 

 
Provide slopes of driveway fronting all public right-of-ways.  Per CNLV Fire Code, the 
angles of approach and angles of departure must not exceed 6%. 

 
 

 
 

 
For commercial and industrial developments, landscape areas are not allowed to sheet 
flow over the sidewalk.  Provide flow lines with grades and sidewalk under drains for all 
landscape areas draining to the streets.  

 
 
III.  Hydrologic and Hydraulic Analyzes 
 
Yes 

 
No 

 
 

 
 

 
 

 
Verify that the street capacity calculations for “ABC” and “XYZ” streets were completed 
for the worst case scenario for both water surface elevation and velocity (flattest and 
steepest slopes).  In the interim condition, provide street capacity calculations for the 
100-year event.  In the ultimate condition, provide street capacity calculations for the 
10-year and 100-year events. 

 
 

 
 

 
For 100-year street flows with depths greater than 0.6' and velocities higher than 5 fps, 
erosion resistant landscaping or pony walls at the back of sidewalk (to the height of the 
flow in the street) must be provided. 

 
 

 
 

 
If a CNLV modified 60' standard street section with offset sidewalk is to be proposed 
with the development.  Ensure that the Flowmaster calculations and improvement 
drawings are reflected with the correct cross section. 

 
 

 
 

 
For 80' and greater streets, if a median island is proposed with the site, ensure that the 
street capacity calculations are reflected with a median island. 
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For 80' and greater streets, the actual 12' dry lane determination must be shown on the 
Q10 street capacity calculations.  CNLV only requires this criterion to be met in the 
FUTURE condition.  Please note that the dual left turn lane and center median island 
cannot be used to satisfy the 12' dry lane criterion.  Therefore, a minimum of 19' on 
each half of the street must be achieved for the entire stretch of the site.   

 
 

 
 

 
All drainage studies for sites located within the North Neighborhood Flood Control 
Master Plan (NNFCMP) area must analyze four (4) separate conditions. 
 

a. A pure existing condition analysis that quantifies the amount of flow 
impacting the site in the existing condition.  This condition has 
existing improvements and curve numbers for both onsite and offsite 
basins.  Offsite basins should generally follow contours or existing 
development drainage patterns. 

b. An interim condition, where the offsite basins are the same as in the 
pure existing condition and the onsite basins are developed.  The 
flows in this condition are modeled in the proposed half-streets being 
constructed with the development and homes/buildings must be at or 
above the WSE in the street. 

c. The NNFCMP existing condition flows are analyzed assuming a full 
street section, the CCRFCD street flow criterion does not need to be 
met, and the adjacent finished floor elevations must be above the 
associated WSE. 

d. The NNFCMP future condition flows are analyzed assuming a full 
street section, all CCRFCD street flow criteria must be met, and the 
finished floor elevations must have the required freeboard above the 
associated WSE. 

 
 

 
 

 
For parcels impacted by a FEMA Special Flood Hazard Area, analyses of the floodzone, 
utilizing the FEMA effective flowrate must be completed for both pre- and post- 
development cases.  The post-development analysis must tie into the effective SFHA in 
both width and water surface elevation.   

 
 

 
 

 
For proposed storm drain connecting into other existing storm drain system, supporting 
documents must be provided for the beginning HGL used in the hydraulic modeling. 

 
 

 
 

 
For the purpose of establishing adequate finished floor elevations for those structures 
adjacent to the proposed drainage easement, the City requires that submerged weir 
calculations are submitted.  As the sidewalks at the upstream entrance of the drainage 
easement will effectively act as a broad-crested weir with a submerged tailwater, the 
water surface elevations at the easement entrances must be calculated as such. 

 
 

 
 

 
The engineer must provide inlet control nomograph (see HCDDM) calculations for all 
proposed drop inlets to ensure that the storm sewer will have the capacity to convey the 
anticipated 100-year peak flow. 

 
 

 
 

 
The CNLV requires that all drop inlet sizing to be performed with the HEC-22 software 
which can be acquired from the Federal Highway Administration’s website at 
http://www.fhwa.dot.gov/engineering/hydraulics/software.cfm 

 
 

 
 

 
Concrete headwalls are required at the inlet and outlet of all culvert installations.  Flare 
end sections are acceptable for culvert less than 30-inch. 

 
 

 
 

 
Erosion protection and/or cut off walls may be required at the upstream and downstream 
of a culvert. 

 
 

 
 

 
For the ease of maintainability and constructability, all storm drain pipes must be 
designed with a soffit to soffit connections. 
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Swales that are designed to carry the 100-year flow must maintain a minimum freeboard 
of six inches above the depth of flow.  Provide hydraulic calculations for verification. 

 
 

 
 

 
For project sites that are 40 acres or greater, flow values must be labeled at the outlet 
point of each individual drainage basin and concentration points on all drainage basin 
maps. 

 
 

 
 

 
The soil’s map must include both the off-site and on-site sub-basin delineations for all 
drainage conditions. 

 
IV.  Local Entity Criteria - City of North Las Vegas - HCDDM Section 1603 
 
Yes 

 
No 

 
 

 
 

 
 

 
Within the interior streets of a residential subdivision, the depth times velocity for the 
major storm event shall be less than or equal to 6. 

 
 

 
 

 
When downstream storm sewer facilities are not available, the City of North Las Vegas 
requires bubbler laterals for the conveyance of storm water under streets with 
right-of-way widths greater than or equal to 80 feet.  The bubbler laterals must consist 
of a minimum 18-inch diameter reinforced concrete pipe.  To accommodate the 
draining of the bubbler system prior to future downstream extension of the storm sewer 
system, a minimum 6-inch diameter PVC pipe must be daylighted downstream. 

 
 

 
 
 
 
 
 
 

 
The City of North Las Vegas does not permit the construction of permanent structures 
within a Federal Emergency Management Agency (FEMA) designated Special Flood 
Hazard Area (SFHA).  Under this policy, any developer/builder proposing to place 
structures within a SFHA must meet the following requirements prior to the issuance of 
various permits and certificates-of-occupancy: 

1. Grading and off-site construction permits may be issued by the CNLV 
Department of Public Works once the improvement plans and drainage 
study have been approved and a copy of the completed Conditional 
Letter of Map Revision (CLOMR) application has been submitted to 
FEMA for processing. 

2. Building permits can be issued once a favorable CLOMR has been 
obtained from FEMA. 

3. Certificates-of-occupancy can be issued once a Letter of Map Revision 
(LOMR) has been obtained from FEMA. 

 
 

 
 

 
The City of North Las Vegas requires that stormwater drop inlet signage be affixed to 
any installed drop inlets.  The plaque must read “Don’t pollute - drains to Lake Mead” in 
English and Spanish.  CNLV Quality Control/Offsite inspectors will verify that the signs 
are properly installed.   

   

The City of North Las Vegas requires surface nuisance flows be mitigated for all 
residential developments.  All proposed residential subdivisions greater than 10 acres 
must disconnect surface nuisance flows through design to minimize impact to the 
downstream developments.  Also nuisance drop inlets must also be sized to match the 
capacity of the outleting storm drain pipe size. 

 
 

 
 

 
A minimum longitudinal street slope of 0.4 percent (0.004 ft/ft) shall be used.  If the 
Engineer can demonstrate, to the satisfaction and approval of the City Engineer, severe 
topographic constraints or other mitigating factors, the design of streets with slopes less 
than 0.4 percent may be permitted. 

 
 

 
 

 
Side lot drainage easements are generally discouraged unless the engineer can 
demonstrate design constraints that render alternative site layout and drainage facility 
design options as impossible or impractical. 
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Project Description

Solve For Efficiency

Input Data

Discharge 23.00 ft³/s

Slope 0.00600 ft/ft

Gutter Width 1.50 ft

Gutter Cross Slope 0.087 ft/ft

Road Cross Slope 0.02 ft/ft

Roughness Coefficient 0.016

Local Depression 2.75 in

Local Depression Width 1.50 ft

Grate Width 1.50 ft

Grate Length 7.50 ft

Grate Type P-50 mm (P-1-7/8")

Clogging 50.00 %

Curb Opening Length 5.00 ft

Options

Calculation Option Use Both

Grate Flow Option Exclude None

Results

Efficiency 41.10 %

Intercepted Flow 9.45 ft³/s

Bypass Flow 13.55 ft³/s

Spread 25.48 ft

Depth 0.61 ft

Flow Area 6.57 ft²

Gutter Depression 0.10 ft

Total Depression 0.33 ft

Velocity 3.50 ft/s

Splash Over Velocity 11.14 ft/s

Frontal Flow Factor 1.00

Side Flow Factor 0.23

Grate Flow Ratio 0.17

Equivalent Cross Slope 0.05768 ft/ft

Active Grate Length 3.75 ft

Length Factor 0.04

Total Interception Length 31.95 ft

Worksheet for DI1 10' (100yr)

8/21/2020 9:56:15 AM
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Messages

Messages Grate Length should be within the 
defined range of HEC-22's Chart 5 
(approx. 0.5-4.5 ft / 0.15-1.35 m).

Worksheet for DI1 10' (100yr)

8/21/2020 9:56:15 AM
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Project Description

Solve For Efficiency

Input Data

Discharge 15.00 ft³/s

Slope 0.00930 ft/ft

Gutter Width 1.50 ft

Gutter Cross Slope 0.087 ft/ft

Road Cross Slope 0.02 ft/ft

Roughness Coefficient 0.016

Local Depression 2.75 in

Local Depression Width 1.50 ft

Grate Width 1.50 ft

Grate Length 7.50 ft

Grate Type P-50 mm (P-1-7/8")

Clogging 50.00 %

Curb Opening Length 5.00 ft

Options

Calculation Option Use Both

Grate Flow Option Exclude None

Results

Efficiency 44.36 %

Intercepted Flow 6.65 ft³/s

Bypass Flow 8.35 ft³/s

Spread 19.87 ft

Depth 0.50 ft

Flow Area 4.02 ft²

Gutter Depression 0.10 ft

Total Depression 0.33 ft

Velocity 3.73 ft/s

Splash Over Velocity 11.14 ft/s

Frontal Flow Factor 1.00

Side Flow Factor 0.21

Grate Flow Ratio 0.22

Equivalent Cross Slope 0.06903 ft/ft

Active Grate Length 3.75 ft

Length Factor 0.05

Total Interception Length 27.34 ft

Worksheet for DI2 10' (100yr)

8/21/2020 9:56:44 AM
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Messages

Messages Grate Length should be within the 
defined range of HEC-22's Chart 5 
(approx. 0.5-4.5 ft / 0.15-1.35 m).

Worksheet for DI2 10' (100yr)
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Project Description

Solve For Efficiency

Input Data

Discharge 31.00 ft³/s

Slope 0.01260 ft/ft

Gutter Width 1.50 ft

Gutter Cross Slope 0.087 ft/ft

Road Cross Slope 0.02 ft/ft

Roughness Coefficient 0.016

Local Depression 2.75 in

Local Depression Width 1.50 ft

Grate Width 1.50 ft

Grate Length 7.50 ft

Grate Type P-50 mm (P-1-7/8")

Clogging 50.00 %

Curb Opening Length 5.00 ft

Options

Calculation Option Use Both

Grate Flow Option Exclude None

Results

Efficiency 32.73 %

Intercepted Flow 10.15 ft³/s

Bypass Flow 20.85 ft³/s

Spread 24.78 ft

Depth 0.60 ft

Flow Area 6.22 ft²

Gutter Depression 0.10 ft

Total Depression 0.33 ft

Velocity 4.99 ft/s

Splash Over Velocity 11.14 ft/s

Frontal Flow Factor 1.00

Side Flow Factor 0.13

Grate Flow Ratio 0.18

Equivalent Cross Slope 0.05880 ft/ft

Active Grate Length 3.75 ft

Length Factor 0.03

Total Interception Length 44.72 ft

Worksheet for DI3 10' (100yr)

8/21/2020 9:57:05 AM
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Messages

Messages Grate Length should be within the 
defined range of HEC-22's Chart 5 
(approx. 0.5-4.5 ft / 0.15-1.35 m).

Worksheet for DI3 10' (100yr)

8/21/2020 9:57:05 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



MOMENTUM2
Line

MOMENTUM2
Text Box
DI#1

MOMENTUM2
Text Box
Q100 =9 cfs
D = 1.5'
HW/D = 1.45
HW = 2.17'



MOMENTUM2
Line

MOMENTUM2
Text Box
DI#2

MOMENTUM2
Text Box
Q100 =6 cfs
D = 1.5'
HW/D = 0.96
HW = 1.44'



MOMENTUM2
Line

MOMENTUM2
Text Box
DI#3

MOMENTUM2
Text Box
Q100 =10 cfs
D = 1.5'
HW/D = 1.5
HW = 2.25'



 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

FLOWMASTER STREET CALCS 



Project Description

Friction Method Manning Formula

Solve For Discharge

Input Data

Channel Slope 0.00420 ft/ft

Normal Depth 0.71 ft

Section Definitions

Station (ft) Elevation (ft)

0+00.00 1.00

0+00.00 0.60

0+05.00 0.50

0+05.50 0.50

0+05.50 0.00

0+07.00 0.13

0+07.00 0.17

0+53.00 1.09

0+53.00 1.40

0+66.00 1.40

0+66.00 1.09

1+10.00 0.21

1+10.00 0.17

1+12.50 0.04

1+12.50 0.54

1+13.00 0.54

1+13.00 1.00

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.00, 1.00) (1+13.00, 1.00) 0.016

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Worksheet for SECTION 1 10YR DRY LANE CAPACITY

8/21/2020 9:57:35 AM
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Options

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Discharge 42.60 ft³/s

Elevation Range 0.00 to 1.40 ft

Flow Area 17.01 ft²

Wetted Perimeter 63.38 ft

Hydraulic Radius 0.27 ft

Top Width 62.00 ft

Normal Depth 0.71 ft

Critical Depth 0.67 ft

Critical Slope 0.00606 ft/ft

Velocity 2.50 ft/s

Velocity Head 0.10 ft

Specific Energy 0.81 ft

Froude Number 0.84

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.71 ft

Critical Depth 0.67 ft

Channel Slope 0.00420 ft/ft

Critical Slope 0.00606 ft/ft

Worksheet for SECTION 1 10YR DRY LANE CAPACITY

8/21/2020 9:57:35 AM
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Project Description

Friction Method Manning Formula

Solve For Discharge

Input Data

Channel Slope 0.00420 ft/ft

Normal Depth 0.71 ft

Discharge 42.60 ft³/s

Cross Section Image

Cross Section for SECTION 1 10YR DRY LANE CAPACITY

8/21/2020 9:58:02 AM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00420 ft/ft

Discharge 8.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.00 1.00

0+00.00 0.60

0+05.00 0.50

0+05.50 0.50

0+05.50 0.00

0+07.00 0.13

0+07.00 0.17

0+53.00 1.09

0+53.00 1.40

0+66.00 1.40

0+66.00 1.09

1+10.00 0.21

1+10.00 0.17

1+12.50 0.04

1+12.50 0.54

1+13.00 0.54

1+13.00 1.00

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.00, 1.00) (1+13.00, 1.00) 0.016

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Worksheet for SECTION 1 10YR

8/21/2020 9:58:32 AM
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Options

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.44 ft

Elevation Range 0.00 to 1.40 ft

Flow Area 4.64 ft²

Wetted Perimeter 30.26 ft

Hydraulic Radius 0.15 ft

Top Width 29.32 ft

Normal Depth 0.44 ft

Critical Depth 0.41 ft

Critical Slope 0.00745 ft/ft

Velocity 1.72 ft/s

Velocity Head 0.05 ft

Specific Energy 0.49 ft

Froude Number 0.76

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.44 ft

Critical Depth 0.41 ft

Channel Slope 0.00420 ft/ft

Critical Slope 0.00745 ft/ft

Worksheet for SECTION 1 10YR

8/21/2020 9:58:32 AM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00420 ft/ft

Normal Depth 0.44 ft

Discharge 8.00 ft³/s

Cross Section Image

Cross Section for SECTION 1 10YR

8/21/2020 9:58:55 AM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00420 ft/ft

Discharge 15.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.00 1.00

0+00.00 0.60

0+05.00 0.50

0+05.50 0.50

0+05.50 0.00

0+07.00 0.13

0+07.00 0.17

0+53.00 1.09

0+53.00 1.40

0+66.00 1.40

0+66.00 1.09

1+10.00 0.21

1+10.00 0.17

1+12.50 0.04

1+12.50 0.54

1+13.00 0.54

1+13.00 1.00

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.00, 1.00) (1+13.00, 1.00) 0.016

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Worksheet for SECTION 1 100YR

8/21/2020 9:59:24 AM
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Options

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.53 ft

Elevation Range 0.00 to 1.40 ft

Flow Area 7.67 ft²

Wetted Perimeter 41.36 ft

Hydraulic Radius 0.19 ft

Top Width 40.28 ft

Normal Depth 0.53 ft

Critical Depth 0.49 ft

Critical Slope 0.00686 ft/ft

Velocity 1.96 ft/s

Velocity Head 0.06 ft

Specific Energy 0.59 ft

Froude Number 0.79

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.53 ft

Critical Depth 0.49 ft

Channel Slope 0.00420 ft/ft

Critical Slope 0.00686 ft/ft

Worksheet for SECTION 1 100YR

8/21/2020 9:59:24 AM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00420 ft/ft

Normal Depth 0.53 ft

Discharge 15.00 ft³/s

Cross Section Image

Cross Section for SECTION 1 100YR

8/21/2020 9:59:45 AM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00530 ft/ft

Discharge 8.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.00 1.00

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+29.00 0.71

0+29.00 1.00

0+41.00 1.00

0+41.00 0.71

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.00, 1.00) (0+41.00, 0.71) 0.016

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.51 ft

Elevation Range 0.00 to 1.00 ft

Flow Area 3.65 ft²

Worksheet for SECTION 2 10 YR FARM HALF ST
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Results

Wetted Perimeter 19.79 ft

Hydraulic Radius 0.18 ft

Top Width 19.23 ft

Normal Depth 0.51 ft

Critical Depth 0.49 ft

Critical Slope 0.00682 ft/ft

Velocity 2.19 ft/s

Velocity Head 0.07 ft

Specific Energy 0.59 ft

Froude Number 0.89

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.51 ft

Critical Depth 0.49 ft

Channel Slope 0.00530 ft/ft

Critical Slope 0.00682 ft/ft

Worksheet for SECTION 2 10 YR FARM HALF ST
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00530 ft/ft

Normal Depth 0.51 ft

Discharge 8.00 ft³/s

Cross Section Image

Cross Section for SECTION 2 10 YR FARM HALF ST

8/21/2020 10:00:47 AM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00530 ft/ft

Discharge 23.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.00 1.00

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+29.00 0.71

0+29.00 1.00

0+41.00 1.00

0+41.00 0.71

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.00, 1.00) (0+41.00, 0.71) 0.016

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.70 ft

Elevation Range 0.00 to 1.00 ft

Flow Area 8.03 ft²

Worksheet for SECTION 2 100 YR FARM HALF ST
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Results

Wetted Perimeter 29.18 ft

Hydraulic Radius 0.28 ft

Top Width 28.43 ft

Normal Depth 0.70 ft

Critical Depth 0.69 ft

Critical Slope 0.00593 ft/ft

Velocity 2.86 ft/s

Velocity Head 0.13 ft

Specific Energy 0.83 ft

Froude Number 0.95

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.70 ft

Critical Depth 0.69 ft

Channel Slope 0.00530 ft/ft

Critical Slope 0.00593 ft/ft

Worksheet for SECTION 2 100 YR FARM HALF ST
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00530 ft/ft

Normal Depth 0.70 ft

Discharge 23.00 ft³/s

Cross Section Image

Cross Section for SECTION 2 100 YR FARM HALF ST

8/21/2020 10:01:47 AM
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WSPG STA
STATION/DESCRIPTION 

ON PLANS
FACILITY 

DIMENSION Q100 cfs
INLET/JUNCTION 

cfs
FG/GRATE/RIM         

ft
HGL                           

ft 
FG - HGL              

ft NOTES

1000.00 16+12.46 (SDMH#5) 60" MH 26 NA 2318.42 2312.10 NA OUTFAL-MH
1110.00-1115.00 14+97.35 (SDMH#4) 60" MH 26 NA 2319.30 2312.88 6.42 MANHOLE

1115.00 - 1140.00 REACH 30" RCP
1140.00-1150.00 DI3 10' DI 15 11 2319.03 2314.09 4.94 DROP INLET

11150.00 - 1274.50 REACH 24" RCP
1274.50-1278.50 SDMH#3 48" MH 6 9 2320.94 2315.11 5.83 MANHOLE

1344.20 DI2 10' DI 0 6 2321.29 2315.33 5.96 HEADWORKS-DI

WSPG STA
STATION/DESCRIPTION 

ON PLANS
FACILITY 

DIMENSION Q100 cfs
INLET/JUNCTION 

cfs
FG/GRATE/RIM         

ft
HGL                           

ft 
FG - HGL              

ft NOTES

1000.00 SDMH#3 60" MH 6 9 2320.94 2314.09 NA OUTFALL-MH*
1231.00-1235.00 SDMH#2 48" MH 6 NA 2322.68 2316.01 6.67 MANHOLE
1271.00-1275.00 SDMH#1 48" MH 6 NA 2323.20 2316.38 6.82 DROP INLET

1312.00 DI1 10' DI 0 6 2322.76 2316.77 5.99 HEADWORKS-DI

WSPG STATION EQUIVALENT SUMMARY  & OUTPUT RESULTS  LAT1                                                                                                                                                                                                                                                           
VALLEY VISTA 1.3 ADDENDUM 1                                                                                                                                                                                                                                                      

WSPG STATION EQUIVALENT SUMMARY  & OUTPUT RESULTS  LAT2                                                                                                                                                                                                                                                           
VALLEY VISTA 1.3 ADDENDUM 1                                                                                                                                                                                                                                                



T1 ADDENDUM 1 Valley Vista 1.3 LAT1                                              0                     
T2       1         2         3         4         5         6         7         8         9 
T3 456789012345678901234567890123456789012345678901234567890123456789012345678901234567890 
SO   1000.0002310.400  1                          2311.480                                           
R    1110.0002310.980  1      .013                                  .000  00.000 0                                
R    1115.0002311.180  1      .013                                  .000  45.000 1 
R    1140.0002311.290  1      .013                                  .000  00.000 0 
WE   1140.0002311.290  4      .22 
JX   1150.0002311.790  4  1   .013   10.000         2311.59         90.0       00.000 
WX   1150.0002311.790  2 
R    1274.5002312.460  2      .013                                  .000  00.000 1 
WE   1274.5002312.460  5      .22 
JX   1278.5002312.960  5  2   .013    9.000         2312.76         90.0       00.000                                 
.000  00.000 
WX   1278.5002312.960  3 
R    1344.2002313.300  3      .013                                  .000  00.000 0                                
SH   1344.2002313.300  3                          2313.300                                      
CD   1  4   0    .000   2.500     .000  .000  .000   .00                                             
CD   2  4   0    .000   2.000     .000  .000  .000   .00                                             
CD   3  4   0    .000   1.500     .000  .000  .000   .00 
CD   4  3   0    .000   8.000    3.000  .000  .000   .00          
CD   5  4   0    .000   4.000    0.000  .000  .000   .00 
CD   6  3   0    .000   4.000    8.000  .000  .000   .00  
CD   8  3   0    .000   5.000    3.000  .000  .000   .00   
Q             6.000   .0 



 
 FILE: 1VV13LAT1.WSW                         W S P G W - CIVILDESIGN Version 14.08                                         PAGE    1 
                                Program Package Serial Number: 7204                                      
                                                    WATER SURFACE PROFILE LISTING                    Date: 8-19-2020  Time: 7:11:36 
                          ADDENDUM 1 Valley Vista 1.3 LAT1                                           
                                  1         2         3         4         5         6         7      
                              4567890123456789012345678901234567890123456789012345678901234567890123 
 ************************************************************************************************************************** ******** 
          | 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  2310.400    1.704  2312.104     25.00    7.02     .76  2312.87     .00    1.70     2.33    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    14.030    .0053                                         .0055      .08     1.70    1.00    1.75    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1014.030  2310.474    1.753  2312.227     25.00    6.80     .72  2312.94     .00    1.70     2.29    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    41.623    .0053                                         .0053      .22     1.75     .94    1.75    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1055.653  2310.693    1.753  2312.447     25.00    6.80     .72  2313.16     .00    1.70     2.29    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
 HYDRAULIC JUMP                                                                                                              
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1055.653  2310.693    1.631  2312.324     25.00    7.37     .84  2313.17     .00    1.70     2.38    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     4.452    .0053                                         .0064      .03     1.63    1.09    1.75    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1060.105  2310.717    1.631  2312.348     25.00    7.37     .84  2313.19     .00    1.70     2.38    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    11.966    .0053                                         .0068      .08     1.63    1.09    1.75    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1072.071  2310.780    1.565  2312.345     25.00    7.73     .93  2313.27     .00    1.70     2.42    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    12.736    .0053                                         .0077      .10     1.57    1.18    1.75    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1084.807  2310.847    1.503  2312.351     25.00    8.11    1.02  2313.37     .00    1.70     2.45    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    12.719    .0053                                         .0087      .11     1.50    1.27    1.75    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1097.526  2310.914    1.445  2312.359     25.00    8.50    1.12  2313.48     .00    1.70     2.47    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    12.474    .0053                                         .0099      .12     1.45    1.37    1.75    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1110.000  2310.980    1.390  2312.370     25.00    8.92    1.24  2313.60     .00    1.70     2.48    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
      .039    .0400                                         .0104      .00     1.39    1.48     .95    .013       .00   .00  PIPE    
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                                Program Package Serial Number: 7204                                      



                                                    WATER SURFACE PROFILE LISTING                    Date: 8-19-2020  Time: 7:11:36 
                          ADDENDUM 1 Valley Vista 1.3 LAT1                                           
                                  1         2         3         4         5         6         7      
                              4567890123456789012345678901234567890123456789012345678901234567890123 
 ************************************************************************************************************************** ******** 
          | 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 
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1110.040  2310.981    1.391  2312.372     25.00    8.91    1.23  2313.61     .00    1.70     2.48    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     1.883    .0400                                         .0098      .02     1.39    1.48     .95    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1111.922  2311.057    1.446  2312.503     25.00    8.50    1.12  2313.62     .00    1.70     2.47    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     1.390    .0400                                         .0087      .01     1.45    1.37     .95    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1113.312  2311.112    1.504  2312.617     25.00    8.10    1.02  2313.64     .00    1.70     2.45    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
      .952    .0400                                         .0077      .01     1.50    1.27     .95    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1114.264  2311.150    1.566  2312.717     25.00    7.72     .93  2313.64     .00    1.70     2.42    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
      .555    .0400                                         .0068      .00     1.57    1.18     .95    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1114.819  2311.173    1.632  2312.805     25.00    7.36     .84  2313.65     .00    1.70     2.38    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
      .181    .0400                                         .0061      .00     1.63    1.09     .95    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1115.000  2311.180    1.704  2312.884     25.00    7.02     .76  2313.65     .00    1.70     2.33    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     6.208    .0044                                         .0054      .03     1.70    1.00    1.89    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1121.208  2311.207    1.779  2312.986     25.00    6.69     .70  2313.68     .00    1.70     2.26    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    18.792    .0044                                         .0049      .09     1.78     .92    1.89    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1140.000  2311.290    1.827  2313.117     25.00    6.50     .66  2313.77     .00    1.70     2.22    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
  WALL  ENTRANCE                                                                                                             
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1140.000  2311.290    2.596  2313.886     25.00    3.21     .16  2314.05     .00    1.29     3.00    8.000    3.000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
 JUNCT STR   .0500                                          .0006      .01    2.60     .35             .013       .00   .00  BOX     
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                                Program Package Serial Number: 7204                                      
                                                    WATER SURFACE PROFILE LISTING                    Date: 8-19-2020  Time: 7:11:36 
                          ADDENDUM 1 Valley Vista 1.3 LAT1                                           
                                  1         2         3         4         5         6         7      



                              4567890123456789012345678901234567890123456789012345678901234567890123 
 ************************************************************************************************************************** ******** 
          | 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 
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1150.000  2311.790    2.303  2314.094     15.00    2.17     .07  2314.17     .00     .92     3.00    8.000    3.000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
  WALL  EXIT                                                                                                                 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1150.000  2311.790    2.304  2314.094     15.00    4.77     .35  2314.45     .00    1.40      .00    2.000     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
   124.500    .0054                                         .0044      .55     2.30     .00    1.49    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1274.500  2312.460    2.199  2314.659     15.00    4.77     .35  2315.01     .00    1.40      .00    2.000     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
  WALL  ENTRANCE                                                                                                             
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1274.500  2312.460    2.572  2315.032     15.00    1.76     .05  2315.08     .00    1.13     3.83    4.000     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
 JUNCT STR   .1250                                          .0001      .00    2.57     .21             .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1278.500  2312.960    2.158  2315.118      6.00     .87     .01  2315.13     .00     .71     3.99    4.000     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
  WALL  EXIT                                                                                                                 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1278.500  2312.960    2.158  2315.118      6.00    3.40     .18  2315.30     .00     .95      .00    1.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    65.700    .0052                                         .0033      .21     2.16     .00    1.01    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1344.200  2313.300    2.032  2315.333      6.00    3.40     .18  2315.51     .00     .95      .00    1.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
 
 



T1 ADDENDUM 1 Valley Vista 1.3 LAT2                                              0                     
T2       1         2         3         4         5         6         7         8         9 
T3 456789012345678901234567890123456789012345678901234567890123456789012345678901234567890 
SO   1000.0002312.930  3                          2314.094                                           
R    1231.0002314.110  3      .013                                  .000  00.000 
R    1235.0002314.310  3      .013                                  .000  45.000 1                                
R    1271.0002314.510  3      .013                                  .000  00.000 0 
R    1275.0002314.710  3      .013                                  .000  45.000 1 
R    1312.0002314.900  3      .013                                  .000  90.000 0                                
SH   1312.0002314.900  3                          2314.90                                      
CD   1  4   0    .000   2.500     .000  .000  .000   .00                                             
CD   2  4   0    .000   2.000     .000  .000  .000   .00                                             
CD   3  4   0    .000   1.500     .000  .000  .000   .00 
CD   4  4   0    .000   5.000     .000  .000  .000   .00          
CD   5  4   0    .000   4.500    0.000  .000  .000   .00 
CD   6  3   0    .000   4.000    8.000  .000  .000   .00  
CD   8  3   0    .000   5.000    3.000  .000  .000   .00   
Q             9.000   .0 



 FILE: 1VV13LAT2.WSW                         W S P G W - CIVILDESIGN Version 14.08                                         PAGE    1 
                                Program Package Serial Number: 7204                                      
                                                    WATER SURFACE PROFILE LISTING                    Date: 8-19-2020  Time: 7:13: 7 
                          ADDENDUM 1 Valley Vista 1.3 LAT2                                           
                                  1         2         3         4         5         6         7      
                              4567890123456789012345678901234567890123456789012345678901234567890123 
 ************************************************************************************************************************** ******** 
          | 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  2312.930    1.164  2314.094      9.00    6.12     .58  2314.67     .00    1.16     1.25    1.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     2.438    .0051                                         .0078      .02     1.16     .99    1.50    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1002.438  2312.942    1.223  2314.166      9.00    5.83     .53  2314.69     .00    1.16     1.16    1.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    10.218    .0051                                         .0071      .07     1.22     .89    1.50    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1012.656  2312.995    1.292  2314.286      9.00    5.56     .48  2314.77     .00    1.16     1.04    1.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    27.580    .0051                                         .0066      .18     1.29     .78    1.50    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1040.235  2313.135    1.376  2314.511      9.00    5.30     .44  2314.95     .00    1.16      .83    1.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    60.234    .0051                                         .0066      .40     1.38     .65    1.50    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1100.469  2313.443    1.500  2314.943      9.00    5.09     .40  2315.35     .00    1.16      .00    1.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
   130.531    .0051                                         .0071      .93     1.50     .00    1.50    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1231.000  2314.110    1.791  2315.901      9.00    5.09     .40  2316.30     .00    1.16      .00    1.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     4.000    .0500                                         .0073      .03     1.79     .00     .64    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1235.000  2314.310    1.701  2316.011      9.00    5.09     .40  2316.41     .00    1.16      .00    1.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    36.000    .0056                                         .0073      .26     1.70     .00    1.50    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1271.000  2314.510    1.765  2316.275      9.00    5.09     .40  2316.68     .00    1.16      .00    1.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     4.000    .0500                                         .0073      .03     1.77     .00     .64    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1275.000  2314.710    1.674  2316.384      9.00    5.09     .40  2316.79     .00    1.16      .00    1.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    37.000    .0051                                         .0073      .27     1.67     .00    1.50    .013       .00   .00  PIPE    
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                                Program Package Serial Number: 7204                                      
                                                    WATER SURFACE PROFILE LISTING                    Date: 8-19-2020  Time: 7:13: 7 
                          ADDENDUM 1 Valley Vista 1.3 LAT2                                           
                                  1         2         3         4         5         6         7      
                              4567890123456789012345678901234567890123456789012345678901234567890123 
 ************************************************************************************************************************** ******** 
          | 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 
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1312.000  2314.900    1.876  2316.775      9.00    5.09     .40  2317.18     .00    1.16      .00    1.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
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September 29, 2020 
 
Mark Escobedo, P. E. 
Associate Engineer 
Development and Flood Control Division 
2250 North Las Vegas Boulevard Suite 200 
City of North Las Vegas, NV  89030-6307 
 
 
Subject:  Addendum #2 Valley Vista 1.3  
 CNLV #165-2020 
 
Mr. Escobedo: 
 
Triton Engineering has received the review comments dated September 24, 2020 from City of North Las Vegas 
for the above-referenced study. Below is a response to each of the comments: 
 
1. Concurrence must be obtained by the Clark County Regional Flood Control Disfrict due to the proposed 

improvements proximity to Regional Flood Control Facilities (LVDE 0027). 

Noted. 

2. The site is adjacent to the City of Las Vegas (CLV). Please note that a copy of this study and any 
addenda must be submitted to CLV for their review and concurrence. 

Noted. 

3. The Technical Drainage Study is predicated on full construction of the offsite street improvements 
and all associated drainage facilities for the following roadways: 

a. Grand Teton Drive, 
b. Decatur Boulevard, 
c. Farm Road, 
d. Aviary Way, and 
e. Virage Park Drive. 
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Please note that no onsite development will be allowed until all required interim or the permanent 
infrastructure facilities are constructed to intercept all offsite flows and protect the proposed 
onsite improvements. 

Noted. 

4. The Technical Drainage Study is predicated on the construction of the CCRFCD facilities in 
Grand Teton Road and the Park Highlands West Detention Basin associated with the Park Highland 
West Amendment to the Las Vegas Valley Flood Control Master Plan Update (Figure F-14). Please note 
that no certificates of occupancy will be issued until the required permanent regional flood control 
and infrastructure facilities are constructed to intercept all offsite flows and protect the proposed 
onsite improvements. 

Noted. 

5. Please note, prior to approving the Improvement Drawings for Valley Vista 1.3, Residential 
Development, all pertinent previously approved Improvement Plans in CNLV files in this master plan 
shall be revised to reflect the changes associated with this project. 

Noted. 

6. For the street capacity analysis for Farm Road, a flowrate (Q) of 8 cfs was utilized for the 10year 
analysis. The values from this analysis were input in the Street Capacity table on Figure 4. The 10-
year flowrate for Farm Road is 1 cfs. Please review and revise the street capacity analysis and Figure 
4 accordingly. 

This was an error. Attached is the street capacity calculation with the correct runoff flow of 1 cfs. The 
results have also been updated on the attached Figure 4. 

7. For streets with right-of-way of 80-feet or greater, the dry lane determination calculations must be 
shown on the street capacity calculations. Please provide the dry lane calculations for Farm Road. 

Attached is a 10-year dry lane calculation for a 70 wide half street with the appropriate runoff flow 
of 1 cfs with a typical 2% cross slope and a 0.53% longitudinal slope. Please note the depth that would 
yield a 19-foot dry lane (12 foot of dry lane plus half of a turning lane equal to 7 feet) is 0.45 feet. 
Since the calculation shows the depth of flow to be 0.29 feet at Section 2, the dry lane criteria is met 
and is noted on the table in Figure 4. The table on Figure 4 also shows the estimated 10-year dry 
lane half street capacity maximum of 5.5 cfs referenced from the MDS to support these findings. 
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00530 ft/ft

Discharge 1.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.00 1.00

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+29.00 0.71

0+29.00 1.00

0+41.00 1.00

0+41.00 0.71

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.00, 1.00) (0+41.00, 0.71) 0.016

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.29 ft

Elevation Range 0.00 to 1.00 ft

Flow Area 0.73 ft²

Worksheet for SECTION 2 10 YR FARM HALF ST

9/29/2020 8:16:08 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

Wetted Perimeter 8.07 ft

Hydraulic Radius 0.09 ft

Top Width 7.73 ft

Normal Depth 0.29 ft

Critical Depth 0.28 ft

Critical Slope 0.00893 ft/ft

Velocity 1.37 ft/s

Velocity Head 0.03 ft

Specific Energy 0.32 ft

Froude Number 0.78

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.29 ft

Critical Depth 0.28 ft

Channel Slope 0.00530 ft/ft

Critical Slope 0.00893 ft/ft

Worksheet for SECTION 2 10 YR FARM HALF ST

9/29/2020 8:16:08 AM

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

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00530 ft/ft

Normal Depth 0.29 ft

Discharge 1.00 ft³/s

Cross Section Image

Cross Section for SECTION 2 10 YR FARM HALF ST

9/29/2020 8:16:37 AM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00530 ft/ft

Discharge 1.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.00 1.00

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+35.00 0.83

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.00, 1.00) (0+35.00, 0.83) 0.016

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.29 ft

Elevation Range 0.00 to 1.00 ft

Flow Area 0.73 ft²

Wetted Perimeter 8.07 ft

Hydraulic Radius 0.09 ft

Top Width 7.73 ft

Worksheet for SECTION 2 10YR DRY LANE DETERMINATION

9/29/2020 8:15:07 AM
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Results

Normal Depth 0.29 ft

Critical Depth 0.28 ft

Critical Slope 0.00893 ft/ft

Velocity 1.37 ft/s

Velocity Head 0.03 ft

Specific Energy 0.32 ft

Froude Number 0.78

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.29 ft

Critical Depth 0.28 ft

Channel Slope 0.00530 ft/ft

Critical Slope 0.00893 ft/ft

Worksheet for SECTION 2 10YR DRY LANE DETERMINATION

9/29/2020 8:15:07 AM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00530 ft/ft

Normal Depth 0.29 ft

Discharge 1.00 ft³/s

Cross Section Image

Cross Section for SECTION 2 10YR DRY LANE DETERMINATION

9/29/2020 8:15:42 AM
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