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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

  Grand Canyon & Washburn

Westwood Professional Services  Kellin Collins, P.E.

5725 W. Badura Ave, #100

Las Vegas NV 89118

(702) 284-5300 (702) 284-5399

  Greystone Nevada, LLC

9275 W. Russell Rd, Suite 400

Las Vegas NV 89148

X -

X -

X -

- N/A

X - 

X - 
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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

 

X -

X -

X -

X -

X -

X -

X -

X -

X -

X -

X -

X -

X -

X X

X -

X -

X -

X -
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III.  DRAINAGE PLAN (Continued)

  Yes No

                    Streets with off-set crowns.

                Proposed contours or spot elevations in sufficient detail to exhibit intended drainage patterns
 and slopes.

                    Property lines.

                 Right-of-way lines and widths, existing and proposed.

                 Existing improvements and their elevations.

                    Delineation of proposed on-site drainage basins indicating area and 10-year and 100-year 
  storm peak flows at basin concentration points.

                    Concentration points and drainage flow direction with Q100 and V100 and D100 in streets.

                    Cumulative flows, velocity, and direction of flow at upstream and downstream ends of site for
  the 10-year and 100-year flows.

                 Location and cross-section of street capacity calculations.

Cross-sectional detail for channels, including cutoff wall locations.

                 Existing and proposed drainage facilities, appurtenances, and connections (i.e., sidewalk, 
  ditches, swales, storm drain systems, unimproved and improved channels, and culverts, etc.)
  stating size, material, shape, and slope with plan and profile and HGL calculations.

                 Existing and proposed drainage easements and widths shown with sufficient detail. A cross 
  sectional detail must be provided that shows appropriate lining and reinforcement.

                  Location and detail of existing, proposed, and future block wall openings. Minimum size is 
  16" x 48".  Wrought iron gate is required for flows > 10 cfs.

                  Location and detail of flood walls illustrating depth of flow, proposed grouting height, etc.

                  Perimeter retaining wall locations.  All existing and proposed walls (retaining screen and 
 flood) must be shown with adjacent ground elevations.  Flood walls with 8-inch concrete 
 masonry unit.

                 Building and/or lot numbers.

                    Alignment of all existing, proposed, or future Regional Facilities adjacent to the site.

                    Limits of existing floodplain based on current FIRM or best available information; limits of 
  proposed floodplains based on best available information.

 

REFERENCE: STANDARD FORM 2

- N/A

X -

X -

X -

X -

X -

X -

X -

X - 

- N/A

X - 

X -

- N/A

X -

X -

X -

X -

X -
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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

- N/A

X -

X -

- N/A

X -

X -

X -

X -

X -

X -

X -

X -

- N/A
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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

X -

X -

X -

- N/A

X -

X -

- N/A

X - 

X -

X -

- N/A
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The following checklist is intended as a supplemental guide for the engineer preparing a Technical Drainage Study
submittal to the City of Las Vegas.  This supplement focuses on requirements specific to the City of Las Vegas. The
requirements presented are in addition to the Clark County Regional Flood Control District (CCRFCD) Manual
Standard Form 2. The listed items are the minimum information required prior to the City performing a review. The
engineer will remain responsible to ensure the Technical Drainage Study is prepared within the guidelines as set forth
in the CCRFCD Hydrologic Criteria and Drainage Design Manual (Design Manual).

An appointment must be made to preview this checklist in conjunction with CCRFCD Standard Form 2 prior to the City
accepting a new drainage study for review.  The engineer must contact the Flood Control Section at (702) 229-6541 to
schedule a submittal appointment.

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

I. GENERAL REQUIREMENT

Yes No 

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

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

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

___________ by initial here, the engineer on record acknowledges that the electronic copy is an
identical replicate of the original hard copy submitted to the City of Las Vegas.

II. GRADING PLAN INFORMATION

Yes No 

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

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

 Label existing topography at a minimum 5 foot elevation interval including adjacent developments,
finished floor elevations of existing buildings and top of existing curbs extending 100 feet

*
 around the

perimeter of the site. (*Measured from the centerline of the adjacent roadway.)

LASVEGAS

FOYTI
C

A D AVEN

 CITY OF LAS VEGAS

MINIMUM DRAINAGE STUDY CRITERIA
STANDARD FORM 2 CHECKLIST SUPPLEMENT

 (Revised 5/18/11)

X -

X -

X -

X - 

X -

X -

http://www.lasvegasnevada.gov/
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II. GRADING PLAN INFORMATION

Yes No 

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

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

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

 Back of lot elevations and lot drainage pattern for all lots including common lots.

Sites with a grade difference two feet above or below existing ground are required to have
approval from City of Las Vegas Current Planning.  Current Planning approval is required prior to
final approval of the drainage study.

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

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

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

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

Yes No 

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

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

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

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

 Finished floor elevations for buildings adjacent to public drainage easements must be a minimum of
18 inches above the Q100 weir of submerged weir elevation, whichever is greater.

X -

X - 

X - 

X - 

X - 

X - 

X -

X -

X -

X - 

- N/A

X - 

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

Yes No 

Lots with “B and C Type Drainage” that drain from one lot to another through a drainage easement
shall be required to install an underground nuisance drainage system or a 2-foot valley gutter.  16” x
24” minimum block wall openings are required for both options.

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

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

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

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

- N/A 

- N/A 

http://www.lasvegasnevada.gov/
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 Introduction
1.1 Project Overview

Greystone Nevada, LLC is proposing to develop 90.0 ± acres into a residential subdivision,
generally located west of   Grand Canyon Drive and north and south of Washburn Road within the
City of Las Vegas, Nevada. The project site is identified as Grand Canyon & Washburn
(hereinafter referred to as the project site). The proposed improvements include single-family lots
as well as interior and perimeter roadways, utilities, and drainage facilities. The overall project
site will be developed in two (2) phases.

1.2 Study Purpose

The purpose of this study is to provide detailed hydrologic and hydraulic analysis for the project
site to protect the property from onsite and offsite runoff in accordance with local stormwater
criteria.  The study addresses offsite drainage impacts to the project site, establishes onsite
drainage patterns, and accommodates the allowable discharge restrictions at appropriate
downstream locations. The study also assesses the required drainage infrastructure and
establishes finished floor elevations of the proposed lots. Specifically, this study will technically
design both Grand Canyon & Washburn Phase 1 (hereinafter referred to as Phase 1) and Grand
Canyon & Washburn Phase 2 (hereinafter referred to as Phase 2).

1.3 Site Description 

The project site is located within APN 125-31-201-010 and 125-31-301-014 and is generally bound

by Hualapai Way, Fisher Avenue, and Grand Canyon Drive to the west, north, and east,

respectively.  To the south are partially developed land and La Madre Way.  The current condition
of the project site is undeveloped desert terrain with sparse desert shrub typical of southern

Nevada. 

A total of 136 single-family residential lots are proposed, ranging in size from a minimum of
18,000 square feet to a maximum of 33,900 square feet with an overall density of 1.5 dwelling
units per acre. The lots are oriented where some front onto private interior roadways with curb
and gutter and some front public roadways with rural street design (no curb and gutter).
Associated with the project site development are improvements to the adjacent Hualapai Way,
Eula Street, Fisher Lane, Grand Canyon Drive, Washburn Road, Rosada Way, and La Madre Way. 

A location map identified as Exhibit A has been included in Appendix A for reference.

The Tentative Map (TM) for the project site has been approved. A copy of the planning and zoning
conditions for project site are included in Appendix G.   

1.4 Preliminary Entity Coordination

The project site design incorporates the preliminary coordination with the City of Las Vegas (CLV)

and Clark County Public Works – Development Review (CCPW-DW) conducted on January 24,

2023 and January 18, 2023, respectively. The coordination was specific to the necessary drainage

facilities at Fisher Ave, Washburn Rd, Rosada Way, and La Madre Way just west of Grand Canyon

Drive. The necessary facilities are to facilitate the interception and routing of runoff from the west

(via inlets and laterals) into the planned future MPU facility in Grand Canyon. 

Per coordination with CLV, it was agreed upon that Greystone Nevada, LLC will provide cost

contribution to CLV of the necessary drainage facilities to meet the intent of the planned MPU
facility in leu of constructing the inlets and laterals at this time since the MPU facility in Grand

Canyon Drive is not yet constructed. As such, this technical drainage study will present enough
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technical data to support inlet and lateral sizes and the improvement plans will identify the
anticipated drainage facility locations, alignments, lengths, and vertical data.  

1.5 FEMA Flood Zone Designation

The project site is not located within a FEMA designated Special Flood Hazard Area (SFHA).  The

project site has been identified on the current FEMA FIRM Panel Maps 32003C1750E and

32003C1745E, both dated September 27, 2002 as Exhibit B, included in Appendix A.  Per the

FIRM Panel, the project site is located within a FEMA designated unshaded Zone ‘X’.  An

unshaded Zone ‘X’ is located outside the 0.20% annual chance floodplain. 

1.6 CCRFCD Facility Information

The project site is located within Figure F-17 of the 2018 Las Vegas Valley Flood Control Master

Plan Update (hereinafter referred to as the 2018 MPU, Reference 1) which is included in Appendix

A as Exhibit C1. Exhibit C1 shows that the project site is adjacent to a planned MPU regional

facility (along Grand Canyon Drive, GONO 0350). Exhibit C2, also provided in Appendix A, is the

2018 MPU   facilities inventory for Figure F-17.

1.7 CCRFCD Watershed Information

Figure W-4 from the 2018 MPU   shows that the project site is located in subbasin WRHW-C and

drains southeast. Exhibit C3, identifying the project site on the 2018 MPU hydrologic figure, has

been included in Appendix A for reference.  

1.8 Referenced Documents

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

• Technical Drainage Study for Ann Road & Hualapai Way (PW21-16399, hereinafter
referred to as the AH SEC Study) prepared by Kimley Horn, established the approaching
watershed from the north that is not reflected on the readily available topography. The
relevant reference material from the AH SEC Study has been included in Appendix F.  

• Technical Drainage Study for Ann and 215 Phase 1 (DS 5211, hereinafter referred to as
the Phase 1 Study) prepared by Westwood Professional Services, established the
approaching watershed from the west that is not reflected on the readily available
topography. The relevant reference material from the Phase 1 Study has been included in
Appendix G.  

• Technical Drainage Study for Park & Hammer Residential (PW21-17227, hereinafter
referred to as the Hammer Study) prepared by Taney Engineering, recently established
the anticipated flow rate in Fisher Avenue east of Grand Canyon Drive. The relevant
reference material from the Hammer Study has been included in Appendix H.  

• Technical Drainage Study for Grand Canyon & Rosada (DS 4924, hereinafter referred to
as the Rosada Study) prepared by Taney Engineering, recently established the anticipated
flow rate in Washburn Road and Rosada Way east of Grand Canyon Drive. The relevant
reference material from the Rosada Study has been included in Appendix I.  

• Technical Drainage Study for Park Meadows (PW19-15982, hereinafter referred to as the
Meadows Study) prepared by Per4mance Engineering, recently established the
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anticipated flow rate in Grand Canyon Drive south of Rosada Way. The relevant reference
material from the Meadows Study has been included in Appendix J.  

• Technical Drainage Study Update for Morley Properties (PW18-1227, hereinafter to as
the Morley Study) prepared by Dwyer Engineering, established the drainage pattern upon
completion of two single family residential lots, located off of Rosada Street, with roadway
improvements along Eula Street between Rosada Street and La Madre Way. The Morley
Study establishes the approaching watershed from the west that is not reflected on the
readily available topography. The relevant reference material from the Morley Study has
been included in Appendix K.  

• Technical Drainage Study for MSM 19-600022 (PW19-14561, hereinafter to as the MSM  
Study) prepared by Infinity Engineering, established the drainage pattern of upon
completion of two single family residential lots that are located off of Eula Street, located
north of the La Madre Way alignment. The MSM Study establishes the approaching
watershed from the west that is not reflected on the readily available topography. The
relevant reference material from the Morley Study has been included in Appendix L.  

• Technical Drainage Study for Infante – 2 Lots (PW18-11461, hereinafter referred to as the
Infante Study) prepared by Architectural Civil Group, established the anticipated flow rate
La Madre Way at  Jensen Street. The relevant reference material from the Infante Study
has been included in Appendix M.  

• Technical Drainage Study for Cristian & Shari Grimes Residence (PW07-42495,
hereinafter referred to as the Grimes Study) prepared by Ken Nicholson-Engineer,
established the anticipated flow rate in La Madre Way at Grand Canyon Drive. The
relevant reference material from the Grimes Study has been included in Appendix N.  

 Methodology
2.1 Compliance

The methodologies utilized in the preparation of this study are in compliance with the Clark

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

referred to as the CCRFCD Manual, adopted in 1999, Reference 2).

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 Flood Hydrograph Package program was utilized to model the drainage basins

analyzed by this study.

100-year and 10-year Precipitation: The project site is located outside of the McCarran

Airport Rainfall Area. The adjusted precipitation values utilized in the HEC-1 models, per

CCRFCD Manual Figures 503 and 506 and Table 501, range from 1.64 to 1.74 inches for the 10-

year and from 2.97 to 3.15 inches for the 100-year storm events. Referenced tables and figures

from the CCRFCD Manual are included in Appendix B.  For this study, basins to the west of

Hualapai use a precipitation of 3.15 inches and basins to the east use 3.12 inches.
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Storm Distribution:   Since the drainage area of the contributing watershed is less than 8

square miles, the SDN 3 design storm distribution as taken from Table 503 in the CCRFCD

Manual is used. Referenced tables and figures from the CCRFCD Manual are included in

Appendix B. 

Curve Number:  The SCS curve number loss rate methodology has been utilized to approximate

infiltration for the drainage basins.  The soils information for the site has been obtained from the

NRCS Web Soil Survey of the Las Vegas Valley Area (hereinafter referred to as the Soil Survey,

Reference 3).  Exhibit D, included in Appendix A, depicts the project site on a soils map. Per the

Soil Survey, the basins delineated for this study lie within the following soil types and associated

hydrologic soil group (HSG) for each soil type:

• Soil Type 190 (Dalian very gravelly fine sandy loam, 2 to 4 percent slopes); 100% HSG ‘A’

• Soil Type 400 (Tencee very gravelly fine sandy loam, 2 to 8 percent slopes); 100% HSG ‘D’

The curve numbers utilized for the basins analyzed with this study were determined based on the

following land uses which have been referenced from the 2018 MPU and the CCRFCD Manual:

• 1 – Undeveloped Land / Open Desert: utilized anywhere that improvements do not
exist 

• 3 – Rural (0.5-1 units/acre): utilized according to density within the range of 0.5 to 1
unit per acre

• 4 – Low Density Residential (1-2 units/acre): utilized according to density within
the range of 1 to 2 units per acre

• 5 – Medium Density Residential (2-4 units/acre): utilized according to density
within the range of 2 to 4 units per acre

• 6 – High Density Residential (4-8 units/acre): utilized according to density within
the range of 4 to 8 units per acre

• Paved Open Ditches: utilized for temporary or incomplete roadway improvements per

the CCRFCD Manual

• Roadway: utilized for fully improved perimeter roadway per the CCRFCD Manual

• Newly Graded: utilized for graded areas per the CCRFCD Manual

Refer to Appendix B for the composite curve number computations for each analyzed basin.  

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 basin to the outlet

point of the basin.  Standard Form 4, as outlined in the CCRFCD Manual, was utilized to

determine the lag times for basins modeled. The lag time computations have been included in

Appendix B.
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2.3 Hydraulic Modeling

Street Flow: Street flows have been analyzed utilizing FlowMaster Connect Edition Update 3 by

Bentley Systems.  In accordance with Section 304.4 of the CCRFCD Manual, the depth times

velocity factor (D x V) for street flow for the minor 10-year storm event must be less than or equal

to 6, with a maximum depth of 1-ft.  The depth times velocity factor (D x V) for street flow for the

major 100-year storm event must be less than or equal to 8, with a maximum depth of 2-ft.  

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

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

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

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

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

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

factor in determining sizes. 

Storm Drains:  Storm drain conveyance have been analyzed utilizing the FlowMaster Connect
Edition Update 3 by Bentley Systems. The pipes have been sized based on full flow diameter,

rounded to a standard size plus 6-inches. Therefore, the HGL is within the pipe.  Additionally,
inlet control nomograph assessments are provided at all inlet structures to ensure the headwater

depth is a minimum of 1-ft below the grate elevation.

Drainage Easements: Drainage easements conveying surface flows have been analyzed

utilizing the FlowMaster Connect Edition Update 3 by Bentley Systems. A submerged weir

computation is provided at the upstream end of the drainage easement and a normal depth

computation is provided through the drainage easement. Drainage easement design are in

conformance with criteria in Section 303.10 and 1600 of the CCRFCD Manual. 

The finished floor elevations (FFE) of lots immediately adjacent to the drainage easement are

compared to the drainage easement water surface elevation. The FFE of the lots immediately

adjacent to the drainage easements are to be elevated a minimum of 18-inch above the weir or

normal depth WSE of the drainage easement, whichever is greater.  

 Existing Drainage Condition
3.1 Definition of Existing Condition

The existing drainage condition considers the watershed in its current condition. The onsite
watershed is undeveloped with sparse desert shrub.  The offsite watershed also reflects its current

condition in the existing drainage condition and is partially developed with residential homes.
The planned CCRFCD MPU facility in Grand Canyon Drive is not yet constructed.

3.2 Discussion of Existing Condition

Refer to Exhibit G, included in Appendix A, for a detailed illustration of the existing condition

drainage patterns.  Given the geometric shape of the project site boundary, the watershed is not

defined by onsite and offsite basins. Instead, the focus is on establishing flow rates as key roadway

locations and downstream comparison points. 
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The watershed impacting the project site is from the north and west. Runoff approaching from
the north is conveyed via existing rural roadways. The runoff approaching from the west is a

combination of discharge from a residential subdivision to the west of Hualapai Way and some
undeveloped land with natural washes. As flows traverses the project site, it drains in a

southeasterly direction towards Grand Canyon Drive. Flows splits occur along Grand Canyon

Drive at Hammer Lane, Fisher Avenue, Washburn Avenue, and Rosada Way. At the Grand

Canyon Drive and La Madre Way intersection, the flows continue east in La Madre Way. 

Note that the portion of the offsite watershed from the west that located south of the Washburn

Rd alignment is extended to the existing I-215 Beltway. The residual berm from the old Beltway
alignment is ignored to better reflect the historic drainage pattern. 

3.3 Summary of Existing Condition Flows

A summary of existing condition flow rates, as determined by the HEC-1 and reference material,

are presented in a summary table on Exhibit G in Appendix A.  Refer to Appendix B for the existing

condition HEC-1 model. Relevant hydrologic data for the referenced basins are provided in the
appendix of the appropriate reference study. Note that select basins are further divided into

subbasins with prorated flows to help quantify flows in key locations. The flow split analysis to
support the existing condition hydrologic analysis is provided in Appendix C. 

 Interim   Drainage Condition
4.1 Definition of Interim   Condition

The interim drainage condition considers Phase 1 constructed with residential development and

Phase 2 graded. The offsite watershed remains as described for the existing condition. The

planned CCRFCD MPU facility in Grand Canyon Drive is not yet constructed.

4.2 Discussion of Interim   Condition

Refer to Exhibit H, included in Appendix A, for a detailed illustration of the interim condition
drainage patterns. The approaching watershed from the north remains as described during the

existing condition because it is nearly fully developed. However, the basin boundary (BAS3) has
been adjusted due to the proposed site development. Similarly of the approaching watershed from

the west, the watershed limit and drainage pattern are the similar but the basin boundaries are

adjusted to reflect the proposed project site improvements. 

During the interim condition, the graded Phase 2 portion routes the approaching offsite flows
from the west (north of Washburn Ave) and north via roadway alignments in an easterly direction.

There are two locations where a temporary ditch is recommended to accept offsite flows onto the

project site to be routed into a roadway alignment and are described as follows:

• At the existing low point in Haulapai Way, adjacent to the project site, a trapezoidal riprap

lined ditch is provided to route the flows into a future interior roadway alignment (Ember
Light Ct).

• At a proposed low point in Eula St, between Washburn Ave and Rosada Way, an earthen
trapezoidal ditch is provided to route the flows into a future interior roadway alignment
(Nightly Shine Pl).

There is one additional temporary ditch to discharge the onsite flows onto Eula St (north of Fisher

Avenue). 
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The developed Phase 1 portion of the project site accepts the runoff from the Phase 2 portion of
the project site as well as offsite runoff from west and routes them southeasterly towards Grand

Canyon Drive. Drainage easements throughout Phase 1 are recommended to intercept offsite
flows and discharge onsite flows. The flow splits along Grand Canyon Drive at Hammer Lane,

Fisher Avenue, Washburn Avenue, and Rosada Way still occurs. With the partially developed and

graded project site, the flow rate along Grand Canyon Drive at the intersection of Fisher Avenue,

Washburn Avenue, and Rosada Way has changed which results in differing flow split quantities.

The flow split at Grand Canyon Drive and Hammer Lane remains unchanged from the existing

condition. 

4.3 Summary of Interim Condition Flows

A summary of interim condition flow rates, as determined by the HEC-1 and reference material,

are presented in a summary table on Exhibit H in Appendix A.  Refer to Appendix B for the interim

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

appendix of the appropriate reference study. Note that select basins are further divided into

subbasins with prorated flows to help quantify flows in key locations. The flow split analysis to

support the interim condition hydrologic analysis is provided in Appendix C.

 Proposed Drainage Condition
5.1 Definition of Proposed Condition

The proposed drainage condition considers the offsite watershed as partially developed as defined

for the existing condition. The onsite watershed is developed with the planned (Phase 1 and 2)

residential development. The planned CCRFCD MPU facility in Grand Canyon Drive is not yet

constructed.

5.2 Discussion of Proposed Condition

Refer to Exhibit I, included in Appendix A, for a detailed illustration of the proposed condition

drainage patterns.  While the planned CCRFCD MPU facility in Grand Canyon Drive is not yet

constructed and the project site is not constructing any storm drain facilities, both regional and

local facilities are illustrated on the proposed condition drainage map but are not accounted for.

These drainage facilities are illustrated to identify the flow rates that are used in the facility sizing

to establish the cost contribution as identified in Section 1.4 of this report.

The drainage pattern during the proposed condition is identical to the interim condition. The

difference is the Phase 2 portion is developed with residential lots and roadways. The temporary

ditches are replaced with drainage easements. The drainage easements identified for the interim

condition for Phase 1 remains for the proposed condition. Again, the flow rates along Grand

Canyon Drive at the intersection of Fisher Avenue, Washburn Avenue, and Rosada Way has

changed which results in differing flow split quantities. The flow split at Grand Canyon Drive and

Hammer Lane remains unchanged from the existing condition. 

5.3 Summary of Proposed Condition Flows

A summary of proposed condition flow rates, as determined by the HEC-1 and reference material,

are presented in a summary table on Exhibit I in Appendix A.  Refer to Appendix B for the

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

in the appendix of the appropriate reference study. Note that select basins are further divided into
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subbasins with prorated flows to help quantify flows in key locations. The flow split analysis to
support the interim condition hydrologic analysis is provided in Appendix C.

 Developed Drainage Condition
6.1 Definition of Developed Condition

The developed drainage condition considers the offsite and onsite fully developed. The planned

CCRFCD MPU facility in Grand Canyon Drive is not yet constructed.

6.2 Discussion of Developed Condition

Refer to Exhibit J, included in Appendix A, for a detailed illustration of the developed condition
drainage patterns.  While the planned CCRFCD MPU facility in Grand Canyon Drive is not yet

constructed and the project site is not constructing any storm drain facilities, both regional and

local facilities are illustrated on the drainage map but are not accounted for. These drainage
facilities are illustrated to identify the flow rates that are used in the facility sizing to establish the

cost contribution as identified in Section 1.4 of this report.

The drainage pattern and basin boundaries during the developed condition are identical to the

proposed condition. The only difference is basins WBAS9 and WBAS13 are considered fully

developed. Again, the flow rates along Grand Canyon Drive at the intersection of Fisher Avenue,

Washburn Avenue, and Rosada Way has changed which results in differing flow split quantities.
The flow split at Grand Canyon Drive and Hammer Lane remains unchanged from the existing

condition.

6.3 Summary of Developed Condition Flows

A summary of developed condition flow rates, as determined by the HEC-1 and reference material,

are presented in a summary table on Exhibit J in Appendix A.  Refer to Appendix B for the
developed condition HEC-1 model. Relevant hydrologic data for the referenced basins are

provided in the appendix of the appropriate reference study. Note that select basins are further
divided into subbasins with prorated flows to help quantify flows in key locations. The flow split

analysis to support the interim condition hydrologic analysis is provided in Appendix C.

 Ultimate Drainage Condition
7.1 Definition of Ultimate Condition

The ultimate condition considers the offsite and onsite watershed fully developed. Additionally,
the planned MPU facility along Grand Canyon Drive is considered complete. 

7.2 Discussion of Ultimate Condition

During the ultimate condition the MPU facility GONO 0350, a 10’x6’ RCB is assumed to be
constructed within Grand Canyon which will function as a hydrologic cutoff for properties to the

east of Grand Canyon Drive.

7.3 Summary of Ultimate Condition Flows

The flows impacting the project site during the ultimate condition are the same at the developed
condition. Therefore, no additional assessment is provided. 
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 Flow Rate Comparison
The following table summarizes the previously anticipated flow rates to the flow rates established

by the drainage conditions presented in this study.   

TABLE 1: COMPARISON OF 100-YEAR FLOW RATES

Location

Anticipated
By Others

Existing 
Condition 

Interim 
Condition 

Proposed 
Condition 

Developed
Condition

Q100 Q100 Q100 Q100 Q100
(cfs) (cfs) (cfs) (cfs) (cfs)

Grand Canyon
Drive

& 
Fisher Avenue

East in Fisher
Ave

212
DIV2*

83
FS2E

62
FS2E

59
FS2E

58
FS2E

South in
Grand Canyon

Drive

63
(Per Map
Callout*)

55
FS2S

40
FS2S

37
FS2S

37
FS2S

Grand Canyon
Drive

& 
Washburn

Road

East in
Washburn Rd

570
(Per NWNS**)

40
FS3E

78
FS3E

65
FS3E

65
FS3E

South in
Grand Canyon

Drive

139
(Per NWNS**)

21
FS3S

48
FS3S

38
FS3S

38
FS3S

Grand Canyon
& 

Rosada Way

East in Rosada
Way

139
NPM**

42
FS4E

59
FS4E

47
FS4E

46
FS4E

South in
Grand Canyon

Drive

45
CP1A****

19
FS4S

28
FS4S

22
FS4S

22
FS4S

La Madre Way
& Jensen
Street

East in La
Madre Way

16
DOFF2*****

17
BAS13E(N)

21
WBAS13I +
BAS13I(N)

21
WBAS13I +
BAS13I(N)

20
WBAS13D +
BAS13I(N)

Grand Canyon
& 

La Madre Way

La Madre Way
West of Grand

Canyon

55****
CP1

20
BAS13E

25
CP5.1

25
CP5.1

23
CP5.1

La Madre Way
at Grand
Canyon 

(From the
Northwest)

100
CP2****  

53
CP5

59
CP5

53
CP5

51
CP5

* Data obtained from the Hammer Study
** Data obtained from the Rosada Study 
*** Data obtained from the Meadows Study
**** Data obtained from the Grimes Study
***** Data obtained from Infante Study 
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The following discussion is provided for each location based on the findings presented in Table 1
and its acceptability: 

• Grand Canyon Drive & Fisher Avenue: The flow rate to this location during the interim,
proposed, and developed condition are less than the existing and anticipated flow rates.
As such, there are no adverse impacts.

• Grand Canyon Drive & Washburn Road: While the flow rate to this location during the
interim, proposed, and developed condition are greater than the existing, it is substantially
less than anticipated. Therefore, the interim, proposed, and developed condition flow
rates are considered acceptable. Note that the higher interim condition flows are
temporary until the completion of the Phase 2 residential improvements.

• Grand Canyon Drive & Rosada Way – East in Rosada Way: The flow rate to this location
during the interim, proposed, and developed condition are greater than the existing but
less than anticipated flow draining east in Rosada Way. Therefore, the interim, proposed,
and developed condition flow rates are considered acceptable. 

• Grand Canyon Drive & Rosada Way – South in Grand Canyon Drive: The flow rate to this
location during the interim, proposed, and developed condition are greater than the
existing but less than the anticipated. Therefore, there is no adverse impacts.

• La Madre Way & Jensen Street: The flow rate to this location during the interim, proposed,
and developed condition are greater than the existing and the anticipated. The increase is
considered acceptable for the following reasons:

o Street flow criteria is met with higher flow rate.
o The existing and interim condition flow comparison depths and velocity show a

negligible increase. Depth and velocity increased by 0.03-ft and 0.11 fps,
respectively.  The supporting comparison computations for LaMadre Way is
provided in Appendix C.

• Grand Canyon Drive & La Madre Way –The flow rate to this location during the interim,
proposed, and developed condition are greater than the existing but less than the
anticipated. Therefore, there is no adverse impacts.

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

roadways has been provided on Exhibits H, I, and J, in Appendix A. Hydraulic calculations for the
perimeter and interior roadways are provided in Appendix C. All sections have been analyzed to

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

Perimeter Section(s): There are 11 sections provided to assess the perimeter roadways adjacent

to the project site. The higher flow rate from the various drainage conditions is utilized and

assessed with the minimum and maximum street slope were applicable: 

• Hualapai Way

• Eula Street, north of Fisher Avenue 

• Eula Street, between Washburn Way and Rosada Way

• Fisher Avenue

• Washburn Avenue

• Rosada Way

• LaMadre Way west of Jensen Street

• LaMadre Way west of Grand Canyon Drive
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• Grand Canyon Drive, between Fisher Avenue and Washburn Avenue

• Grand Canyon Drive, between Washburn Avenue and Rosada Way

• Grand Canyon Drive, between Rosada Way and LaMadre Way

The perimeter 100-yr street flow assessment shows compliance with the 10-yr criteria for

maximum flow depth and DxV. However, the 10-yr assessments for Hualapai Way and Grand

Canyon Drive street are provided to illustrate the 10-yr dry lane compliance.   

Interior Section(s): There are 7 sections provided to assess the interior roadways. Note that

Sections 1 though 7 are only assessed and provided for the higher condition flow rates. For

Sections 1 and 3, the interim condition flows are not applicable because the roadway does not

exists during the interim condition. 

 Drainage Facilities
As part of the project site design, at the request of CLV, inlets and storm drain are provided at all

locations where the project site contributes flows that will ultimately be intercepted by the

planned CCRFCD MPU Facility in Grand Canyon Drive. Per CLV agreement, this study will
provide supporting computations to size the anticipated inlets and storm drain in order to

determine a cost contribution for the installation of the infrastructure at a later time by CLV. The
following location infrastructure are to connect to the planned CCRFCD MPU Facility anticipated

to be within the east half of the roadway. The recommended drainage infrastructures and its
functionality are as follows:

10.1 Storm Drain System in Fisher Ave

The project site located to the south of Fisher Avenue; as such, inlet(s) are only provided for the
south half of Fisher Avenue just west of Grand Canyon Drive. In order to limit the ponding depth,

two inlets (FDI#1a and FDI#1b) in series are provided with a connector pipe (FDI1a’s lateral) and
a pipe (F0) connecting to the planned CCRFCD MPU facility. 

10.2 Storm Drain System Washburn Ave

The project site is located to the north and south of Washburn Avenue so inlets are provided for

the north and south half of Washburn Avenue west of Grand Canyon D . Since the project site has
an easement discharging flows into Washburn Avenue, west of Grand Canyon way, an inlet

(FDI#2) is recommended at the downstream end of the drainage easement located in the north

half of Washburn Avenue. This inlet intercepts a portion of the runoff and the bypass flows are

intercepted by another recommended inlet (FDI#3) that is located closer to Grand Canyon Way.

An inlet (FDI#4) is located in the south half of Washburn Avenue. The storm drain system extends
west from FDI#2 to FDI#3 and then a pipe (F2)  in a southeasterly direction to connect to the

planned CCRFCD MPU facility. FDI#4 (via F1) and the associated lateral would directly connect

to the planned CCRFCD MPU facility. Note that the storm drain system is this area was not

combined into a single connection to the planned CCRFCD MPU facility because the available

depth to cross the existing waterline does not accommodate the necessary headwater depth with

a combined system; therefore, two crossings/connections are provided for the storm drain

facilities in this area.

10.3 Storm Drain System Rosada Way

The project site is located to the north and south of Rosada Way so inlets are provided for the

north (FDI#5) and south (FDI#6) half of Rosada Way just west of Grand Canyon Drive. The storm
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drain system extends west from FDI#5 to FDI#6 and then southeasterly (F3) to the planned
CCRFCD MPU facility.

10.4 Storm Drain System between Rosada Way and La Madre Way

The project site discharges to Grand Canyon Drive via a drainage easement at the southern

terminus of Dusk Skyscrape Street. An inlet (FDI#7) is provided at the downstream end of the
drainage easement with a lateral that connects to the planned CCRFCD MPU facility.

10.5 Drainage Laterals to La Madre Way 

The project site located to the north of La Madre Way; as such, an inlet (FDI#8) is only provided

for the north half of La Madre Way just west of Grand Canyon Drive. From the inlet is a lateral

that connects to the planned CCRFCD MPU facility.

10.6 Temporary Ditches

With the proposed grading of the Phase 2 limit with the Phase 1 improvement plan set, there are
two locations where flows are being routed onsite and one location to discharge runoff from the

project site. They are identified as TD1 through TD3 on Exhibit H, provided in Appendix A. The
temporary ditches are sized for containment plus a minimum of 6” freeboard. The resulting

velocity are appropriate for the recommended lining. Refer to Appendix C for the temporary ditch

and riprap lining computations. 

 Drainage Easements
As part of the project site design, drainage easements are proposed to accept and discharge the
runoff. All drainage easements are designed and assessed for surface flow and are described with

the following design considerations: 

Phase 1 (Refer to Exhibit H, in Appendix A, for the drainage easement locations):

• DE1 is located at the southern terminus of Golden Twilight Ct. The drainage easement
accommodates a flow rate greater than 20 cfs. As such, the easement is 20-ft wide.

• DE2 is located at the southern terminus of Dusk Skyscape Steet. The drainage easement
accommodates a flow rate less than 20 cfs. As such, the easement is only 10-ft wide. A
grade break is provided within the drainage easement to help reduce the flow velocity
before the flows are discharged onto a rural roadway section.

• DE3 and DE4 is located along the west edge of the project site between Rosada Way and
LaMadre Way. While the drainage easement is 20-ft wide, it is intercepting a flow rate
less than 20 cfs. The easement is accepting runoff from the west at various locations where
there is an existing wash/flow line. A 10-ft wide irregular concrete pad section is provided
the route the flows north and south towards the DE5 easement.

• DE5 is located at the western terminus of Sparkling Moon Street routes the flows from
DE3 and DE4 onto Sparkling Moon Street. The easement here is 10-ft wide for a flow rate
less than 20 cfs. 

• DE6 is located at the southern terminus of Sparkling Moon Street and routes flows
between an existing residential four-lot subdivision and a Kern River Gas easement.  The
physical distance between the walls of the four-lot subdivision and the Kern River Gas
easement is 11-ft. As such, a 10-ft wide u-channel is provided to convey the flows. Since
the adjacent walls are existing, the depth of the u-channel has been increased to provide
flood protection for the existing walls/lots.
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Phase 2 (Refer to Exhibit I, in Appendix A, for the drainage easement locations):

• DE7 is located off   a low point on Eclipsed Moon Street that discharges the project site
flows onto Eula Street. Note that DE7 replaces TD2 provided for the interim condition.
The easement here is 10-ft wide for a flow rate less than 20 cfs. A grade break is provided
within the drainage easement to help reduce the flow velocity before the flows are
discharged onto a rural roadway section.

• DE8 is located off a low point in Haulapai Way that accepts offsite runoff. The easement
consists of a varying width u-channel as the flows turn twice within the easement. The
north-south running segment is an 11-ft wide u-channel, while the east-west portions
consist of a 19-ft wide u-channel. 

• DE9 is located off a low point in Eula Street between Washburn Avenue and Rosada Way.
The easement is located within a common element and discharges onto Nightly Shine
Place. A   9-ft wide u-channel is provided to convey the flows

Supporting drainage easement hydraulic analyses are provided in Appendix C. 

 Finished Floor Elevations 
Finished floor elevations for the proposed lots (within the City of Las Vegas) are determined to be

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

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

Lots adjacent to drainage easements are assessed with the drainage easement’s weir and normal

depth. Lots adjacent to flows turning 90 degrees are assessed with the specific energy of the

approaching flows. A spreadsheet showing the finished floor analysis and the supplemental

assessments have been included in Appendix D. Where necessary for flood protection, solid
grouting of walls is proposed. 

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

state of Nevada and with the CCRFCD Manual. 

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

3. The project site is adjacent to a planned CCRFCD regional facility along Grand Canyon
Drive. Therefore, concurrence from CCRFCD is anticipated. 

4. The project site is adjacent to Clark County jurisdiction. Therefore, concurrence from
Clark County is anticipated.

5. As indicated in Section 1.4, drainage facilities are sizes to provide a cost contribution of
the anticipated facilities associated with the project site in leu of constructing the inlets
and laterals at this time since the MPU facility in Grand Canyon is not yet constructed.
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6. The recommended storm drain facilities meet all CCRFCD Manual criteria as discussed
in Section 2.3 of this report. 

7. The perimeter and interior roadways meet all CCRFCD Manual criteria as discussed in
Section 2.3 of this report.

8. Finished floor elevations for the proposed lots (within the City of Las Vegas) are
determined to be a vertical distance above the gutter flow line of twice the depth of flow
in the street on the high side of the lot, and 6-inches above the top of curb at the high
side of the lot, whichever is higher.  

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

 References
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                                                      APPENDIX A
Drainage Exhibits
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RUNOFF AND HEC-1 MODEL'S CONCENTRATION POINT
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                                                      APPENDIX B
Hydrologic Analyses



                 Precipitation Data



*Project site not located within the McCarran Rainfall area (T22-R62-S22)

Project Site*



2.2 x 1.43 = 3.15in

Project Site*

3.12in2.18 x 1.43 = 



1.40 x 1.24 = 1.74in

Project Site*

1.39 x 1.24 = 1.72in









CN Computation, Soils & Land Use Data



Soil Data & Curve Number Computation
Project Name & Number: LEN2206 - Grand Canyon & Washburn

By: 

Date: 

Data:

Soil Type - Soil Survey Area & Version, Soil Description A B C D

LV 190 Las Vegas Valley (NV788) Dalian very gravelly fine sandy loam, 2 to 4 percent slopes 100% 0% 0% 0%

LV 400 Las Vegas Valley (NV788) Tencee very gravelly fine sandy loam, 2 to 8 percent slopes 0% 0% 0% 100%

A B C D

63 77 85 88

47 66 77 83

57 73 82 86

60 74 83 87

62 76 84 88

84 89 92 94

89 93 95 96

92 94 95 96

*Commercial land use per Note 3

BASIN ID 85.04 64.2

SUBAREA

A B C D A B C D ACRES

LV 190 2.7% 100% 0% 0% 0% 83 89 92 93 2.32 2.26

LV 190 9.4% 100% 0% 0% 0% 63 77 85 88 8.01 5.93

LV 190 50.6% 100% 0% 0% 0% 60 74 83 87 43.06 30.38

LV 190 27.0% 100% 0% 0% 0% 62 76 84 88 22.99 16.76

LV 400 4.3% 0% 0% 0% 100% 63 77 85 88 3.64 3.77

LV 400 5.9% 0% 0% 0% 100% 60 74 83 87 5.02 5.14

100.0%

BASIN ID 39.92 72.3

SUBAREA

A B C D A B C D ACRES

LV 400 5.3% 0% 0% 0% 100% 83 89 92 93 2.12 4.94

LV 400 3.6% 0% 0% 0% 100% 60 74 83 87 1.45 3.16

LV 190 26.9% 100% 0% 0% 0% 62 76 84 88 10.72 16.65

LV 190 64.2% 100% 0% 0% 0% 74 83 88 91 25.63 47.51

100.0%

BASIN ID 55.13 64.1

SUBAREA

A B C D A B C D ACRES

LV 190 11.1% 100% 0% 0% 0% 83 89 92 93 6.12 9.21

LV 190 26.6% 100% 0% 0% 0% 63 77 85 88 14.66 16.75

LV 190 7.9% 100% 0% 0% 0% 57 73 82 86 4.36 4.51

LV 190 6.0% 100% 0% 0% 0% 60 74 83 87 3.32 3.61

LV 190 48.4% 100% 0% 0% 0% 62 76 84 88 26.67 29.99

100.0%

BASIN ID 46.77 60.0

SUBAREA 

A B C D A B C D ACRES

LV 190 100.0% 100% 0% 0% 0% 60 74 83 87 46.77 60.00

100.0%

CURVE

NUMBER

HYDROLOGIC SOIL

GROUP PERCENTS
 LAND USE CN 

PERCENT 

SURVEY

AREA

 LAND USE CN 

5 Med-Den Res, 2-4 units/acre

4 Low-Den Res, 1-2 units/acre

CURVE

NUMBER

5 Med-Den Res, 2-4 units/acre

1 Undeveloped Land, Open Desert

3 Rural, 0.5-1 units/acre

4 Low-Den Res, 1-2 units/acre

LAND USE

LAND USE

6 High-Den Res, 4-8 units/acre

TOTAL AREA & COMPOSITE CURVE NUMBER: 

CURVE

NUMBER

Paved Open Ditches

HYDROLOGIC SOIL

GROUP PERCENTS

5 Med-Den Res, 2-4 units/acre

4 Low-Den Res, 1-2 units/acre

Paved Open Ditches

1 Undeveloped Land, Open Desert

4 Low-Den Res, 1-2 units/acre

TOTAL AREA & COMPOSITE CURVE NUMBER: 

SOIL

TYPE

SUBAREA

PERCENT

HYDROLOGIC SOIL

GROUP PERCENTS
 LAND USE CN 

BAS2E 

BAS3E 

BAS4E 

PERCENT 

SURVEY

AREA

SOIL

TYPE

SUBAREA

PERCENT

PERCENT 

SURVEY

AREA

SOIL

TYPE

SUBAREA

PERCENT

PERCENT 

TOTAL AREA & COMPOSITE CURVE NUMBER: 

LAND USE

NRCS Soil Data

Note: The basins which are composed

entirely of roadway utilize the 98 curve

number for roadway regardless of soil type. 

Therefore, no curve number computations

are provided for these basins.  This applies to

all conditions.

Land Use

1 Undeveloped Land, Open Desert

2 Parks, Golf Courses

3 Rural, 0.5-1 units/acre

4 Low-Den Res, 1-2 units/acre

5 Med-Den Res, 2-4 units/acre

PLM

2018 MPU

Reference:

3/27/2023

HYDROLOGIC SOIL

GROUP PERCENTS

TOTAL AREA & COMPOSITE CURVE NUMBER: 

4 Low-Den Res, 1-2 units/acre

LAND USE

Paved Open Ditches

1 Undeveloped Land, Open Desert

8 Very High-Den Res, >12 units/acre

9 Commercial, Retail, Casino, High Rise

7 Public Facility/Res, 8-12 units/acre

Existing Condition

SURVEY

AREA

SUBAREA

PERCENT

 LAND USE CN CURVE

NUMBER

BAS1E

SOIL

TYPE

J:\LEN2206-000 Grand Canyon & Washburn\Drainage\Technical Study\Calcs\1_Hydrology\LEN2206 TDS CN and Lag Time Calcs



BASIN ID 9.08 60.9

SUBAREA

A B C D A B C D ACRES 

LV 190 9.0% 100% 0% 0% 0% 83 89 92 93 0.82 7.50

LV 190 2.3% 100% 0% 0% 0% 98 98 98 98 0.21 2.26

LV 190 68.9% 100% 0% 0% 0% 57 73 82 86 6.26 39.30

LV 190 19.7% 100% 0% 0% 0% 60 74 83 87 1.79 11.83

100.0%

BASIN ID 4.49 64.6

SUBAREA 

A B C D A B C D ACRES 

LV 190 20.0% 100% 0% 0% 0% 83 89 92 93 0.90 16.63

LV 190 80.0% 100% 0% 0% 0% 60 74 83 87 3.59 47.98

100.0%

BASIN ID 10.32 63.0

SUBAREA

A B C D A B C D ACRES 

LV 190 100.0% 100% 0% 0% 0% 63 77 85 88 10.32 63.00

100.0%

BASIN ID 0.66 83.0

SUBAREA 

A B C D A B C D ACRES 

LV 190 100.0% 100% 0% 0% 0% 83 89 92 93 0.66 83.00

100.0%

BASIN ID 73.89 63.3

SUBAREA 

A B C D A B C D ACRES 

LV 190 1.7% 100% 0% 0% 0% 83 89 92 93 1.27 1.43

LV 190 98.3% 100% 0% 0% 0% 63 77 85 88 72.62 61.92

100.0%

BASIN ID 1.09 74.0

SUBAREA 

A B C D A B C D ACRES 

LV 190 56.0% 100% 0% 0% 0% 83 89 92 93 0.61 46.45

LV 190 26.6% 100% 0% 0% 0% 63 77 85 88 0.29 16.76

LV 190 17.4% 100% 0% 0% 0% 62 76 84 88 0.19 10.81

100.0%

BASIN ID 20.50 65.4

SUBAREA 

A B C D A B C D ACRES 

LV 190 4.5% 100% 0% 0% 0% 83 89 92 93 0.92 3.72

LV 190 11.8% 100% 0% 0% 0% 77 86 91 94 2.41 9.05

LV 190 80.0% 100% 0% 0% 0% 63 77 85 88 16.40 50.40

LV 190 3.8% 100% 0% 0% 0% 60 74 83 87 0.77 2.25

100.0%

BASIN ID 0.58 83.0

SUBAREA 

A B C D A B C D ACRES 

LV 190 100.0% 100% 0% 0% 0% 83 89 92 93 0.58 83.00

100.0%

BASIN ID 34.41 64.0

SUBAREA 

A B C D A B C D ACRES 

LV 190 7.4% 100% 0% 0% 0% 83 89 92 93 2.53 6.10

LV 190 67.7% 100% 0% 0% 0% 63 77 85 88 23.29 42.64

LV 190 12.5% 100% 0% 0% 0% 60 74 83 87 4.30 7.50

LV 190 12.5% 100% 0% 0% 0% 62 76 84 88 4.29 7.73

100.0%

Paved Open Ditches

5 Med-Den Res, 2-4 units/acre

PERCENT 

1 Undeveloped Land, Open Desert

4 Low-Den Res, 1-2 units/acre

PERCENT 

BAS13E

SURVEY 

AREA 

 LAND USE CN SUBAREA

PERCENT
LAND USE

SUBAREA

PERCENT
LAND USE

HYDROLOGIC SOIL

GROUP PERCENTS

1 Undeveloped Land, Open Desert

PERCENT 

Paved Open Ditches

HYDROLOGIC SOIL

GROUP PERCENTS

SOIL 

TYPE 

SUBAREA

PERCENT
LAND USE

HYDROLOGIC SOIL

GROUP PERCENTS
 LAND USE CN

SOIL 

TYPE 

SURVEY 

AREA 

 LAND USE CN 

TOTAL AREA & COMPOSITE CURVE NUMBER: 

Paved Open Ditches

LAND USE

HYDROLOGIC SOIL

GROUP PERCENTS
 LAND USE CN CURVE

NUMBER

TOTAL AREA & COMPOSITE CURVE NUMBER: 

4 Low-Den Res, 1-2 units/acre

1 Undeveloped Land, Open Desert

Paved Open Ditches

CURVE

NUMBER

CURVE

NUMBER

CURVE

NUMBER

CURVE

NUMBER

CURVE

NUMBER

CURVE

NUMBER

1 Undeveloped Land, Open Desert

Paved Open Ditches

Roadway

CURVE

NUMBER

Newly Graded

1 Undeveloped Land, Open Desert

CURVE

NUMBER

BAS12E TOTAL AREA & COMPOSITE CURVE NUMBER:

SURVEY 

AREA 

SOIL

TYPE

HYDROLOGIC SOIL

GROUP PERCENTS

BAS6E

HYDROLOGIC SOIL

GROUP PERCENTS
 LAND USE CN

Paved Open Ditches

SOIL 

TYPE 

SUBAREA

PERCENT

SUBAREA

PERCENT

3 Rural, 0.5-1 units/acre

4 Low-Den Res, 1-2 units/acre

BAS8E TOTAL AREA & COMPOSITE CURVE NUMBER:

TOTAL AREA & COMPOSITE CURVE NUMBER:

BAS5E

PERCENT 

LAND USE

HYDROLOGIC SOIL

GROUP PERCENTS

SURVEY 

AREA 

Paved Open Ditches

SOIL 

TYPE 

SUBAREA

PERCENT

SURVEY 

AREA 

LAND USE

HYDROLOGIC SOIL

GROUP PERCENTS
 LAND USE CN

PERCENT 

SURVEY 

AREA 

SOIL 

TYPE 

SUBAREA

PERCENT
LAND USE

BAS9E TOTAL AREA & COMPOSITE CURVE NUMBER: 

SURVEY 

AREA 

SOIL 

TYPE 

 LAND USE CN

BAS11E TOTAL AREA & COMPOSITE CURVE NUMBER: 

PERCENT 

SURVEY 

AREA 

SOIL 

TYPE 

SUBAREA

PERCENT
LAND USE

HYDROLOGIC SOIL

GROUP PERCENTS
 LAND USE CN 

4 Low-Den Res, 1-2 units/acre

PERCENT 

BAS7E TOTAL AREA & COMPOSITE CURVE NUMBER:

SURVEY 

AREA 

SOIL 

TYPE 

SUBAREA

PERCENT

Paved Open Ditches

5 Med-Den Res, 2-4 units/acre

TOTAL AREA & COMPOSITE CURVE NUMBER:

LAND USE

BAS10E

PERCENT 

PERCENT 

 LAND USE CN 
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BASIN ID 45.51 64.3

SUBAREA

A B C D A B C D ACRES 

LV 190 13.4% 100% 0% 0% 0% 83 89 92 93 6.12 11.16

LV 190 11.1% 100% 0% 0% 0% 63 77 85 88 5.04 6.98

LV 190 9.6% 100% 0% 0% 0% 57 73 82 86 4.36 5.46

LV 190 7.3% 100% 0% 0% 0% 60 74 83 87 3.32 4.38

LV 190 58.6% 100% 0% 0% 0% 62 76 84 88 26.67 36.33

100.0%

BASIN ID 9.43 77.0

SUBAREA 

A B C D A B C D ACRES 

LV 190 100.0% 100% 0% 0% 0% 77 86 91 94 9.43 77.00

100.0%

BASIN ID 45.05 72.8

SUBAREA 

A B C D A B C D ACRES 

LV 190 3.8% 100% 0% 0% 0% 83 89 92 93 1.72 3.17

LV 190 66.4% 100% 0% 0% 0% 77 86 91 94 29.93 51.16

LV 190 29.7% 100% 0% 0% 0% 62 76 84 88 13.40 18.44

100.0%

BASIN ID 25.03 64.2

SUBAREA 

A B C D A B C D ACRES 

LV 190 6.3% 100% 0% 0% 0% 83 89 92 93 1.58 5.24

LV 190 90.6% 100% 0% 0% 0% 63 77 85 88 22.68 57.09

LV 190 3.1% 100% 0% 0% 0% 60 74 83 87 0.77 1.85

100.0%

BASIN ID 23.56 70.5

SUBAREA 

A B C D A B C D ACRES 

LV 190 7.3% 100% 0% 0% 0% 83 89 92 93 1.72 6.06

LV 190 46.5% 100% 0% 0% 0% 77 86 91 94 10.95 35.79

LV 190 46.2% 100% 0% 0% 0% 62 76 84 88 10.89 28.66

100.0%

BASIN ID 6.28 66.8

SUBAREA

A B C D A B C D ACRES 

LV 190 9.2% 100% 0% 0% 0% 83 89 92 93 0.58 7.67

LV 190 18.0% 100% 0% 0% 0% 77 86 91 94 1.13 13.86

LV 190 20.5% 100% 0% 0% 0% 63 77 85 88 1.29 12.94

LV 190 52.2% 100% 0% 0% 0% 62 76 84 88 3.28 32.38

100.0%

BASIN ID 33.02 63.6

SUBAREA 

A B C D A B C D ACRES 

LV 190 4.8% 100% 0% 0% 0% 83 89 92 93 1.58 3.97

LV 190 82.2% 100% 0% 0% 0% 63 77 85 88 27.14 51.78

LV 190 13.0% 100% 0% 0% 0% 60 74 83 87 4.30 7.81

100.0%

BASIN ID 8.43 65.5

SUBAREA 

A B C D A B C D ACRES 

LV 190 16.5% 100% 0% 0% 0% 83 89 92 93 1.39 13.69

LV 190 83.5% 100% 0% 0% 0% 62 76 84 88 7.04 51.78

100.0%

BASIN ID 9.43 62.0

SUBAREA

A B C D A B C D ACRES

CURVE

NUMBER

SURVEY

AREA

SOIL

TYPE

SUBAREA

PERCENT
LAND USE

HYDROLOGIC SOIL

GROUP PERCENTS
 LAND USE CN 

CURVE

NUMBER

CURVE

NUMBER

Paved Open Ditches

5 Med-Den Res, 2-4 units/acre

PERCENT 

4 Low-Den Res, 1-2 units/acre

PERCENT 

BAS9I TOTAL AREA & COMPOSITE CURVE NUMBER: 

SURVEY 

AREA 

SOIL 

TYPE 

SUBAREA

PERCENT
LAND USE

HYDROLOGIC SOIL

GROUP PERCENTS
 LAND USE CN

SURVEY 

AREA 

SOIL 

TYPE 

SUBAREA

PERCENT
LAND USE

HYDROLOGIC SOIL

GROUP PERCENTS
 LAND USE CN CURVE

NUMBER

Paved Open Ditches

1 Undeveloped Land, Open Desert

HYDROLOGIC SOIL

GROUP PERCENTS
 LAND USE CN CURVE

NUMBER

Paved Open Ditches

5 Med-Den Res, 2-4 units/acre

PERCENT 

WBAS9I TOTAL AREA & COMPOSITE CURVE NUMBER: 

Newly Graded

Newly Graded

1 Undeveloped Land, Open Desert

 LAND USE CN 

NBAS7P TOTAL AREA & COMPOSITE CURVE NUMBER:

TOTAL AREA & COMPOSITE CURVE NUMBER: 

SURVEY 

AREA 

SOIL 

TYPE 

SUBAREA

PERCENT

1 Undeveloped Land, Open Desert

3 Rural, 0.5-1 units/acre

4 Low-Den Res, 1-2 units/acre

5 Med-Den Res, 2-4 units/acre

PERCENT 

WBAS13I

PERCENT 

NBAS7I TOTAL AREA & COMPOSITE CURVE NUMBER:

CURVE

NUMBER

Interim Condition

Proposed Condition

SBAS7I TOTAL AREA & COMPOSITE CURVE NUMBER: 

SURVEY 

AREA 

SOIL 

TYPE 

SUBAREA

PERCENT
LAND USE

SURVEY 

AREA 

SOIL 

TYPE 

SUBAREA

PERCENT
LAND USE

HYDROLOGIC SOIL

GROUP PERCENTS
 LAND USE CN

BAS11I

5 Med-Den Res, 2-4 units/acre

PERCENT 

BAS13I TOTAL AREA & COMPOSITE CURVE NUMBER:

SOIL 

TYPE 

SUBAREA

PERCENT

CURVE

NUMBER

Paved Open Ditches

Newly Graded

TOTAL AREA & COMPOSITE CURVE NUMBER: 

CURVE

NUMBER

Paved Open Ditches

4 Low-Den Res, 1-2 units/acre

1 Undeveloped Land, Open Desert

SOIL 

TYPE 

SUBAREA

PERCENT
LAND USE

HYDROLOGIC SOIL

GROUP PERCENTS
 LAND USE CN 

Newly Graded

SURVEY 

AREA 

BAS3I TOTAL AREA & COMPOSITE CURVE NUMBER:

SURVEY 

AREA 

SOIL 

TYPE 

SUBAREA

PERCENT
LAND USE

HYDROLOGIC SOIL

GROUP PERCENTS

PERCENT 

 LAND USE CN

Paved Open Ditches

LAND USE

HYDROLOGIC SOIL

GROUP PERCENTS
 LAND USE CN 

CURVE

NUMBER

Paved Open Ditches

5 Med-Den Res, 2-4 units/acre

PERCENT 

LAND USE

HYDROLOGIC SOIL

GROUP PERCENTS
SURVEY 

AREA 
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LV 190 100.0% 100% 0% 0% 0% 62 76 84 88 9.43 62.00

100.0%

BASIN ID 45.05 64.0

SUBAREA 

A B C D A B C D ACRES 

LV 190 9.4% 100% 0% 0% 0% 83 89 92 93 4.23 7.79

LV 190 3.7% 100% 0% 0% 0% 63 77 85 88 1.67 2.34

LV 190 86.9% 100% 0% 0% 0% 62 76 84 88 39.15 53.88

100.0%

BASIN ID 25.03 64.1

SUBAREA 

A B C D A B C D ACRES 

LV 190 6.3% 100% 0% 0% 0% 83 89 92 93 1.58 5.24

LV 190 83.7% 100% 0% 0% 0% 63 77 85 88 20.94 52.71

LV 190 7.0% 100% 0% 0% 0% 62 76 84 88 1.74 4.31

LV 190 3.1% 100% 0% 0% 0% 60 74 83 87 0.77 1.85

100.0%

BASIN ID 23.56 64.6

SUBAREA

A B C D A B C D ACRES 

LV 190 12.3% 100% 0% 0% 0% 83 89 92 93 2.89 10.18

LV 190 87.7% 100% 0% 0% 0% 62 76 84 88 20.67 54.39

100.0%

5 Med-Den Res, 2-4 units/acre 

PERCENT 

WBAS9P TOTAL AREA & COMPOSITE CURVE NUMBER: 

SURVEY 

AREA 

SOIL 

TYPE 

SUBAREA

PERCENT
LAND USE

HYDROLOGIC SOIL

GROUP PERCENTS
 LAND USE CN CURVE

NUMBER

SBAS7P TOTAL AREA & COMPOSITE CURVE NUMBER: 

CURVE

NUMBER

SURVEY 

AREA 

SOIL 

TYPE 

SUBAREA

PERCENT
LAND USE

HYDROLOGIC SOIL

GROUP PERCENTS

Paved Open Ditches

5 Med-Den Res, 2-4 units/acre

PERCENT 

5 Med-Den Res, 2-4 units/acre

 LAND USE CN

BAS9P TOTAL AREA & COMPOSITE CURVE NUMBER:

SOIL 

TYPE 

SUBAREA

PERCENT
LAND USE

HYDROLOGIC SOIL

GROUP PERCENTS
 LAND USE CN

Paved Open Ditches

1 Undeveloped Land, Open Desert

Paved Open Ditches

5 Med-Den Res, 2-4 units/acre

PERCENT 

Natural Desert Landscaping

SURVEY 

AREA 

PERCENT 

CURVE

NUMBER

4 Low-Den Res, 1-2 units/acre
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BASIN ID 45.51 64.0

SUBAREA

A B C D A B C D ACRES 

LV 190 13.4% 100% 0% 0% 0% 83 89 92 93 6.12 11.16

LV 190 9.6% 100% 0% 0% 0% 57 73 82 86 4.36 5.46

LV 190 18.4% 100% 0% 0% 0% 60 74 83 87 8.36 11.02

LV 190 58.6% 100% 0% 0% 0% 62 76 84 88 26.67 36.33

100.0%

BASIN ID 25.03 64.8

SUBAREA

A B C D A B C D ACRES 

LV 190 13.7% 100% 0% 0% 0% 83 89 92 93 3.44 11.41

LV 190 3.1% 100% 0% 0% 0% 60 74 83 87 0.77 1.85

LV 190 83.2% 100% 0% 0% 0% 62 76 84 88 20.82 51.57

100.0%

BASIN ID 33.02 63.7

SUBAREA 

A B C D A B C D ACRES 

LV 190 9.2% 100% 0% 0% 0% 83 89 92 93 3.05 7.67

LV 190 13.0% 100% 0% 0% 0% 60 74 83 87 4.30 7.81

LV 190 77.7% 100% 0% 0% 0% 62 76 84 88 25.67 48.20

100.0%

4 Low-Den Res, 1-2 units/acre

5 Med-Den Res, 2-4 units/acre

PERCENT 

SURVEY 

AREA 

SOIL 

TYPE 

SUBAREA

PERCENT
LAND USE

HYDROLOGIC SOIL

GROUP PERCENTS
 LAND USE CN CURVE

NUMBER

Paved Open Ditches

4 Low-Den Res, 1-2 units/acre

Paved Open Ditches

5 Med-Den Res, 2-4 units/acre

PERCENT 

Developed Condition

CURVE

NUMBER

WBAS13D TOTAL AREA & COMPOSITE CURVE NUMBER: 

WBAS9D TOTAL AREA & COMPOSITE CURVE NUMBER:

SURVEY 

AREA 

SOIL 

TYPE 

SUBAREA

PERCENT
LAND USE

HYDROLOGIC SOIL

GROUP PERCENTS
 LAND USE CN

Paved Open Ditches

3 Rural, 0.5-1 units/acre

4 Low-Den Res, 1-2 units/acre

5 Med-Den Res, 2-4 units/acre

PERCENT 

BAS3D TOTAL AREA & COMPOSITE CURVE NUMBER:

SURVEY 

AREA 

SOIL 

TYPE 

SUBAREA

PERCENT
LAND USE

HYDROLOGIC SOIL

GROUP PERCENTS
 LAND USE CN CURVE

NUMBER
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Watershed Analysis

2018 Las Vegas Valley Master Plan Update  2-7

industrial, heavy industrial and commercial areas (land use categories 8 through 11) are

assumed 100% fair condition desert shrub for the open space distribution. Parks/golf

courses and schools (land use categories 2 and 12) are assumed 70% open

landscaping (grass) in good condition and 30% fair condition desert shrub for the open

space distribution. This 70%-30% split was determined after reviewing the Spring 2016

aerial imagery.

4. All designated right-of-way areas were categorized as public facility (land use category

7) to be consistent throughout the Las Vegas Valley.

It should be noted that undeveloped land, open desert (land use category 1) will continue to use

100% poor condition desert shrub (<30% ground cover).

The directly connected impervious area percentages and corresponding open space distribution

of each land use category is presented in Table 2-2:

Table 2-2 - Land Use Categories

Land

Use

Index

Land Use Description
Impervious* 

(%)

Open

Landscape

Good

Condition

Grass (%)

Open Desert

Shrub Fair

Condition

Natural Desert

Landscaping

(%)

1 Undeveloped Land, Open Desert 0 0 100**

2 Parks, Golf Courses 5 66.5 28.5

3 Rural, 0.5-1 units per acre (uses 1 unit/acre) 20 40 40

4 Low-Density Residential, 1-2 units per acre (uses 2 units/acre) 25 37.5 37.5

5 Medium-Density Residential, 2-4 units per acre (uses 3 units/acre) 30 35 35

6 High-Density residential, 4-8 units per acre (uses 6 units/acre) 52 24 24

7 Public Facility and Residential, 8-12 units/acre 72 14 14

8 Very High-Density Residential, 12 units/acre or more 80 0 20

9 Commercial, Retail, Casino, High Rise Condominiums 85 0 15

10 Light Industrial 72 0 28

11 Heavy Industrial 85 0 15

12 Schools 50 35 15

13 Lakes 0 0 0

* Impervious areas are directly connected to the drainage system

** Open Desert Shrub Poor Condition is applied for Undeveloped Land, Open Desert (Land Use Index Number 1)

The land use data used with the 2018 MPU is shown on the W-Maps. Figure 2-1 shows the

geographic comparison between the 2018 and 2008 MPU land use coverages in terms of

percent imperviousness. The increase or decrease in impervious area represents an increase

or decrease, respectively, in the runoff potential for a given area.

 



Curve Number Matrix

A B C  D
ROCK

OUTCROP
1 2 3  4  5  6  7  8  9  10 11 12 13

CN ---> 63 47 57 60 62 74  84  89 92 86  92 71 30
CN ---> 77 66  73 74  76  83 89 93 94  91 94  81 30

CN ---> 85  77 82 83 84  88  92 95  95  93 95  87 30
CN ---> 88  83 86  87 88  91 94  96  96  95  96  90 30

CN ---> 90 90 92 92 92 94  96  96  97 96  97 94  30

% % % % %  

1100 6 0 0 59 35  87.0 83.0 86.0 87.0 88.0 91.0 94.0 96.0 96.0 95.0 96.0 90.0 30.0
1105  55 40 0 5 0 70.0 56.0 65.0 67.0 69.0 78.0 86.0 91.0 93.0 88.0 93.0 76.0 30.0
1107 0 100 0 0 0 77.0 66.0 73.0 74.0 76.0 83.0 89.0 93.0 94.0 91.0 94.0 81.0 30.0
1112 100 0 0 0 0 63.0 47.0 57.0 60.0 62.0 74.0 84.0 89.0 92.0 86.0 92.0 71.0 30.0
1113 100 0 0 0 0 63.0 47.0 57.0 60.0 62.0 74.0 84.0 89.0 92.0 86.0 92.0 71.0 30.0
1117 100 0 0 0 0 63.0 47.0 57.0 60.0 62.0 74.0 84.0 89.0 92.0 86.0 92.0 71.0 30.0
1120 100 0 0 0 0 63.0 47.0 57.0 60.0 62.0 74.0 84.0 89.0 92.0 86.0 92.0 71.0 30.0
1127 100 0 0 0 0 63.0 47.0 57.0 60.0 62.0 74.0 84.0 89.0 92.0 86.0 92.0 71.0 30.0
1129 100 0 0 0 0 63.0 47.0 57.0 60.0 62.0 74.0 84.0 89.0 92.0 86.0 92.0 71.0 30.0
1130 65 0 25 10 0 71.0 58.0 66.0 68.0 70.0 79.0 87.0 91.0 93.0 89.0 93.0 77.0 30.0
1132 100 0 0 0 0 63.0 47.0 57.0 60.0 62.0 74.0 84.0 89.0 92.0 86.0 92.0 71.0 30.0
1133 70 0 10 0 20 71.0 58.0 67.0 68.0 70.0 79.0 87.0 91.0 93.0 89.0 93.0 77.0 30.0
1134  100 0 0 0 0 63.0 47.0 57.0 60.0 62.0 74.0 84.0 89.0 92.0 86.0 92.0 71.0 30.0
1135  84 0 0 16 0 67.0 52.0 62.0 64.0 66.0 76.0 85.0 90.0 92.0 87.0 92.0 74.0 30.0
1140 0 0 100 0 0 85.0 77.0 82.0 83.0 84.0 88.0 92.0 95.0 95.0 93.0 95.0 87.0 30.0
1141 8 0 2 70 20 86.0 81.0 85.0 86.0 86.0 90.0 93.0 95.0 96.0 94.0 96.0 89.0 30.0
1150 0 0 0 100 0 88.0 83.0 86.0 87.0 88.0 91.0 94.0 96.0 96.0 95.0 96.0 90.0 30.0
1151 41 0 0 59 0 78.0 68.0 74.0 76.0 77.0 84.0 90.0 93.0 94.0 91.0 94.0 82.0 30.0
1152 0 0 0 100 0 88.0 83.0 86.0 87.0 88.0 91.0 94.0 96.0 96.0 95.0 96.0 90.0 30.0
1155  0 0 0 100 0 88.0 83.0 86.0 87.0 88.0 91.0 94.0 96.0 96.0 95.0 96.0 90.0 30.0
1156  1 10 0 89 0 87.0 81.0 84.0 85.0 86.0 90.0 93.0 95.0 96.0 94.0 96.0 89.0 30.0
1160 0 0 100 0 0 85.0 77.0 82.0 83.0 84.0 88.0 92.0 95.0 95.0 93.0 95.0 87.0 30.0

1160dn 46 1 0 53 0 76.0 66.0 73.0 74.0 76.0 83.0 89.0 93.0 94.0 91.0 94.0 81.0 30.0
1165  32 40 15 13 0 75.0 64.0 71.0 73.0 74.0 82.0 88.0 92.0 94.0 90.0 94.0 80.0 30.0
1181 100 0 0 0 0 63.0 47.0 57.0 60.0 62.0 74.0 84.0 89.0 92.0 86.0 92.0 71.0 30.0
1182 95 0 5 0 0 64.0 48.0 58.0 61.0 63.0 74.0 84.0 90.0 92.0 86.0 92.0 72.0 30.0
1183 100 0 0 0 0 63.0 47.0 57.0 60.0 62.0 74.0 84.0 89.0 92.0 86.0 92.0 71.0 30.0
1184  100 0 0 0 0 63.0 47.0 57.0 60.0 62.0 74.0 84.0 89.0 92.0 86.0 92.0 71.0 30.0
1187 100 0 0 0 0 63.0 47.0 57.0 60.0 62.0 74.0 84.0 89.0 92.0 86.0 92.0 71.0 30.0
1190 100 0 0 0 0 63.0 47.0 57.0 60.0 62.0 74.0 84.0 89.0 92.0 86.0 92.0 71.0 30.0
1191 100 0 0 0 0 63.0 47.0 57.0 60.0 62.0 74.0 84.0 89.0 92.0 86.0 92.0 71.0 30.0
1192 55 35 0 10 0 70.0 57.0 66.0 68.0 70.0 79.0 87.0 91.0 93.0 88.0 93.0 76.0 30.0
1200 0 0 100 0 0 85.0 77.0 82.0 83.0 84.0 88.0 92.0 95.0 95.0 93.0 95.0 87.0 30.0
1206 0 0 100 0 0 85.0 77.0 82.0 83.0 84.0 88.0 92.0 95.0 95.0 93.0 95.0 87.0 30.0
1207 3 85 5 7 0 78.0 67.0 74.0 75.0 77.0 83.0 89.0 93.0 94.0 91.0 94.0 82.0 30.0
1222 0 0 100 0 0 85.0 77.0 82.0 83.0 84.0 88.0 92.0 95.0 95.0 93.0 95.0 87.0 30.0
1225  9 20 50 21 0 82.0 73.0 79.0 80.0 81.0 86.0 91.0 94.0 95.0 92.0 95.0 85.0 30.0
1230 54 0 0 46 0 75.0 63.0 70.0 72.0 74.0 81.0 88.0 92.0 94.0 90.0 94.0 80.0 30.0
1235  66 25 0 9 0 69.0 55.0 64.0 66.0 68.0 77.0 86.0 91.0 93.0 88.0 93.0 75.0 30.0
1236 0 0 100 0 0 85.0 77.0 82.0 83.0 84.0 88.0 92.0 95.0 95.0 93.0 95.0 87.0 30.0
1237 0 0 100 0 0 85.0 77.0 82.0 83.0 84.0 88.0 92.0 95.0 95.0 93.0 95.0 87.0 30.0
1240 0 0 0 100 0 88.0 83.0 86.0 87.0 88.0 91.0 94.0 96.0 96.0 95.0 96.0 90.0 30.0
1252 0 100 0 0 0 77.0 66.0 73.0 74.0 76.0 83.0 89.0 93.0 94.0 91.0 94.0 81.0 30.0
1255  0 100 0 0 0 77.0 66.0 73.0 74.0 76.0 83.0 89.0 93.0 94.0 91.0 94.0 81.0 30.0
1260 100 0 0 0 0 63.0 47.0 57.0 60.0 62.0 74.0 84.0 89.0 92.0 86.0 92.0 71.0 30.0
1262 75 0 0 25 0 69.0 56.0 64.0 67.0 69.0 78.0 86.0 91.0 93.0 88.0 93.0 76.0 30.0
1263 95 0 0 5 0 64.0 48.0 59.0 61.0 64.0 74.0 84.0 90.0 92.0 86.0 92.0 72.0 30.0
1264  100 0 0 0 0 63.0 47.0 57.0 60.0 62.0 74.0 84.0 89.0 92.0 86.0 92.0 71.0 30.0
1270 0 0 100 0 0 85.0 77.0 82.0 83.0 84.0 88.0 92.0 95.0 95.0 93.0 95.0 87.0 30.0
1278  0 0 100 0 0 85.0 77.0 82.0 83.0 84.0 88.0 92.0 95.0 95.0 93.0 95.0 87.0 30.0
1282 0 0 100 0 0 85.0 77.0 82.0 83.0 84.0 88.0 92.0 95.0 95.0 93.0 95.0 87.0 30.0
1300 0 0 0 100 0 88.0 83.0 86.0 87.0 88.0 91.0 94.0 96.0 96.0 95.0 96.0 90.0 30.0

LAND USE CATEGORY INDEX NUMBERHYDROLOGIC SOIL GROUP

SOIL

MAP

UNIT  

SOIL TYPE COMPOSITE CN FOR LAND USE CATEGORY
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                             Lag Time Computations (Standard Form 4)



Project Name & Number: LEN2206 - Grand Canyon & Washburn

By: 

Date: 

Tc Tlag

 

INITIAL TRAVEL V1 V2 Total

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

(D or E) Ac Mî2 Feet % Min Feet % FPS  FPS  Min Calc. Feet Check Hours

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

BAS1E  D  64.2 0.458 85.04 0.1329 28.5 2.00 4.90 3415 3.44 3.75 5.67 10.79 15.68 3444 29.131 0.157

BAS2E  D  72.3 0.564 39.92 0.0624 165 1.00 12.40 3295 3.48 3.77 5.71 10.37 22.77 3460 29.222 0.228

BAS3E  D  64.1 0.456 55.13 0.0861 28 2.00 4.87 4307 2.35 3.09 4.69 16.23 21.10 4335 34.083 0.211

BAS4E  D  60.0 0.402 46.77 0.0731 140 1.00 14.87 3492 2.52 3.21 4.86 12.86 27.73 3632 30.178 0.277

BAS5E  D  60.9 0.414 9.08 0.0142 130 1.00 14.09 1332 1.35 2.35 3.56 7.45 21.53 1462 18.122 0.181

BAS6E  D  64.6 0.463 4.49 0.0070 150 1.00 14.05 710 1.97 2.84 4.30 3.75 17.80 860 14.778 0.148

BAS7E  E  63.0 0.442 10.32 0.0161 177 2.82 11.15 1471 2.72 2.44 4.85 6.75 17.91 0.179

BAS8E  D  83.0 0.706 0.66 0.0010 25 2.00 2.82 665 1.20 2.22 3.36 4.58 7.40 690 13.833 0.074

BAS9E  E  63.3 0.446 73.89 0.1155 140 3.25 9.40 3550 4.10 3.00 5.95 11.32 20.72 0.207

BAS10E  D  74.0 0.587 1.09 0.0017 60 1.50 6.25 665 1.05 2.07 3.14 4.90 11.14 725 14.028 0.111

BAS11E  E  65.4 0.474 20.50 0.0320 110 3.30 7.94 3300 4.17 3.02 6.01 10.53 18.47 0.185

BAS12E  D  83.0 0.706 0.58 0.0009 25 2.00 2.82 615 0.89 1.91 2.89 5.02 7.84 640 13.556 0.078

BAS13E  E  64.0 0.454 34.41 0.0538 140 3.25 9.28 3480 4.25 3.05 6.06 10.93 20.21 0.202

BAS3I D  64.3 0.459 45.51 0.0711 28 2.00 4.85 4307 2.35 3.09 4.69 16.23 21.08 4335 34.083 0.211

NBAS7I D  77.0 0.626 9.43 0.0147 140 1.00 10.09 830 2.50 3.19 4.84 3.75 13.83 970 15.389 0.138

SBAS7I D  72.8 0.571 45.05 0.0704 140 1.00 11.28 2945 4.10 4.09 6.20 8.61 19.89 3085 27.139 0.199

WBAS9I E  64.2 0.457 25.03 0.0391 140 3.25 9.24 1775 4.10 3.00 5.95 6.35 15.60 0.156

BAS9I D  70.5 0.541 23.56 0.0368 180 1.00 13.51 1935 3.90 3.99 6.04 6.05 19.55 2115 21.750 0.196

BAS11I D  66.8 0.492 6.28 0.0098 180 1.00 14.67 775 3.60 3.83 5.81 2.96 17.64 955 15.306 0.153

WBAS13I E  63.6 0.449 33.02 0.0516 140 3.25 9.36 2555 4.25 3.05 6.06 8.38 17.74 0.177

BAS13I D  65.5 0.474 8.43 0.0132 180 1.00 15.12 1160 3.80 3.94 5.97 3.96 19.08 1340 17.444 0.174

Urbanized Basins

Interim Condition

Time of Concentration  (Standard Form 4)

Existing Condition

DATA TIME (Ti) (Tt) 

PLM

3/11/2023

BASIN  INITIAL / OVERLAND  TRAVEL TIME Tc Check 
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NBAS7P  D  62.0 0.428 9.43 0.0147 140 1.00 14.30 830 2.50 3.19 4.84 3.75 18.05 970 15.389 0.154

SBAS7P  D  64.0 0.455 45.05 0.0704 140 1.00 13.74 2945 4.10 4.09 6.20 8.61 22.35 3085 27.139 0.224

WBAS9P  D  64.1 0.456 25.03 0.0391 140 3.25 9.26 1775 4.10 4.09 6.20 5.47 14.72 1915 20.639 0.147

BAS9P  D  64.6 0.462 23.56 0.0368 180 1.00 15.40 1935 3.90 3.99 6.04 6.05 21.44 2115 21.750 0.214

BAS3D  D  64.0 0.455 45.51 0.0711 28 2.00 4.88 4307 2.35 3.09 4.69 16.23 21.11 4335 34.083 0.211

WBAS9D  D  64.8 0.466 25.03 0.0391 140 1.00 13.51 2160 3.80 3.94 5.97 6.75 20.26 2300 22.778 0.203

WBAS13D D  63.7 0.451 33.02 0.0516 140 1.00 13.83 2570 3.80 3.94 5.97 7.90 21.73 2710 25.056 0.217

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

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

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

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

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

Developed Condition

Proposed Condition
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                                Existing Condition HEC-1 Model



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   31JAN23  TIME  13:58:33   *                                                   *           (916) 756-1104            *

 *                                       *                                                   *                                     *

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

                                                 X     X  XXXXXXX   XXXXX           X

                                                 X     X  X        X     X         XX

                                                 X     X  X        X                X

                                                 XXXXXXX  XXXX     X        XXXXX   X

                                                 X     X  X        X                X

                                                 X     X  X        X     X          X

                                                 X     X  XXXXXXX   XXXXX          XXX

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

            THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.

            THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION

            NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

            DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL   LOSS RATE:GREEN AND AMPT INFILTRATION

            KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1                                                       HEC-1 INPUT                                             PAGE  1

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

 *** FREE ***

                          *DIAGRAM 

              1           ID     WESTWOOD PROFESSIONAL SERVICES 

              2           ID     GRAND CANYON & WASHBURN 

              3           ID     TECHNICAL DRAINAGE STUDY 

              4           ID     EXISTING DRAINAGE CONDITION 

              5           ID 

              6           ID     RETURN PERIOD ------- 100-YR & 10-YR 

              7           ID     DISTRIBUTION -------- 6-HOUR SDN3 

              8           ID     PROJECT NO. --------- LEN2206.000 

              9           ID     FILENAME ------------ EX.H1 

             10           ID     DATE ---------------- FEB 2023 

             11           ID     MODELED BY ---------- KC/CW 

             12           ID 

             13           ID        SIX HOUR DEPTH-AREA REDUCTION FACTORS 

             14           ID        STORM EVENT             RATIO 

             15           ID        100-YR                  1.00 

             16           ID        10-YR                   0.55 

             17           ID 

             18           IT       5       0       0     300 

             19           IO       5       0       0 

             20           IN       5       0       0 

             21           JR    PREC    1.00    0.55 

                          * 

             22           KK   BAS1E 

             23           BA   .1329 

             24           PC       0   0.020   0.057   0.070   0.087   0.108   0.124   0.130   0.130   0.130

             25           PC   0.130   0.130   0.130   0.133   0.140   0.142   0.148   0.158   0.172   0.181

             26           PC   0.190   0.197   0.199   0.200   0.201   0.204   0.214   0.229   0.241   0.249

             27           PC   0.251   0.256   0.270   0.278   0.281   0.283   0.295   0.322   0.352   0.409

             28           PC   0.499   0.590   0.710   0.744   0.781   0.812   0.819   0.835   0.851   0.856

             29           PC   0.860   0.868   0.876   0.888   0.910   0.926   0.937   0.950   0.970   0.976

             30           PC   0.982   0.985   0.987   0.989   0.990   0.993   0.993   0.994   0.995   0.998

             31           PC   0.998   0.999   1.000 

             32           PB    3.15 

             33           LS       0    64.2 

             34           UD   0.157 

                          * 

             35           KK  RBAS1E 

             36           KM   ROUTE BAS1E TO CP2 

             37           KM   THROUGH BAS3E AND ALONG FISHER NORTH HALF ROADSIDE DITCH 

             38           RD    3268   0.028   0.025       0    TRAP       0       6 

                          * 

             39           KK   BAS3E 

             40           BA   .0861 

             41           PB    3.12 

             42           LS       0    64.1 

             43           UD   0.211 

                          * 

1                                                       HEC-1 INPUT                                             PAGE  2



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

             44           KK   BAS6E 

             45           BA   .0070 

             46           PB    3.15 

             47           LS       0    64.6 

             48           UD   0.148 

                          * 

             49           KK   BAS2E 

             50           BA   .0624 

             51           PB    3.15 

             52           LS       0    72.3 

             53           UD   0.228 

                          * 

             54           KK  RBAS2E 

             55           KM   ROUTE BAS2E TO CP2 

             56           KM   ALONG FISHER NORTH HALF ROADSIDE DITCH 

             57           RD    2475   0.038   0.025       0    TRAP       0       6 

                          * 

             58           KK     CP2 

             59           HC       4 

                          * 

             60           KK   BAS4E 

             61           BA   .0731 

             62           PB    3.15 

             63           LS       0    60.0 

             64           UD   0.277 

                          * 

             65           KK   BAS5E 

             66           BA   .0142 

             67           PB    3.15 

             68           LS       0    60.9 

             69           UD   0.181 

                          * 

             70           KK     CP1 

             71           HC       2 

                          * 

             72           KK   BAS7E 

             73           BA   .0161 

             74           PB    3.12 

             75           LS       0    63.0 

             76           UD   0.179 

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

             77           KK   BAS8E 

             78           BA   .0010 

             79           PB    3.12 

             80           LS       0    83.0 

             81           UD   0.074 

                          * 

             82           KK     CP3 

             83           HC       2 

                          * 

             84           KK   BAS9E 

             85           BA   .1155 

             86           PB    3.12 

             87           LS       0    63.3 

             88           UD   0.207 

                          * 

             89           KK  BAS10E 

             90           BA   .0017 

             91           PB    3.12 

             92           LS       0    74.0 

             93           UD   0.111 

                          * 

             94           KK     CP4 

             95           HC       2 

                          * 

             96           KK  BAS11E 

             97           BA   .0320 

             98           PB    3.12 

             99           LS       0    65.4 

            100           UD   0.185 



                          * 

            101           KK  BAS12E 

            102           BA   .0009 

            103           PB    3.12 

            104           LS       0    83.0 

            105           UD   0.078 

                          * 

            106           KK  BAS13E 

            107           BA   .0538 

            108           PB    3.12 

            109           LS       0    64.0 

            110           UD   0.202 

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

            111           KK     CP5 

            112           HC       3 

                          * 

            113           ZZ 

1

                 SCHEMATIC DIAGRAM OF STREAM NETWORK

 INPUT

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

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

    22       BAS1E

                 V

                 V

    35      RBAS1E

                 .

                 .

    39           .       BAS3E

                 .           .

                 .           .

    44           .           .       BAS6E

                 .           .           .

                 .           .           .

    49           .           .           .       BAS2E

                 .           .           .           V

                 .           .           .           V

    54           .           .           .      RBAS2E

                 .           .           .           .

                 .           .           .           .

    58         CP2....................................

                 .

                 .

    60           .       BAS4E

                 .           .

                 .           .

    65           .           .       BAS5E

                 .           .           .

                 .           .           .

    70           .         CP1............

                 .           .

                 .           .

    72           .           .       BAS7E

                 .           .           .

                 .           .           .

    77           .           .           .       BAS8E

                 .           .           .           .

                 .           .           .           .

    82           .           .         CP3............

                 .           .           .

                 .           .           .

    84           .           .           .       BAS9E

                 .           .           .           .

                 .           .           .           .

    89           .           .           .           .      BAS10E

                 .           .           .           .           .

                 .           .           .           .           .

    94           .           .           .         CP4............

                 .           .           .           .

                 .           .           .           .

    96           .           .           .           .      BAS11E

                 .           .           .           .           .

                 .           .           .           .           .

   101           .           .           .           .           .      BAS12E

                 .           .           .           .           .           .

                 .           .           .           .           .           .

   106           .           .           .           .           .           .      BAS13E

                 .           .           .           .           .           .           .

                 .           .           .           .           .           .           .

   111           .           .           .           .         CP5........................

 (***) 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   31JAN23  TIME  13:58:33   *                                                   *           (916) 756-1104            *

 *                                       *                                                   *                                     *

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

                              WESTWOOD PROFESSIONAL SERVICES 

                              GRAND CANYON & WASHBURN 

                              TECHNICAL DRAINAGE STUDY 

                              EXISTING DRAINAGE CONDITION 

                              RETURN PERIOD ------- 100-YR & 10-YR 

                              DISTRIBUTION -------- 6-HOUR SDN3 

                              PROJECT NO. --------- LEN2206.000 

                              FILENAME ------------ EX.H1 

                              DATE ---------------- FEB 2023 

                              MODELED BY ---------- KC/CW 

                                 SIX HOUR DEPTH-AREA REDUCTION FACTORS 

                                 STORM EVENT             RATIO 

                                 100-YR                  1.00 

                                 10-YR                   0.55 

   19 IO          OUTPUT CONTROL VARIABLES

                        IPRNT           5  PRINT CONTROL

                        IPLOT           0  PLOT CONTROL

                        QSCAL          0.  HYDROGRAPH PLOT SCALE

      IT          HYDROGRAPH TIME DATA

                         NMIN           5  MINUTES IN COMPUTATION INTERVAL

                        IDATE      1    0  STARTING DATE

                        ITIME        0000  STARTING TIME

                           NQ         300  NUMBER OF HYDROGRAPH ORDINATES

                       NDDATE      2    0  ENDING DATE

                       NDTIME        0055  ENDING TIME

                       ICENT           19  CENTURY MARK

                    COMPUTATION INTERVAL     .08 HOURS

                         TOTAL TIME BASE   24.92 HOURS

           ENGLISH UNITS

                DRAINAGE AREA         SQUARE MILES

                PRECIPITATION DEPTH   INCHES

                LENGTH, ELEVATION     FEET

                FLOW                  CUBIC FEET PER SECOND

                STORAGE VOLUME        ACRE-FEET

                SURFACE AREA          ACRES

                TEMPERATURE           DEGREES FAHRENHEIT

      JP          MULTI-PLAN OPTION

                        NPLAN           1  NUMBER OF PLANS

      JR          MULTI-RATIO OPTION

                      RATIOS OF PRECIPITATION

                     1.00       .55

1

                PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS

                                  FLOWS IN CUBIC FEET PER SECOND,  AREA IN SQUARE MILES

                                                  TIME TO PEAK IN HOURS

                                                           RATIOS APPLIED TO PRECIPITATION

 OPERATION       STATION     AREA    PLAN            RATIO 1  RATIO 2

                                                        1.00      .55

 HYDROGRAPH AT

+                  BAS1E       .13     1   FLOW          55.       4.

                                           TIME         3.58     4.92

 ROUTED TO

+                 RBAS1E       .13     1   FLOW          54.       4.

                                           TIME         3.75     5.08

 HYDROGRAPH AT

+                  BAS3E       .09     1   FLOW          31.       2.

                                           TIME         3.67     4.92

 HYDROGRAPH AT

+                  BAS6E       .01     1   FLOW           3.       0.

                                           TIME         3.58     4.92



 HYDROGRAPH AT

+                  BAS2E       .06     1   FLOW          41.       7.

                                           TIME         3.67     3.75

 ROUTED TO

+                 RBAS2E       .06     1   FLOW          41.       7.

                                           TIME         3.75     3.92

  4 COMBINED AT

+                    CP2       .29     1   FLOW         129.      12.

                                           TIME         3.75     4.00

 HYDROGRAPH AT

+                  BAS4E       .07     1   FLOW          16.       1.

                                           TIME         3.83     5.00

 HYDROGRAPH AT

+                  BAS5E       .01     1   FLOW           4.       0.

                                           TIME         3.67     4.92

  2 COMBINED AT

+                    CP1       .09     1   FLOW          20.       1.

                                           TIME         3.83     5.00

 HYDROGRAPH AT

+                  BAS7E       .02     1   FLOW           6.       0.

                                           TIME         3.67     4.92

 HYDROGRAPH AT

+                  BAS8E       .00     1   FLOW           2.       1.

                                           TIME         3.50     3.50

  2 COMBINED AT

+                    CP3       .02     1   FLOW           6.       1.

                                           TIME         3.67     3.50

 HYDROGRAPH AT

+                  BAS9E       .12     1   FLOW          39.       3.

                                           TIME         3.67     4.92

 HYDROGRAPH AT

+                 BAS10E       .00     1   FLOW           2.       0.

                                           TIME         3.58     3.58

  2 COMBINED AT

+                    CP4       .12     1   FLOW          40.       3.

                                           TIME         3.67     4.92

 HYDROGRAPH AT

+                 BAS11E       .03     1   FLOW          14.       1.

                                           TIME         3.67     4.92

 HYDROGRAPH AT

+                 BAS12E       .00     1   FLOW           1.       0.

                                           TIME         3.50     3.50

 HYDROGRAPH AT

+                 BAS13E       .05     1   FLOW          20.       2.

                                           TIME         3.67     4.92

  3 COMBINED AT

+                    CP5       .09     1   FLOW          34.       3.

                                           TIME         3.67     4.92

1 

                                           SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING 

                                               (FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW) 

                                                                                   INTERPOLATED TO 

                                                                                COMPUTATION INTERVAL 

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

                                                     PEAK                                     PEAK 

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

           FOR PLAN = 1  RATIO=  .00 

             RBAS1E  MANE         1.25     56.39    222.50       .54      5.00     54.32    225.00         .54 

 CONTINUITY SUMMARY (AC-FT) - INFLOW= .3856E+01 EXCESS= .0000E+00 OUTFLOW= .3857E+01 BASIN STORAGE= .1118E-02 PERCENT ERROR=   -.1 

           FOR PLAN = 1  RATIO=  .00 

             RBAS1E  MANE         2.00      4.08    306.00       .06      5.00      4.08    305.00         .06 

 CONTINUITY SUMMARY (AC-FT) - INFLOW= .4360E+00 EXCESS= .0000E+00 OUTFLOW= .4365E+00 BASIN STORAGE= .1043E-02 PERCENT ERROR=   -.4 

           FOR PLAN = 1  RATIO=  .00 

             RBAS2E  MANE         4.00     41.21    224.00       .91      5.00     41.08    225.00         .92 



 CONTINUITY SUMMARY (AC-FT) - INFLOW= .3044E+01 EXCESS= .0000E+00 OUTFLOW= .3045E+01 BASIN STORAGE= .7487E-03 PERCENT ERROR=   -.1 

           FOR PLAN = 1  RATIO=  .00 

             RBAS2E  MANE         1.50      7.34    234.00       .19      5.00      7.22    235.00         .19 

 CONTINUITY SUMMARY (AC-FT) - INFLOW= .6476E+00 EXCESS= .0000E+00 OUTFLOW= .6480E+00 BASIN STORAGE= .6375E-03 PERCENT ERROR=   -.2 

 *** NORMAL END OF HEC-1 ***



                               Interim Condition HEC-1 Model



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   22FEB23  TIME  12:19:01   *                                                   *           (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

 *** FREE ***

                          *DIAGRAM 

              1           ID     WESTWOOD PROFESSIONAL SERVICES 

              2           ID     GRAND CANYON & WASHBURN 

              3           ID     TECHNICAL DRAINAGE STUDY 

              4           ID     INTERIM DRAINAGE CONDITION 

              5           ID 

              6           ID     RETURN PERIOD ------- 100-YR & 10-YR 

              7           ID     DISTRIBUTION -------- 6-HOUR SDN3 

              8           ID     PROJECT NO. --------- LEN2206.000 

              9           ID     FILENAME ------------ INT.H1 

             10           ID     DATE ---------------- FEB 2023 

             11           ID     MODELED BY ---------- KC/CW 

             12           ID 

             13           ID        SIX HOUR DEPTH-AREA REDUCTION FACTORS 

             14           ID        STORM EVENT             RATIO 

             15           ID        100-YR                  1.00 

             16           ID        10-YR                   0.55 

             17           ID 

             18           IT       5       0       0     300 

             19           IO       5       0       0 

             20           IN       5       0       0 

             21           JR    PREC    1.00    0.55 

                          * 

             22           KK   BAS4E 

             23           BA   .0731 

             24           PB    3.15 

             25           PC       0   0.020   0.057   0.070   0.087   0.108   0.124   0.130   0.130   0.130

             26           PC   0.130   0.130   0.130   0.133   0.140   0.142   0.148   0.158   0.172   0.181

             27           PC   0.190   0.197   0.199   0.200   0.201   0.204   0.214   0.229   0.241   0.249

             28           PC   0.251   0.256   0.270   0.278   0.281   0.283   0.295   0.322   0.352   0.409

             29           PC   0.499   0.590   0.710   0.744   0.781   0.812   0.819   0.835   0.851   0.856

             30           PC   0.860   0.868   0.876   0.888   0.910   0.926   0.937   0.950   0.970   0.976

             31           PC   0.982   0.985   0.987   0.989   0.990   0.993   0.993   0.994   0.995   0.998

             32           PC   0.998   0.999       1 

             33           LS       0    60.0 

             34           UD   0.277 

                          * 

             35           KK   BAS5E 

             36           BA   .0142 

             37           PB    3.15 

             38           LS       0    60.9 

             39           UD   0.181 

                          * 

             40           KK     CP1 

             41           HC       2 

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



             42           KK   BAS1E 

             43           BA   .1329 

             44           PB    3.15 

             45           LS       0    64.2 

             46           UD   0.157 

                          * 

             47           KK  RBAS1E 

             48           KM   ROUTE BAS1E TO CP2 

             49           KM   THROUGH BAS3I AND ALONG FISHER NORTH HALF ROADSIDE DITCH 

             50           RD    3268   0.028   0.025       0    TRAP       0       6 

                          * 

             51           KK   BAS3I 

             52           BA   .0711 

             53           PB    3.12 

             54           LS       0    64.3 

             55           UD   0.211 

                          * 

             56           KK  NBAS7I 

             57           BA   .0147 

             58           PB    3.12 

             59           LS       0    77.0 

             60           UD   0.138 

                          * 

             61           KK   CP2.1 

             62           HC       3 

                          * 

             63           KK   BAS6E 

             64           BA   .0070 

             65           PB    3.15 

             66           LS       0    64.6 

             67           UD   0.148 

                          * 

             68           KK     CP2 

             69           HC       2 

                          * 

             70           KK   BAS2E 

             71           BA   .0624 

             72           PB    3.15 

             73           LS       0    72.3 

             74           UD   0.228 

                          * 

1                                                       HEC-1 INPUT                                             PAGE  3

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

             75           KK  RBAS2E 

             76           KM   ROUTE BAS2E TO CP3 

             77           KM   THROUGH BAS7I AND DOWN WASHBURN 

             78           RD    3205   0.033   0.025       0    TRAP       0       6 

                          * 

             79           KK  SBAS7I 

             80           BA   .0704 

             81           PB    3.12 

             82           LS       0    72.8 

             83           UD   0.199 

                          * 

             84           KK   CP3.1 

             85           HC       2 

                          * 

             86           KK   BAS8E 

             87           BA   .0010 

             88           PB    3.12 

             89           LS       0    83.0 

             90           UD   0.074 

                          * 

             91           KK     CP3 

             92           HC       2 

                          * 

             93           KK  WBAS9I 

             94           BA   .0391 

             95           PB    3.12 

             96           LS       0    64.2 

             97           UD   0.156 

                          * 

             98           KK   BAS9I 



             99           BA   .0368 

            100           PB    3.12 

            101           LS       0    70.5 

            102           UD   0.196 

                          * 

            103           KK   CP4.1 

            104           HC       2 

                          * 

            105           KK  BAS10E 

            106           BA   .0017 

            107           PB    3.12 

            108           LS       0    74.0 

            109           UD   0.111 

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

            110           KK     CP4 

            111           HC       2 

                          * 

            112           KK WBAS13I 

            113           BA   .0516 

            114           PB    3.12 

            115           LS       0    63.6 

            116           UD   0.177 

                          * 

            117           KK  BAS13I 

            118           BA   .0132 

            119           PB    3.12 

            120           LS       0    65.5 

            121           UD   0.174 

                          * 

            122           KK   CP5.1 

            123           HC       2 

                          * 

            124           KK  BAS11I 

            125           BA   .0098 

            126           PB    3.12 

            127           LS       0    66.8 

            128           UD   0.153 

                          * 

            129           KK  BAS12E 

            130           BA   .0009 

            131           PB    3.12 

            132           LS       0    83.0 

            133           UD   0.078 

                          * 

            134           KK     CP5 

            135           HC       3 

                          * 

            136           ZZ 

1

                 SCHEMATIC DIAGRAM OF STREAM NETWORK

 INPUT

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

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

    22       BAS4E

                 .

                 .

    35           .       BAS5E

                 .           .

                 .           .

    40         CP1............

                 .

                 .

    42           .       BAS1E

                 .           V

                 .           V

    47           .      RBAS1E

                 .           .

                 .           .

    51           .           .       BAS3I

                 .           .           .

                 .           .           .

    56           .           .           .      NBAS7I

                 .           .           .           .

                 .           .           .           .

    61           .       CP2.1........................

                 .           .



                 .           .

    63           .           .       BAS6E

                 .           .           .

                 .           .           .

    68           .         CP2............

                 .           .

                 .           .

    70           .           .       BAS2E

                 .           .           V

                 .           .           V

    75           .           .      RBAS2E

                 .           .           .

                 .           .           .

    79           .           .           .      SBAS7I

                 .           .           .           .

                 .           .           .           .

    84           .           .       CP3.1............

                 .           .           .

                 .           .           .

    86           .           .           .       BAS8E

                 .           .           .           .

                 .           .           .           .

    91           .           .         CP3............

                 .           .           .

                 .           .           .

    93           .           .           .      WBAS9I

                 .           .           .           .

                 .           .           .           .

    98           .           .           .           .       BAS9I

                 .           .           .           .           .

                 .           .           .           .           .

   103           .           .           .       CP4.1............

                 .           .           .           .

                 .           .           .           .

   105           .           .           .           .      BAS10E

                 .           .           .           .           .

                 .           .           .           .           .

   110           .           .           .         CP4............

                 .           .           .           .

                 .           .           .           .

   112           .           .           .           .     WBAS13I

                 .           .           .           .           .

                 .           .           .           .           .

   117           .           .           .           .           .      BAS13I

                 .           .           .           .           .           .

                 .           .           .           .           .           .

   122           .           .           .           .       CP5.1............

                 .           .           .           .           .

                 .           .           .           .           .

   124           .           .           .           .           .      BAS11I

                 .           .           .           .           .           .

                 .           .           .           .           .           .

   129           .           .           .           .           .           .      BAS12E

                 .           .           .           .           .           .           .

                 .           .           .           .           .           .           .

   134           .           .           .           .         CP5........................

 (***) 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   22FEB23  TIME  12:19:01   *                                                   *           (916) 756-1104            *

 *                                       *                                                   *                                     *

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

                              WESTWOOD PROFESSIONAL SERVICES 

                              GRAND CANYON & WASHBURN 

                              TECHNICAL DRAINAGE STUDY 

                              INTERIM DRAINAGE CONDITION 

                              RETURN PERIOD ------- 100-YR & 10-YR 

                              DISTRIBUTION -------- 6-HOUR SDN3 

                              PROJECT NO. --------- LEN2206.000 

                              FILENAME ------------ INT.H1 

                              DATE ---------------- FEB 2023 

                              MODELED BY ---------- KC/CW 

                                 SIX HOUR DEPTH-AREA REDUCTION FACTORS 

                                 STORM EVENT             RATIO 

                                 100-YR                  1.00 

                                 10-YR                   0.55 

   19 IO          OUTPUT CONTROL VARIABLES



                        IPRNT           5  PRINT CONTROL

                        IPLOT           0  PLOT CONTROL

                        QSCAL          0.  HYDROGRAPH PLOT SCALE

      IT          HYDROGRAPH TIME DATA

                         NMIN           5  MINUTES IN COMPUTATION INTERVAL

                        IDATE      1    0  STARTING DATE

                        ITIME        0000  STARTING TIME

                           NQ         300  NUMBER OF HYDROGRAPH ORDINATES

                       NDDATE      2    0  ENDING DATE

                       NDTIME        0055  ENDING TIME

                       ICENT           19  CENTURY MARK

                    COMPUTATION INTERVAL     .08 HOURS

                         TOTAL TIME BASE   24.92 HOURS

           ENGLISH UNITS

                DRAINAGE AREA         SQUARE MILES

                PRECIPITATION DEPTH   INCHES

                LENGTH, ELEVATION     FEET

                FLOW                  CUBIC FEET PER SECOND

                STORAGE VOLUME        ACRE-FEET

                SURFACE AREA          ACRES

                TEMPERATURE           DEGREES FAHRENHEIT

      JP          MULTI-PLAN OPTION

                        NPLAN           1  NUMBER OF PLANS

      JR          MULTI-RATIO OPTION

                      RATIOS OF PRECIPITATION

                     1.00       .55

1

                PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS

                                  FLOWS IN CUBIC FEET PER SECOND,  AREA IN SQUARE MILES

                                                  TIME TO PEAK IN HOURS

                                                           RATIOS APPLIED TO PRECIPITATION

 OPERATION       STATION     AREA    PLAN            RATIO 1  RATIO 2

                                                        1.00      .55

 HYDROGRAPH AT

+                  BAS4E       .07     1   FLOW          16.       1.

                                           TIME         3.83     5.00

 HYDROGRAPH AT

+                  BAS5E       .01     1   FLOW           4.       0.

                                           TIME         3.67     4.92

  2 COMBINED AT

+                    CP1       .09     1   FLOW          20.       1.

                                           TIME         3.83     5.00

 HYDROGRAPH AT

+                  BAS1E       .13     1   FLOW          55.       4.

                                           TIME         3.58     4.92

 ROUTED TO

+                 RBAS1E       .13     1   FLOW          54.       4.

                                           TIME         3.75     5.08

 HYDROGRAPH AT

+                  BAS3I       .07     1   FLOW          26.       2.

                                           TIME         3.67     4.92

 HYDROGRAPH AT

+                 NBAS7I       .01     1   FLOW          15.       4.

                                           TIME         3.58     3.58

  3 COMBINED AT

+                  CP2.1       .22     1   FLOW          90.       7.

                                           TIME         3.67     4.92

 HYDROGRAPH AT

+                  BAS6E       .01     1   FLOW           3.       0.

                                           TIME         3.58     4.92

  2 COMBINED AT

+                    CP2       .23     1   FLOW          93.       7.

                                           TIME         3.67     4.92

 HYDROGRAPH AT

+                  BAS2E       .06     1   FLOW          41.       7.

                                           TIME         3.67     3.75

 ROUTED TO

+                 RBAS2E       .06     1   FLOW          40.       7.

                                           TIME         3.75     3.92

 HYDROGRAPH AT



+                 SBAS7I       .07     1   FLOW          50.       9.

                                           TIME         3.67     3.75

  2 COMBINED AT

+                  CP3.1       .13     1   FLOW          85.      15.

                                           TIME         3.75     3.83

 HYDROGRAPH AT

+                  BAS8E       .00     1   FLOW           2.       1.

                                           TIME         3.50     3.50

  2 COMBINED AT

+                    CP3       .13     1   FLOW          86.      15.

                                           TIME         3.75     3.83

 HYDROGRAPH AT

+                 WBAS9I       .04     1   FLOW          16.       1.

                                           TIME         3.58     4.92

 HYDROGRAPH AT

+                  BAS9I       .04     1   FLOW          23.       3.

                                           TIME         3.67     3.75

  2 COMBINED AT

+                  CP4.1       .08     1   FLOW          38.       4.

                                           TIME         3.67     3.75

 HYDROGRAPH AT

+                 BAS10E       .00     1   FLOW           2.       0.

                                           TIME         3.58     3.58

  2 COMBINED AT

+                    CP4       .08     1   FLOW          39.       4.

                                           TIME         3.67     3.75

 HYDROGRAPH AT

+                WBAS13I       .05     1   FLOW          19.       1.

                                           TIME         3.67     4.92

 HYDROGRAPH AT

+                 BAS13I       .01     1   FLOW           6.       0.

                                           TIME         3.67     4.92

  2 COMBINED AT

+                  CP5.1       .06     1   FLOW          25.       2.

                                           TIME         3.67     4.92

 HYDROGRAPH AT

+                 BAS11I       .01     1   FLOW           5.       0.

                                           TIME         3.58     3.75

 HYDROGRAPH AT

+                 BAS12E       .00     1   FLOW           1.       0.

                                           TIME         3.50     3.50

  3 COMBINED AT

+                    CP5       .08     1   FLOW          31.       2.

                                           TIME         3.67     4.92

1 

                                           SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING 

                                               (FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW) 

                                                                                   INTERPOLATED TO 

                                                                                COMPUTATION INTERVAL 

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

                                                     PEAK                                     PEAK 

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

           FOR PLAN = 1  RATIO=  .00 

             RBAS1E  MANE         1.25     56.39    222.50       .54      5.00     54.32    225.00         .54 

 CONTINUITY SUMMARY (AC-FT) - INFLOW= .3856E+01 EXCESS= .0000E+00 OUTFLOW= .3857E+01 BASIN STORAGE= .1118E-02 PERCENT ERROR=   -.1 

           FOR PLAN = 1  RATIO=  .00 

             RBAS1E  MANE         2.00      4.08    306.00       .06      5.00      4.08    305.00         .06 

 CONTINUITY SUMMARY (AC-FT) - INFLOW= .4360E+00 EXCESS= .0000E+00 OUTFLOW= .4365E+00 BASIN STORAGE= .1043E-02 PERCENT ERROR=   -.4 

           FOR PLAN = 1  RATIO=  .00 

             RBAS2E  MANE         4.00     41.52    228.00       .92      5.00     40.26    225.00         .92 

 CONTINUITY SUMMARY (AC-FT) - INFLOW= .3044E+01 EXCESS= .0000E+00 OUTFLOW= .3046E+01 BASIN STORAGE= .1123E-02 PERCENT ERROR=   -.1 

           FOR PLAN = 1  RATIO=  .00 

             RBAS2E  MANE         1.50      7.37    235.50       .19      5.00      7.32    235.00         .19 



 CONTINUITY SUMMARY (AC-FT) - INFLOW= .6476E+00 EXCESS= .0000E+00 OUTFLOW= .6483E+00 BASIN STORAGE= .9686E-03 PERCENT ERROR=   -.3 

 *** NORMAL END OF HEC-1 ***



Proposed Condition HEC-1 Model



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   22FEB23  TIME  12:38:05   *                                                   *           (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

 *** FREE ***

                          *DIAGRAM 

              1           ID     WESTWOOD PROFESSIONAL SERVICES 

              2           ID     GRAND CANYON & WASHBURN 

              3           ID     TECHNICAL DRAINAGE STUDY 

              4           ID     PROPOSED DRAINAGE CONDITION 

              5           ID 

              6           ID     RETURN PERIOD ------- 100-YR & 10-YR 

              7           ID     DISTRIBUTION -------- 6-HOUR SDN3 

              8           ID     PROJECT NO. --------- LEN2206.000 

              9           ID     FILENAME ------------ PRO.H1 

             10           ID     DATE ---------------- FEB 2023 

             11           ID     MODELED BY ---------- KC/CW 

             12           ID 

             13           ID        SIX HOUR DEPTH-AREA REDUCTION FACTORS 

             14           ID        STORM EVENT             RATIO 

             15           ID        100-YR                  1.00 

             16           ID        10-YR                   0.55 

             17           ID 

             18           IT       5       0       0     300 

             19           IO       5       0       0 

             20           IN       5       0       0 

             21           JR    PREC    1.00    0.55 

                          * 

             22           KK   BAS4E 

             23           BA   .0731 

             24           PB    3.15 

             25           PC       0   0.020   0.057   0.070   0.087   0.108   0.124   0.130   0.130   0.130

             26           PC   0.130   0.130   0.130   0.133   0.140   0.142   0.148   0.158   0.172   0.181

             27           PC   0.190   0.197   0.199   0.200   0.201   0.204   0.214   0.229   0.241   0.249

             28           PC   0.251   0.256   0.270   0.278   0.281   0.283   0.295   0.322   0.352   0.409

             29           PC   0.499   0.590   0.710   0.744   0.781   0.812   0.819   0.835   0.851   0.856

             30           PC   0.860   0.868   0.876   0.888   0.910   0.926   0.937   0.950   0.970   0.976

             31           PC   0.982   0.985   0.987   0.989   0.990   0.993   0.993   0.994   0.995   0.998

             32           PC   0.998   0.999       1 

             33           LS       0    60.0 

             34           UD   0.277 

                          * 

             35           KK   BAS5E 

             36           BA   .0142 

             37           PB    3.15 

             38           LS       0    60.9 

             39           UD   0.181 

                          * 

             40           KK     CP1 

             41           HC       2 

                          * 

1                                                       HEC-1 INPUT                                             PAGE  2

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



             42           KK   BAS1E 

             43           BA   .1329 

             44           PB    3.15 

             45           LS       0    64.2 

             46           UD   0.157 

                          * 

             47           KK  RBAS1E 

             48           KM   ROUTE BAS1E TO CP2 

             49           KM   THROUGH BAS3P AND ALONG FISHER NORTH HALF ROADSIDE DITCH 

             50           RD    3268   0.028   0.025       0    TRAP       0       6 

                          * 

             51           KK   BAS3I 

             52           BA   .0711 

             53           PB    3.12 

             54           LS       0    64.3 

             55           UD   0.211 

                          * 

             56           KK  NBAS7P 

             57           BA   .0147 

             58           PB    3.12 

             59           LS       0    62.0 

             60           UD   0.154 

                          * 

             61           KK   CP2.1 

             62           HC       3 

                          * 

             63           KK   BAS6E 

             64           BA   .0070 

             65           PB    3.15 

             66           LS       0    64.6 

             67           UD   0.148 

                          * 

             68           KK     CP2 

             69           HC       2 

                          * 

             70           KK   BAS2E 

             71           BA   .0624 

             72           PB    3.15 

             73           LS       0    72.3 

             74           UD   0.228 

                          * 

1                                                       HEC-1 INPUT                                             PAGE  3

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

             75           KK  RBAS2E 

             76           KM   ROUTE BAS2E TO CP3 

             77           KM   THROUGH BAS7P AND DOWN WASHBURN 

             78           RD    3205   0.033   0.025       0    TRAP       0       6 

                          * 

             79           KK  SBAS7P 

             80           BA   .0704 

             81           PB    3.12 

             82           LS       0    64.0 

             83           UD   0.224 

                          * 

             84           KK   CP3.1 

             85           HC       2 

                          * 

             86           KK   BAS8E 

             87           BA   .0010 

             88           PB    3.12 

             89           LS       0    83.0 

             90           UD   0.074 

                          * 

             91           KK     CP3 

             92           HC       2 

                          * 

             93           KK  WBAS9P 

             94           BA   .0391 

             95           PB    3.12 

             96           LS       0    64.1 

             97           UD   0.147 

                          * 

             98           KK   BAS9P 



             99           BA   .0368 

            100           PB    3.12 

            101           LS       0    64.6 

            102           UD   0.214 

                          * 

            103           KK   CP4.1 

            104           HC       2 

                          * 

            105           KK  BAS10E 

            106           BA   .0017 

            107           PB    3.12 

            108           LS       0    74.0 

            109           UD   0.111 

                          * 

1                                                       HEC-1 INPUT                                             PAGE  4

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

            110           KK     CP4 

            111           HC       2 

                          * 

            112           KK WBAS13I 

            113           BA   .0516 

            114           PB    3.12 

            115           LS       0    63.6 

            116           UD   0.177 

                          * 

            117           KK  BAS13I 

            118           BA   .0132 

            119           PB    3.12 

            120           LS       0    65.5 

            121           UD   0.174 

                          * 

            122           KK   CP5.1 

            123           HC       2 

                          * 

            124           KK  BAS11I 

            125           BA   .0098 

            126           PB    3.12 

            127           LS       0    66.8 

            128           UD   0.153 

                          * 

            129           KK  BAS12E 

            130           BA   .0009 

            131           PB    3.12 

            132           LS       0    83.0 

            133           UD   0.078 

                          * 

            134           KK     CP5 

            135           HC       3 

                          * 

            136           ZZ 

1

                 SCHEMATIC DIAGRAM OF STREAM NETWORK

 INPUT

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

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

    22       BAS4E

                 .

                 .

    35           .       BAS5E

                 .           .

                 .           .

    40         CP1............

                 .

                 .

    42           .       BAS1E

                 .           V

                 .           V

    47           .      RBAS1E

                 .           .

                 .           .

    51           .           .       BAS3I

                 .           .           .

                 .           .           .

    56           .           .           .      NBAS7P

                 .           .           .           .

                 .           .           .           .

    61           .       CP2.1........................

                 .           .



                 .           .

    63           .           .       BAS6E

                 .           .           .

                 .           .           .

    68           .         CP2............

                 .           .

                 .           .

    70           .           .       BAS2E

                 .           .           V

                 .           .           V

    75           .           .      RBAS2E

                 .           .           .

                 .           .           .

    79           .           .           .      SBAS7P

                 .           .           .           .

                 .           .           .           .

    84           .           .       CP3.1............

                 .           .           .

                 .           .           .

    86           .           .           .       BAS8E

                 .           .           .           .

                 .           .           .           .

    91           .           .         CP3............

                 .           .           .

                 .           .           .

    93           .           .           .      WBAS9P

                 .           .           .           .

                 .           .           .           .

    98           .           .           .           .       BAS9P

                 .           .           .           .           .

                 .           .           .           .           .

   103           .           .           .       CP4.1............

                 .           .           .           .

                 .           .           .           .

   105           .           .           .           .      BAS10E

                 .           .           .           .           .

                 .           .           .           .           .

   110           .           .           .         CP4............

                 .           .           .           .

                 .           .           .           .

   112           .           .           .           .     WBAS13I

                 .           .           .           .           .

                 .           .           .           .           .

   117           .           .           .           .           .      BAS13I

                 .           .           .           .           .           .

                 .           .           .           .           .           .

   122           .           .           .           .       CP5.1............

                 .           .           .           .           .

                 .           .           .           .           .

   124           .           .           .           .           .      BAS11I

                 .           .           .           .           .           .

                 .           .           .           .           .           .

   129           .           .           .           .           .           .      BAS12E

                 .           .           .           .           .           .           .

                 .           .           .           .           .           .           .

   134           .           .           .           .         CP5........................

 (***) 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   22FEB23  TIME  12:38:05   *                                                   *           (916) 756-1104            *

 *                                       *                                                   *                                     *

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

                              WESTWOOD PROFESSIONAL SERVICES 

                              GRAND CANYON & WASHBURN 

                              TECHNICAL DRAINAGE STUDY 

                              PROPOSED DRAINAGE CONDITION 

                              RETURN PERIOD ------- 100-YR & 10-YR 

                              DISTRIBUTION -------- 6-HOUR SDN3 

                              PROJECT NO. --------- LEN2206.000 

                              FILENAME ------------ PRO.H1 

                              DATE ---------------- FEB 2023 

                              MODELED BY ---------- KC/CW 

                                 SIX HOUR DEPTH-AREA REDUCTION FACTORS 

                                 STORM EVENT             RATIO 

                                 100-YR                  1.00 

                                 10-YR                   0.55 

   19 IO          OUTPUT CONTROL VARIABLES



                        IPRNT           5  PRINT CONTROL

                        IPLOT           0  PLOT CONTROL

                        QSCAL          0.  HYDROGRAPH PLOT SCALE

      IT          HYDROGRAPH TIME DATA

                         NMIN           5  MINUTES IN COMPUTATION INTERVAL

                        IDATE      1    0  STARTING DATE

                        ITIME        0000  STARTING TIME

                           NQ         300  NUMBER OF HYDROGRAPH ORDINATES

                       NDDATE      2    0  ENDING DATE

                       NDTIME        0055  ENDING TIME

                       ICENT           19  CENTURY MARK

                    COMPUTATION INTERVAL     .08 HOURS

                         TOTAL TIME BASE   24.92 HOURS

           ENGLISH UNITS

                DRAINAGE AREA         SQUARE MILES

                PRECIPITATION DEPTH   INCHES

                LENGTH, ELEVATION     FEET

                FLOW                  CUBIC FEET PER SECOND

                STORAGE VOLUME        ACRE-FEET

                SURFACE AREA          ACRES

                TEMPERATURE           DEGREES FAHRENHEIT

      JP          MULTI-PLAN OPTION

                        NPLAN           1  NUMBER OF PLANS

      JR          MULTI-RATIO OPTION

                      RATIOS OF PRECIPITATION

                     1.00       .55

1

                PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS

                                  FLOWS IN CUBIC FEET PER SECOND,  AREA IN SQUARE MILES

                                                  TIME TO PEAK IN HOURS

                                                           RATIOS APPLIED TO PRECIPITATION

 OPERATION       STATION     AREA    PLAN            RATIO 1  RATIO 2

                                                        1.00      .55

 HYDROGRAPH AT

+                  BAS4E       .07     1   FLOW          16.       1.

                                           TIME         3.83     5.00

 HYDROGRAPH AT

+                  BAS5E       .01     1   FLOW           4.       0.

                                           TIME         3.67     4.92

  2 COMBINED AT

+                    CP1       .09     1   FLOW          20.       1.

                                           TIME         3.83     5.00

 HYDROGRAPH AT

+                  BAS1E       .13     1   FLOW          55.       4.

                                           TIME         3.58     4.92

 ROUTED TO

+                 RBAS1E       .13     1   FLOW          54.       4.

                                           TIME         3.75     5.08

 HYDROGRAPH AT

+                  BAS3I       .07     1   FLOW          26.       2.

                                           TIME         3.67     4.92

 HYDROGRAPH AT

+                 NBAS7P       .01     1   FLOW           5.       0.

                                           TIME         3.67     4.92

  3 COMBINED AT

+                  CP2.1       .22     1   FLOW          84.       6.

                                           TIME         3.75     4.92

 HYDROGRAPH AT

+                  BAS6E       .01     1   FLOW           3.       0.

                                           TIME         3.58     4.92

  2 COMBINED AT

+                    CP2       .23     1   FLOW          87.       6.

                                           TIME         3.75     4.92

 HYDROGRAPH AT

+                  BAS2E       .06     1   FLOW          41.       7.

                                           TIME         3.67     3.75

 ROUTED TO

+                 RBAS2E       .06     1   FLOW          40.       7.

                                           TIME         3.75     3.92

 HYDROGRAPH AT



+                 SBAS7P       .07     1   FLOW          25.       2.

                                           TIME         3.75     4.92

  2 COMBINED AT

+                  CP3.1       .13     1   FLOW          65.       9.

                                           TIME         3.75     3.92

 HYDROGRAPH AT

+                  BAS8E       .00     1   FLOW           2.       1.

                                           TIME         3.50     3.50

  2 COMBINED AT

+                    CP3       .13     1   FLOW          66.       9.

                                           TIME         3.75     3.92

 HYDROGRAPH AT

+                 WBAS9P       .04     1   FLOW          16.       1.

                                           TIME         3.58     4.92

 HYDROGRAPH AT

+                  BAS9P       .04     1   FLOW          14.       1.

                                           TIME         3.67     4.92

  2 COMBINED AT

+                  CP4.1       .08     1   FLOW          29.       2.

                                           TIME         3.67     4.92

 HYDROGRAPH AT

+                 BAS10E       .00     1   FLOW           2.       0.

                                           TIME         3.58     3.58

  2 COMBINED AT

+                    CP4       .08     1   FLOW          31.       2.

                                           TIME         3.67     4.92

 HYDROGRAPH AT

+                WBAS13I       .05     1   FLOW          19.       1.

                                           TIME         3.67     4.92

 HYDROGRAPH AT

+                 BAS13I       .01     1   FLOW           6.       0.

                                           TIME         3.67     4.92

  2 COMBINED AT

+                  CP5.1       .06     1   FLOW          25.       2.

                                           TIME         3.67     4.92

 HYDROGRAPH AT

+                 BAS11I       .01     1   FLOW           5.       0.

                                           TIME         3.58     3.75

 HYDROGRAPH AT

+                 BAS12E       .00     1   FLOW           1.       0.

                                           TIME         3.50     3.50

  3 COMBINED AT

+                    CP5       .08     1   FLOW          31.       2.

                                           TIME         3.67     4.92

1 

                                           SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING 

                                               (FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW) 

                                                                                   INTERPOLATED TO 

                                                                                COMPUTATION INTERVAL 

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

                                                     PEAK                                     PEAK 

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

           FOR PLAN = 1  RATIO=  .00 

             RBAS1E  MANE         1.25     56.39    222.50       .54      5.00     54.32    225.00         .54 

 CONTINUITY SUMMARY (AC-FT) - INFLOW= .3856E+01 EXCESS= .0000E+00 OUTFLOW= .3857E+01 BASIN STORAGE= .1118E-02 PERCENT ERROR=   -.1 

           FOR PLAN = 1  RATIO=  .00 

             RBAS1E  MANE         2.00      4.08    306.00       .06      5.00      4.08    305.00         .06 

 CONTINUITY SUMMARY (AC-FT) - INFLOW= .4360E+00 EXCESS= .0000E+00 OUTFLOW= .4365E+00 BASIN STORAGE= .1043E-02 PERCENT ERROR=   -.4 

           FOR PLAN = 1  RATIO=  .00 

             RBAS2E  MANE         4.00     41.52    228.00       .92      5.00     40.26    225.00         .92 

 CONTINUITY SUMMARY (AC-FT) - INFLOW= .3044E+01 EXCESS= .0000E+00 OUTFLOW= .3046E+01 BASIN STORAGE= .1123E-02 PERCENT ERROR=   -.1 

           FOR PLAN = 1  RATIO=  .00 

             RBAS2E  MANE         1.50      7.37    235.50       .19      5.00      7.32    235.00         .19 



 CONTINUITY SUMMARY (AC-FT) - INFLOW= .6476E+00 EXCESS= .0000E+00 OUTFLOW= .6483E+00 BASIN STORAGE= .9686E-03 PERCENT ERROR=   -.3 

 *** NORMAL END OF HEC-1 ***



                               Developed Condition HEC-1 Model



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   22FEB23  TIME  12:48:12   *                                                   *           (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

 *** FREE ***

                          *DIAGRAM 

              1           ID     WESTWOOD PROFESSIONAL SERVICES 

              2           ID     GRAND CANYON & WASHBURN 

              3           ID     TECHNICAL DRAINAGE STUDY 

              4           ID     DEVELOPED DRAINAGE CONDITION 

              5           ID 

              6           ID     RETURN PERIOD ------- 100-YR & 10-YR 

              7           ID     DISTRIBUTION -------- 6-HOUR SDN3 

              8           ID     PROJECT NO. --------- LEN2206.000 

              9           ID     FILENAME ------------ DEV.H1 

             10           ID     DATE ---------------- FEB 2023 

             11           ID     MODELED BY ---------- KC/CW 

             12           ID 

             13           ID        SIX HOUR DEPTH-AREA REDUCTION FACTORS 

             14           ID        STORM EVENT             RATIO 

             15           ID        100-YR                  1.00 

             16           ID        10-YR                   0.55 

             17           ID 

             18           IT       5       0       0     300 

             19           IO       5       0       0 

             20           IN       5       0       0 

             21           JR    PREC    1.00    0.55 

                          * 

             22           KK   BAS4E 

             23           BA   .0731 

             24           PC       0   0.020   0.057   0.070   0.087   0.108   0.124   0.130   0.130   0.130

             25           PC   0.130   0.130   0.130   0.133   0.140   0.142   0.148   0.158   0.172   0.181

             26           PC   0.190   0.197   0.199   0.200   0.201   0.204   0.214   0.229   0.241   0.249

             27           PC   0.251   0.256   0.270   0.278   0.281   0.283   0.295   0.322   0.352   0.409

             28           PC   0.499   0.590   0.710   0.744   0.781   0.812   0.819   0.835   0.851   0.856

             29           PC   0.860   0.868   0.876   0.888   0.910   0.926   0.937   0.950   0.970   0.976

             30           PC   0.982   0.985   0.987   0.989   0.990   0.993   0.993   0.994   0.995   0.998

             31           PC   0.998   0.999       1 

             32           PB    3.15 

             33           LS       0    60.0 

             34           UD   0.277 

                          * 

             35           KK   BAS5E 

             36           BA   .0142 

             37           PB    3.15 

             38           LS       0    60.9 

             39           UD   0.181 

                          * 

             40           KK     CP1 

             41           HC       2 

                          * 

1                                                       HEC-1 INPUT                                             PAGE  2

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



             42           KK   BAS1E 

             43           BA   .1329 

             44           PB    3.15 

             45           LS       0    64.2 

             46           UD   0.157 

                          * 

             47           KK  RBAS1E 

             48           KM   ROUTE BAS1E TO CP2 

             49           KM   THROUGH BAS3E AND ALONG FISHER NORTH HALF ROADSIDE DITCH 

             50           RD    3268   0.028   0.025       0    TRAP       0       6 

                          * 

             51           KK   BAS3D 

             52           BA   .0711 

             53           PB    3.12 

             54           LS       0    64.0 

             55           UD   0.211 

                          * 

             56           KK  NBAS7P 

             57           BA   .0147 

             58           PB    3.12 

             59           LS       0    62.0 

             60           UD   0.154 

                          * 

             61           KK   CP2.1 

             62           HC       3 

                          * 

             63           KK   BAS6E 

             64           BA   .0070 

             65           PB    3.15 

             66           LS       0    64.6 

             67           UD   0.148 

                          * 

             68           KK     CP2 

             69           HC       2 

                          * 

             70           KK   BAS2E 

             71           BA   .0624 

             72           PB    3.15 

             73           LS       0    72.3 

             74           UD   0.228 

                          * 

1                                                       HEC-1 INPUT                                             PAGE  3

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

             75           KK  RBAS2E 

             76           KM   ROUTE BAS2E TO CP3 

             77           KM   THROUGH BAS7P AND DOWN WASHBURN 

             78           RD    3205   0.033   0.025       0    TRAP       0       6 

                          * 

             79           KK  SBAS7P 

             80           BA   .0704 

             81           PB    3.12 

             82           LS       0    64.0 

             83           UD   0.224 

                          * 

             84           KK   CP3.1 

             85           HC       2 

                          * 

             86           KK   BAS8E 

             87           BA   .0010 

             88           PB    3.12 

             89           LS       0    83.0 

             90           UD   0.074 

                          * 

             91           KK     CP3 

             92           HC       2 

                          * 

             93           KK  WBAS9D 

             94           BA   .0391 

             95           PB    3.12 

             96           LS       0    64.8 

             97           UD   0.203 

                          * 

             98           KK   BAS9P 



             99           BA   .0368 

            100           PB    3.12 

            101           LS       0    64.6 

            102           UD   0.214 

                          * 

            103           KK   CP4.1 

            104           HC       2 

                          * 

            105           KK  BAS10E 

            106           BA   .0017 

            107           PB    3.12 

            108           LS       0    74.0 

            109           UD   0.111 

                          * 

1                                                       HEC-1 INPUT                                             PAGE  4

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

            110           KK     CP4 

            111           HC       2 

                          * 

            112           KK WBAS13D 

            113           BA   .0516 

            114           PB    3.12 

            115           LS       0    63.7 

            116           UD   0.217 

                          * 

            117           KK  BAS13I 

            118           BA   .0132 

            119           PB    3.12 

            120           LS       0    65.5 

            121           UD   0.174 

                          * 

            122           KK   CP5.1 

            123           HC       2 

                          * 

            124           KK  BAS11I 

            125           BA   .0098 

            126           PB    3.12 

            127           LS       0    66.8 

            128           UD   0.153 

                          * 

            129           KK  BAS12E 

            130           BA   .0009 

            131           PB    3.12 

            132           LS       0    83.0 

            133           UD   0.078 

                          * 

            134           KK     CP5 

            135           HC       3 

                          * 

            136           ZZ 

1

                 SCHEMATIC DIAGRAM OF STREAM NETWORK

 INPUT

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

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

    22       BAS4E

                 .

                 .

    35           .       BAS5E

                 .           .

                 .           .

    40         CP1............

                 .

                 .

    42           .       BAS1E

                 .           V

                 .           V

    47           .      RBAS1E

                 .           .

                 .           .

    51           .           .       BAS3D

                 .           .           .

                 .           .           .

    56           .           .           .      NBAS7P

                 .           .           .           .

                 .           .           .           .

    61           .       CP2.1........................

                 .           .



                 .           .

    63           .           .       BAS6E

                 .           .           .

                 .           .           .

    68           .         CP2............

                 .           .

                 .           .

    70           .           .       BAS2E

                 .           .           V

                 .           .           V

    75           .           .      RBAS2E

                 .           .           .

                 .           .           .

    79           .           .           .      SBAS7P

                 .           .           .           .

                 .           .           .           .

    84           .           .       CP3.1............

                 .           .           .

                 .           .           .

    86           .           .           .       BAS8E

                 .           .           .           .

                 .           .           .           .

    91           .           .         CP3............

                 .           .           .

                 .           .           .

    93           .           .           .      WBAS9D

                 .           .           .           .

                 .           .           .           .

    98           .           .           .           .       BAS9P

                 .           .           .           .           .

                 .           .           .           .           .

   103           .           .           .       CP4.1............

                 .           .           .           .

                 .           .           .           .

   105           .           .           .           .      BAS10E

                 .           .           .           .           .

                 .           .           .           .           .

   110           .           .           .         CP4............

                 .           .           .           .

                 .           .           .           .

   112           .           .           .           .     WBAS13D

                 .           .           .           .           .

                 .           .           .           .           .

   117           .           .           .           .           .      BAS13I

                 .           .           .           .           .           .

                 .           .           .           .           .           .

   122           .           .           .           .       CP5.1............

                 .           .           .           .           .

                 .           .           .           .           .

   124           .           .           .           .           .      BAS11I

                 .           .           .           .           .           .

                 .           .           .           .           .           .

   129           .           .           .           .           .           .      BAS12E

                 .           .           .           .           .           .           .

                 .           .           .           .           .           .           .

   134           .           .           .           .         CP5........................

 (***) 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   22FEB23  TIME  12:48:12   *                                                   *           (916) 756-1104            *

 *                                       *                                                   *                                     *

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

                              WESTWOOD PROFESSIONAL SERVICES 

                              GRAND CANYON & WASHBURN 

                              TECHNICAL DRAINAGE STUDY 

                              DEVELOPED DRAINAGE CONDITION 

                              RETURN PERIOD ------- 100-YR & 10-YR 

                              DISTRIBUTION -------- 6-HOUR SDN3 

                              PROJECT NO. --------- LEN2206.000 

                              FILENAME ------------ DEV.H1 

                              DATE ---------------- FEB 2023 

                              MODELED BY ---------- KC/CW 

                                 SIX HOUR DEPTH-AREA REDUCTION FACTORS 

                                 STORM EVENT             RATIO 

                                 100-YR                  1.00 

                                 10-YR                   0.55 

   19 IO          OUTPUT CONTROL VARIABLES



                        IPRNT           5  PRINT CONTROL

                        IPLOT           0  PLOT CONTROL

                        QSCAL          0.  HYDROGRAPH PLOT SCALE

      IT          HYDROGRAPH TIME DATA

                         NMIN           5  MINUTES IN COMPUTATION INTERVAL

                        IDATE      1    0  STARTING DATE

                        ITIME        0000  STARTING TIME

                           NQ         300  NUMBER OF HYDROGRAPH ORDINATES

                       NDDATE      2    0  ENDING DATE

                       NDTIME        0055  ENDING TIME

                       ICENT           19  CENTURY MARK

                    COMPUTATION INTERVAL     .08 HOURS

                         TOTAL TIME BASE   24.92 HOURS

           ENGLISH UNITS

                DRAINAGE AREA         SQUARE MILES

                PRECIPITATION DEPTH   INCHES

                LENGTH, ELEVATION     FEET

                FLOW                  CUBIC FEET PER SECOND

                STORAGE VOLUME        ACRE-FEET

                SURFACE AREA          ACRES

                TEMPERATURE           DEGREES FAHRENHEIT

      JP          MULTI-PLAN OPTION

                        NPLAN           1  NUMBER OF PLANS

      JR          MULTI-RATIO OPTION

                      RATIOS OF PRECIPITATION

                     1.00       .55

1

                PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS

                                  FLOWS IN CUBIC FEET PER SECOND,  AREA IN SQUARE MILES

                                                  TIME TO PEAK IN HOURS

                                                           RATIOS APPLIED TO PRECIPITATION

 OPERATION       STATION     AREA    PLAN            RATIO 1  RATIO 2

                                                        1.00      .55

 HYDROGRAPH AT

+                  BAS4E       .07     1   FLOW          16.       1.

                                           TIME         3.83     5.00

 HYDROGRAPH AT

+                  BAS5E       .01     1   FLOW           4.       0.

                                           TIME         3.67     4.92

  2 COMBINED AT

+                    CP1       .09     1   FLOW          20.       1.

                                           TIME         3.83     5.00

 HYDROGRAPH AT

+                  BAS1E       .13     1   FLOW          55.       4.

                                           TIME         3.58     4.92

 ROUTED TO

+                 RBAS1E       .13     1   FLOW          54.       4.

                                           TIME         3.75     5.08

 HYDROGRAPH AT

+                  BAS3D       .07     1   FLOW          25.       2.

                                           TIME         3.67     4.92

 HYDROGRAPH AT

+                 NBAS7P       .01     1   FLOW           5.       0.

                                           TIME         3.67     4.92

  3 COMBINED AT

+                  CP2.1       .22     1   FLOW          84.       6.

                                           TIME         3.75     4.92

 HYDROGRAPH AT

+                  BAS6E       .01     1   FLOW           3.       0.

                                           TIME         3.58     4.92

  2 COMBINED AT

+                    CP2       .23     1   FLOW          86.       6.

                                           TIME         3.75     4.92

 HYDROGRAPH AT

+                  BAS2E       .06     1   FLOW          41.       7.

                                           TIME         3.67     3.75

 ROUTED TO

+                 RBAS2E       .06     1   FLOW          40.       7.

                                           TIME         3.75     3.92

 HYDROGRAPH AT



+                 SBAS7P       .07     1   FLOW          25.       2.

                                           TIME         3.75     4.92

  2 COMBINED AT

+                  CP3.1       .13     1   FLOW          65.       9.

                                           TIME         3.75     3.92

 HYDROGRAPH AT

+                  BAS8E       .00     1   FLOW           2.       1.

                                           TIME         3.50     3.50

  2 COMBINED AT

+                    CP3       .13     1   FLOW          66.       9.

                                           TIME         3.75     3.92

 HYDROGRAPH AT

+                 WBAS9D       .04     1   FLOW          15.       1.

                                           TIME         3.67     4.92

 HYDROGRAPH AT

+                  BAS9P       .04     1   FLOW          14.       1.

                                           TIME         3.67     4.92

  2 COMBINED AT

+                  CP4.1       .08     1   FLOW          29.       2.

                                           TIME         3.67     4.92

 HYDROGRAPH AT

+                 BAS10E       .00     1   FLOW           2.       0.

                                           TIME         3.58     3.58

  2 COMBINED AT

+                    CP4       .08     1   FLOW          30.       2.

                                           TIME         3.67     4.92

 HYDROGRAPH AT

+                WBAS13D       .05     1   FLOW          18.       1.

                                           TIME         3.75     4.92

 HYDROGRAPH AT

+                 BAS13I       .01     1   FLOW           6.       0.

                                           TIME         3.67     4.92

  2 COMBINED AT

+                  CP5.1       .06     1   FLOW          23.       2.

                                           TIME         3.67     4.92

 HYDROGRAPH AT

+                 BAS11I       .01     1   FLOW           5.       0.

                                           TIME         3.58     3.75

 HYDROGRAPH AT

+                 BAS12E       .00     1   FLOW           1.       0.

                                           TIME         3.50     3.50

  3 COMBINED AT

+                    CP5       .08     1   FLOW          29.       2.

                                           TIME         3.67     4.92

1 

                                           SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING 

                                               (FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW) 

                                                                                   INTERPOLATED TO 

                                                                                COMPUTATION INTERVAL 

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

                                                     PEAK                                     PEAK 

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

           FOR PLAN = 1  RATIO=  .00 

             RBAS1E  MANE         1.25     56.39    222.50       .54      5.00     54.32    225.00         .54 

 CONTINUITY SUMMARY (AC-FT) - INFLOW= .3856E+01 EXCESS= .0000E+00 OUTFLOW= .3857E+01 BASIN STORAGE= .1118E-02 PERCENT ERROR=   -.1 

           FOR PLAN = 1  RATIO=  .00 

             RBAS1E  MANE         2.00      4.08    306.00       .06      5.00      4.08    305.00         .06 

 CONTINUITY SUMMARY (AC-FT) - INFLOW= .4360E+00 EXCESS= .0000E+00 OUTFLOW= .4365E+00 BASIN STORAGE= .1043E-02 PERCENT ERROR=   -.4 

           FOR PLAN = 1  RATIO=  .00 

             RBAS2E  MANE         4.00     41.52    228.00       .92      5.00     40.26    225.00         .92 

 CONTINUITY SUMMARY (AC-FT) - INFLOW= .3044E+01 EXCESS= .0000E+00 OUTFLOW= .3046E+01 BASIN STORAGE= .1123E-02 PERCENT ERROR=   -.1 

           FOR PLAN = 1  RATIO=  .00 

             RBAS2E  MANE         1.50      7.37    235.50       .19      5.00      7.32    235.00         .19 



 CONTINUITY SUMMARY (AC-FT) - INFLOW= .6476E+00 EXCESS= .0000E+00 OUTFLOW= .6483E+00 BASIN STORAGE= .9686E-03 PERCENT ERROR=   -.3 

 *** NORMAL END OF HEC-1 ***



                                                      APPENDIX C
Street & Hydraulic Sections



Existing Condition Flow Split Computations – 100 Yr



Worksheet for FS1E-Hammer (60' ROW)-100

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.30 Channel Slope

cfs11.00 Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.500+00.00

0.000+07.00

0.500+14.00

0.820+30.00

0.500+46.00

0.000+53.00

0.500+60.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.025(0+14.00, 0.50)(0+00.00, 0.50)

0.016(0+46.00, 0.50)(0+14.00, 0.50)

0.025(0+60.00, 0.50)(0+46.00, 0.50)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.34Normal Depth

0.025Roughness Coefficient

ft0.34Elevation

0.00 to 0.82
ft

Elevation Range

ft²3.30 Flow Area

ft19.27Wetted Perimeter

ft0.17Hydraulic Radius

ft19.22Top Width

ft0.34Normal Depth

ft0.39  Critical Depth

%1.57Critical Slope

ft/s3.33  Velocity

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

3/13/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterLEN2206 GCW TDS Flow Splits.fm8



Worksheet for FS1E-Hammer (60' ROW)-100

Results

ft0.17Velocity Head

ft0.52Specific Energy

1.419Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00 Downstream Depth

ft0.00 Length

0Number Of Steps

GVF Output Data

ft0.00 Upstream Depth

N/AProfile Description

ft0.00 Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.34Normal Depth

ft0.39  Critical Depth

%3.30 Channel Slope

%1.57Critical Slope

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

3/13/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterLEN2206 GCW TDS Flow Splits.fm8



Cross Section for FS1E-Hammer (60' ROW)-100

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.30 Channel Slope

ft0.34Normal Depth

cfs11.00 Discharge

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

3/13/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterLEN2206 GCW TDS Flow Splits.fm8



Worksheet for FS1S-Grand Canyon (80' ROW)-100

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.50 Channel Slope

cfs9.00 Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.660+00.00

0.500+08.00

0.000+16.00

0.500+24.00

0.580+28.00

0.820+40.00

0.580+52.00

0.500+56.00

0.000+64.00

0.500+72.00

0.660+80.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.025(0+28.00, 0.58)(0+00.00, 0.66)

0.016(0+52.00, 0.58)(0+28.00, 0.58)

0.025(0+80.00, 0.66)(0+52.00, 0.58)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.35Normal Depth

0.025Roughness Coefficient

ft0.35Elevation

0.00 to 0.82
ft

Elevation Range

ft²3.95Flow Area

ft22.52Wetted Perimeter

ft0.18  Hydraulic Radius

ft22.47Top Width

Page 1 of 327 Siemon Company Drive Suite 200 W 
Watertown, CT 06795 USA  +1-203-755-1666

3/13/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterLEN2206 GCW TDS Flow Splits.fm8



Worksheet for FS1S-Grand Canyon (80' ROW)-100

Results

ft0.35Normal Depth

ft0.35Critical Depth

%1.64Critical Slope

ft/s2.28  Velocity

ft0.08  Velocity Head

ft0.43  Specific Energy

0.960Froude Number

SubcriticalFlow Type

GVF Input Data

ft0.00 Downstream Depth

ft0.00 Length

0Number Of Steps

GVF Output Data

ft0.00 Upstream Depth

N/AProfile Description

ft0.00 Profile Headloss

ft/s0.00 Downstream Velocity

ft/s0.00 Upstream Velocity

ft0.35Normal Depth

ft0.35Critical Depth

%1.50 Channel Slope

%1.64Critical Slope

Page 2 of 327 Siemon Company Drive Suite 200 W 
Watertown, CT 06795 USA  +1-203-755-1666

3/13/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterLEN2206 GCW TDS Flow Splits.fm8



Worksheet for FS1S-Grand Canyon (80' ROW)-100
Messages:

Flow isdivided.

Page 3 of 327 Siemon Company Drive Suite 200 W 
Watertown, CT 06795 USA  +1-203-755-1666
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FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterLEN2206 GCW TDS Flow Splits.fm8



Cross Section for FS1S-Grand Canyon (80' ROW)-100

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.50 Channel Slope

ft0.35Normal Depth

cfs9.00 Discharge
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FlowMaster
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Bentley Systems, Inc.  Haestad Methods Solution
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Worksheet for FS2E-Fisher (60' ROW)-100

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.20 Channel Slope

cfs83.00 Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.220+00.00

0.180+02.00

0.000+08.00

0.180+14.00

0.500+30.00

0.180+46.00

0.000+52.00

0.180+58.00

0.220+60.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.025(0+14.00, 0.18)(0+00.00, 0.22)

0.016(0+46.00, 0.18)(0+14.00, 0.18)

0.025(0+60.00, 0.22)(0+46.00, 0.18)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.49 Normal Depth

0.021Roughness Coefficient

ft0.49 Elevation

0.00 to 0.50
ft

Elevation Range

ft²15.80 Flow Area

ft59.96Wetted Perimeter

ft0.26Hydraulic Radius

ft59.40 Top Width

ft0.49 Normal Depth

ft0.62Critical Depth
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FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterLEN2206 GCW TDS Flow Splits.fm8



Worksheet for FS2E-Fisher (60' ROW)-100

Results

%0.88  Critical Slope

ft/s5.25Velocity

ft0.43  Velocity Head

ft0.92Specific Energy

1.796Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00 Downstream Depth

ft0.00 Length

0Number Of Steps

GVF Output Data

ft0.00 Upstream Depth

N/AProfile Description

ft0.00 Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.49 Normal Depth

ft0.62Critical Depth

%3.20 Channel Slope

%0.88  Critical Slope
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FlowMaster
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Cross Section for FS2E-Fisher (60' ROW)-100

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.20 Channel Slope

ft0.49 Normal Depth

cfs83.00 Discharge

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

3/13/2023

FlowMaster
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Worksheet for FS2S-Grand Canyon (80' ROW)-100

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.20 Channel Slope

cfs55.00 Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.400+00.00

0.240+08.00

0.000+16.00

0.240+24.00

0.430+40.00

0.290+52.00

0.240+56.00

0.000+64.00

0.240+72.00

0.400+80.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.025(0+24.00, 0.24)(0+00.00, 0.40)

0.016(0+52.00, 0.29)(0+24.00, 0.24)

0.025(0+80.00, 0.40)(0+52.00, 0.29)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.49 Normal Depth

0.022Roughness Coefficient

ft0.49 Elevation

0.00 to 0.43
ft

Elevation Range

ft²19.39 Flow Area

ft80.20 Wetted Perimeter

ft0.24Hydraulic Radius

ft80.00 Top Width

ft0.49 Normal Depth

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

3/13/2023
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Worksheet for FS2S-Grand Canyon (80' ROW)-100

Results

ft0.49 Critical Depth

%1.16Critical Slope

ft/s2.84Velocity

ft0.13 Velocity Head

ft0.61Specific Energy

1.016Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00 Downstream Depth

ft0.00 Length

0Number Of Steps

GVF Output Data

ft0.00 Upstream Depth

N/AProfile Description

ft0.00 Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.49 Normal Depth

ft0.49 Critical Depth

%1.20 Channel Slope

%1.16Critical Slope
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FlowMaster
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Cross Section for FS2S-Grand Canyon (80' ROW)-100

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.20 Channel Slope

ft0.49 Normal Depth

cfs55.00 Discharge
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Worksheet for FS3E-Washburn (60' ROW)-100

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.00  Channel Slope

cfs40.00  Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.220+00.00

0.180+02.00

0.000+08.00

0.180+14.00

0.500+30.00

0.180+46.00

0.000+52.00

0.180+58.00

0.220+60.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.025(0+14.00, 0.18)(0+00.00, 0.22)

0.016(0+46.00, 0.18)(0+14.00, 0.18)

0.025(0+60.00, 0.22)(0+46.00, 0.18)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.38 Normal Depth

0.022Roughness Coefficient

ft0.38 Elevation

0.00 to 0.50
ft

Elevation Range

ft²9.80  Flow Area

ft48.58 Wetted Perimeter

ft0.20  Hydraulic Radius

ft48.24Top Width

ft0.38 Normal Depth

ft0.46Critical Depth
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FlowMaster
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Worksheet for FS3E-Washburn (60' ROW)-100

Results

%1.10  Critical Slope

ft/s4.08 Velocity

ft0.26Velocity Head

ft0.64Specific Energy

1.597Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00  Downstream Depth

ft0.00  Length

0Number Of Steps

GVF Output Data

ft0.00  Upstream Depth

N/AProfile Description

ft0.00  Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.38 Normal Depth

ft0.46Critical Depth

%3.00  Channel Slope

%1.10  Critical Slope
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FlowMaster
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Cross Section for FS3E-Washburn (60' ROW)-100

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.00  Channel Slope

ft0.38 Normal Depth

cfs40.00  Discharge
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FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterLEN2206 GCW TDS Flow Splits.fm8



Worksheet for FS3S-Grand Canyon (80' ROW)-100

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.20 Channel Slope

cfs21.00 Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.400+00.00

0.240+08.00

0.000+16.00

0.240+24.00

0.320+28.00

0.560+40.00

0.320+52.00

0.240+56.00

0.000+64.00

0.240+72.00

0.400+80.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.025(0+28.00, 0.32)(0+00.00, 0.40)

0.016(0+52.00, 0.32)(0+28.00, 0.32)

0.025(0+80.00, 0.40)(0+52.00, 0.32)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.38  Normal Depth

0.024Roughness Coefficient

ft0.38  Elevation

0.00 to 0.56
ft

Elevation Range

ft²10.19 Flow Area

ft59.72Wetted Perimeter

ft0.17Hydraulic Radius

ft59.70 Top Width

Page 1 of 327 Siemon Company Drive Suite 200 W 
Watertown, CT 06795 USA  +1-203-755-1666

3/13/2023

FlowMaster
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CenterLEN2206 GCW TDS Flow Splits.fm8



Worksheet for FS3S-Grand Canyon (80' ROW)-100

Results

ft0.38  Normal Depth

ft0.36Critical Depth

%1.57Critical Slope

ft/s2.06Velocity

ft0.07Velocity Head

ft0.44Specific Energy

0.879Froude Number

SubcriticalFlow Type

GVF Input Data

ft0.00 Downstream Depth

ft0.00 Length

0Number Of Steps

GVF Output Data

ft0.00 Upstream Depth

N/AProfile Description

ft0.00 Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.38  Normal Depth

ft0.36Critical Depth

%1.20 Channel Slope

%1.57Critical Slope
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FlowMaster
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Worksheet for FS3S-Grand Canyon (80' ROW)-100
Messages:

Flow isdivided.

Page 3 of 327 Siemon Company Drive Suite 200 W 
Watertown, CT 06795 USA  +1-203-755-1666

3/13/2023
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Cross Section for FS3S-Grand Canyon (80' ROW)-100

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.20 Channel Slope

ft0.38 Normal Depth

cfs21.00 Discharge

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

3/13/2023

FlowMaster
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Worksheet for FS4E-Rosada (60' ROW)-100

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.77Channel Slope

cfs42.00  Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.220+00.00

0.180+02.00

0.000+08.00

0.180+14.00

0.500+30.00

0.180+46.00

0.000+52.00

0.180+58.00

0.220+60.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.025(0+14.00, 0.18)(0+00.00, 0.22)

0.016(0+46.00, 0.18)(0+14.00, 0.18)

0.025(0+60.00, 0.22)(0+46.00, 0.18)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.37Normal Depth

0.022Roughness Coefficient

ft0.37Elevation

0.00 to 0.50
ft

Elevation Range

ft²9.38 Flow Area

ft47.68 Wetted Perimeter

ft0.20  Hydraulic Radius

ft47.36Top Width

ft0.37Normal Depth

ft0.47Critical Depth
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FlowMaster
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Bentley Systems, Inc.  Haestad Methods Solution
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Worksheet for FS4E-Rosada (60' ROW)-100

Results

%1.10  Critical Slope

ft/s4.48 Velocity

ft0.31Velocity Head

ft0.69  Specific Energy

1.775Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00  Downstream Depth

ft0.00  Length

0Number Of Steps

GVF Output Data

ft0.00  Upstream Depth

N/AProfile Description

ft0.00  Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.37Normal Depth

ft0.47Critical Depth

%3.77Channel Slope

%1.10  Critical Slope
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FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterLEN2206 GCW TDS Flow Splits.fm8



Cross Section for FS4E-Rosada (60' ROW)-100

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.77Channel Slope

ft0.37Normal Depth

cfs42.00  Discharge
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Worksheet for FS4S-Grand Canyon (80' ROW)-100

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.02Channel Slope

cfs19.00  Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.400+00.00

0.240+08.00

0.000+16.00

0.240+24.00

0.320+28.00

0.560+40.00

0.320+52.00

0.240+56.00

0.000+64.00

0.240+72.00

0.400+80.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.025(0+28.00, 0.32)(0+00.00, 0.40)

0.016(0+52.00, 0.32)(0+28.00, 0.32)

0.025(0+80.00, 0.40)(0+52.00, 0.32)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.38  Normal Depth

0.024Roughness Coefficient

ft0.38  Elevation

0.00 to 0.56
ft

Elevation Range

ft²10.05Flow Area

ft59.26Wetted Perimeter

ft0.17Hydraulic Radius

ft59.24Top Width
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FlowMaster
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Worksheet for FS4S-Grand Canyon (80' ROW)-100

Results

ft0.38  Normal Depth

ft0.35Critical Depth

%1.59  Critical Slope

ft/s1.89  Velocity

ft0.06Velocity Head

ft0.43  Specific Energy

0.809Froude Number

SubcriticalFlow Type

GVF Input Data

ft0.00  Downstream Depth

ft0.00  Length

0Number Of Steps

GVF Output Data

ft0.00  Upstream Depth

N/AProfile Description

ft0.00  Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.38  Normal Depth

ft0.35Critical Depth

%1.02Channel Slope

%1.59  Critical Slope
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FlowMaster
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Worksheet for FS4S-Grand Canyon (80' ROW)-100
Messages:

Flow isdivided.
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Cross Section for FS4S-Grand Canyon (80' ROW)-100

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.02Channel Slope

ft0.38 Normal Depth

cfs19.00  Discharge
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Existing Condition Flow Split Computations – 10 Yr



Worksheet for FS1E-Hammer (60' ROW)-10

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.30 Channel Slope

cfs0.50 Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.500+00.00

0.000+07.00

0.500+14.00

0.820+30.00

0.500+46.00

0.000+53.00

0.500+60.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.025(0+14.00, 0.50)(0+00.00, 0.50)

0.016(0+46.00, 0.50)(0+14.00, 0.50)

0.025(0+60.00, 0.50)(0+46.00, 0.50)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.11Normal Depth

0.025Roughness Coefficient

ft0.11Elevation

0.00 to 0.82
ft

Elevation Range

ft²0.33  Flow Area

ft6.05Wetted Perimeter

ft0.05Hydraulic Radius

ft6.04Top Width

ft0.11Normal Depth

ft0.11Critical Depth

%2.37Critical Slope

ft/s1.54Velocity
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Worksheet for FS1E-Hammer (60' ROW)-10

Results

ft0.04Velocity Head

ft0.14Specific Energy

1.168Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00 Downstream Depth

ft0.00 Length

0Number Of Steps

GVF Output Data

ft0.00 Upstream Depth

N/AProfile Description

ft0.00 Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.11Normal Depth

ft0.11Critical Depth

%3.30 Channel Slope

%2.37Critical Slope
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Cross Section for FS1E-Hammer (60' ROW)-10

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.30 Channel Slope

ft0.11Normal Depth

cfs0.50 Discharge
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Worksheet for FS1S-Grand Canyon (80' ROW)-10

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.50 Channel Slope

cfs0.50 Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.660+00.00

0.500+08.00

0.000+16.00

0.500+24.00

0.580+28.00

0.820+40.00

0.580+52.00

0.500+56.00

0.000+64.00

0.500+72.00

0.660+80.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.025(0+28.00, 0.58)(0+00.00, 0.66)

0.016(0+52.00, 0.58)(0+28.00, 0.58)

0.025(0+80.00, 0.66)(0+52.00, 0.58)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.12Normal Depth

0.025Roughness Coefficient

ft0.12Elevation

0.00 to 0.82
ft

Elevation Range

ft²0.45Flow Area

ft7.62Wetted Perimeter

ft0.06Hydraulic Radius

ft7.60 Top Width

Page 1 of 327 Siemon Company Drive Suite 200 W 
Watertown, CT 06795 USA  +1-203-755-1666

3/13/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterLEN2206 GCW TDS Flow Splits.fm8



Worksheet for FS1S-Grand Canyon (80' ROW)-10

Results

ft0.12Normal Depth

ft0.11Critical Depth

%2.41Critical Slope

ft/s1.11Velocity

ft0.02Velocity Head

ft0.14Specific Energy

0.801Froude Number

SubcriticalFlow Type

GVF Input Data

ft0.00 Downstream Depth

ft0.00 Length

0Number Of Steps

GVF Output Data

ft0.00 Upstream Depth

N/AProfile Description

ft0.00 Profile Headloss

ft/s0.00 Downstream Velocity

ft/s0.00 Upstream Velocity

ft0.12Normal Depth

ft0.11Critical Depth

%1.50 Channel Slope

%2.41Critical Slope
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FlowMaster
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Worksheet for FS1S-Grand Canyon (80' ROW)-10
Messages:

Flow isdivided.
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Bentley Systems, Inc.  Haestad Methods Solution
CenterLEN2206 GCW TDS Flow Splits.fm8



Cross Section for FS1S-Grand Canyon (80' ROW)-10

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.50 Channel Slope

ft0.12Normal Depth

cfs0.50 Discharge
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FlowMaster
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Worksheet for FS2E-Fisher (60' ROW)-10

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.20 Channel Slope

cfs7.50 Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.220+00.00

0.180+02.00

0.000+08.00

0.180+14.00

0.500+30.00

0.180+46.00

0.000+52.00

0.180+58.00

0.220+60.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.025(0+14.00, 0.18)(0+00.00, 0.22)

0.016(0+46.00, 0.18)(0+14.00, 0.18)

0.025(0+60.00, 0.22)(0+46.00, 0.18)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.22Normal Depth

0.024Roughness Coefficient

ft0.22Elevation

0.00 to 0.50
ft

Elevation Range

ft²3.15Flow Area

ft31.17Wetted Perimeter

ft0.10 Hydraulic Radius

ft31.16Top Width

ft0.22Normal Depth

ft0.24Critical Depth
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FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterLEN2206 GCW TDS Flow Splits.fm8



Worksheet for FS2E-Fisher (60' ROW)-10

Results

%1.75Critical Slope

ft/s2.38 Velocity

ft0.09 Velocity Head

ft0.30 Specific Energy

1.322Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00 Downstream Depth

ft0.00 Length

0Number Of Steps

GVF Output Data

ft0.00 Upstream Depth

N/AProfile Description

ft0.00 Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.22Normal Depth

ft0.24Critical Depth

%3.20 Channel Slope

%1.75Critical Slope
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FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterLEN2206 GCW TDS Flow Splits.fm8



Cross Section for FS2E-Fisher (60' ROW)-10

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.20 Channel Slope

ft0.22Normal Depth

cfs7.50 Discharge
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FlowMaster
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Bentley Systems, Inc.  Haestad Methods Solution
CenterLEN2206 GCW TDS Flow Splits.fm8



Worksheet for FS2S-Grand Canyon (80' ROW)-10

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.20 Channel Slope

cfs5.00 Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.400+00.00

0.240+08.00

0.000+16.00

0.240+24.00

0.430+40.00

0.290+52.00

0.240+56.00

0.000+64.00

0.240+72.00

0.400+80.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.025(0+24.00, 0.24)(0+00.00, 0.40)

0.016(0+52.00, 0.29)(0+24.00, 0.24)

0.025(0+80.00, 0.40)(0+52.00, 0.29)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.22Normal Depth

0.025Roughness Coefficient

ft0.22Elevation

0.00 to 0.43
ft

Elevation Range

ft²3.32Flow Area

ft29.78  Wetted Perimeter

ft0.11Hydraulic Radius

ft29.77Top Width

ft0.22Normal Depth
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FlowMaster
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Bentley Systems, Inc.  Haestad Methods Solution
CenterLEN2206 GCW TDS Flow Splits.fm8



Worksheet for FS2S-Grand Canyon (80' ROW)-10

Results

ft0.20 Critical Depth

%1.95Critical Slope

ft/s1.50 Velocity

ft0.04Velocity Head

ft0.26Specific Energy

0.794Froude Number

SubcriticalFlow Type

GVF Input Data

ft0.00 Downstream Depth

ft0.00 Length

0Number Of Steps

GVF Output Data

ft0.00 Upstream Depth

N/AProfile Description

ft0.00 Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.22Normal Depth

ft0.20 Critical Depth

%1.20 Channel Slope

%1.95Critical Slope
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FlowMaster
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Bentley Systems, Inc.  Haestad Methods Solution
CenterLEN2206 GCW TDS Flow Splits.fm8



Worksheet for FS2S-Grand Canyon (80' ROW)-10
Messages:

Flow isdivided.
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FlowMaster
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Cross Section for FS2S-Grand Canyon (80' ROW)-10

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.20 Channel Slope

ft0.22Normal Depth

cfs5.00 Discharge
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FlowMaster
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Worksheet for FS3E-Washburn (60' ROW)-10

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.00  Channel Slope

cfs3.50  Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.220+00.00

0.180+02.00

0.000+08.00

0.180+14.00

0.500+30.00

0.180+46.00

0.000+52.00

0.180+58.00

0.220+60.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.025(0+14.00, 0.18)(0+00.00, 0.22)

0.016(0+46.00, 0.18)(0+14.00, 0.18)

0.025(0+60.00, 0.22)(0+46.00, 0.18)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.16Normal Depth

0.025Roughness Coefficient

ft0.16Elevation

0.00 to 0.50
ft

Elevation Range

ft²1.80  Flow Area

ft21.90  Wetted Perimeter

ft0.08 Hydraulic Radius

ft21.89  Top Width

ft0.16Normal Depth

ft0.18 Critical Depth
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FlowMaster
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Worksheet for FS3E-Washburn (60' ROW)-10

Results

%2.05Critical Slope

ft/s1.95Velocity

ft0.06Velocity Head

ft0.22Specific Energy

1.198Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00  Downstream Depth

ft0.00  Length

0Number Of Steps

GVF Output Data

ft0.00  Upstream Depth

N/AProfile Description

ft0.00  Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.16Normal Depth

ft0.18 Critical Depth

%3.00  Channel Slope

%2.05Critical Slope
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FlowMaster
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Cross Section for FS3E-Washburn (60' ROW)-10

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.00  Channel Slope

ft0.16Normal Depth

cfs3.50  Discharge
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FlowMaster
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Worksheet for FS3S-Grand Canyon (80' ROW)-10

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.20 Channel Slope

cfs2.50 Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.400+00.00

0.240+08.00

0.000+16.00

0.240+24.00

0.320+28.00

0.560+40.00

0.320+52.00

0.240+56.00

0.000+64.00

0.240+72.00

0.400+80.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.025(0+28.00, 0.32)(0+00.00, 0.40)

0.016(0+52.00, 0.32)(0+28.00, 0.32)

0.025(0+80.00, 0.40)(0+52.00, 0.32)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.17Normal Depth

0.025Roughness Coefficient

ft0.17Elevation

0.00 to 0.56
ft

Elevation Range

ft²1.97Flow Area

ft22.91Wetted Perimeter

ft0.09  Hydraulic Radius

ft22.90 Top Width
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FlowMaster
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Worksheet for FS3S-Grand Canyon (80' ROW)-10

Results

ft0.17Normal Depth

ft0.15Critical Depth

%2.14Critical Slope

ft/s1.27Velocity

ft0.03 Velocity Head

ft0.20 Specific Energy

0.764Froude Number

SubcriticalFlow Type

GVF Input Data

ft0.00 Downstream Depth

ft0.00 Length

0Number Of Steps

GVF Output Data

ft0.00 Upstream Depth

N/AProfile Description

ft0.00 Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.17Normal Depth

ft0.15Critical Depth

%1.20 Channel Slope

%2.14Critical Slope
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FlowMaster
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Bentley Systems, Inc.  Haestad Methods Solution
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Worksheet for FS3S-Grand Canyon (80' ROW)-10
Messages:

Flow isdivided.
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Cross Section for FS3S-Grand Canyon (80' ROW)-10

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.20 Channel Slope

ft0.17Normal Depth

cfs2.50 Discharge
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FlowMaster
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Worksheet for FS4E-Rosada (60' ROW)-10

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.77Channel Slope

cfs3.50 Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.220+00.00

0.180+02.00

0.000+08.00

0.180+14.00

0.500+30.00

0.180+46.00

0.000+52.00

0.180+58.00

0.220+60.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.025(0+14.00, 0.18)(0+00.00, 0.22)

0.016(0+46.00, 0.18)(0+14.00, 0.18)

0.025(0+60.00, 0.22)(0+46.00, 0.18)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.16Normal Depth

0.025Roughness Coefficient

ft0.16Elevation

0.00 to 0.50
ft

Elevation Range

ft²1.65Flow Area

ft20.97Wetted Perimeter

ft0.08 Hydraulic Radius

ft20.96Top Width

ft0.16Normal Depth

ft0.18 Critical Depth
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FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
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Worksheet for FS4E-Rosada (60' ROW)-10

Results

%2.05Critical Slope

ft/s2.12Velocity

ft0.07Velocity Head

ft0.23  Specific Energy

1.336Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00 Downstream Depth

ft0.00 Length

0Number Of Steps

GVF Output Data

ft0.00 Upstream Depth

N/AProfile Description

ft0.00 Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.16Normal Depth

ft0.18 Critical Depth

%3.77Channel Slope

%2.05Critical Slope
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FlowMaster
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Cross Section for FS4E-Rosada (60' ROW)-10

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.77Channel Slope

ft0.16Normal Depth

cfs3.50  Discharge
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Worksheet for FS4S-Grand Canyon (80' ROW)-10

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.02Channel Slope

cfs2.00  Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.400+00.00

0.240+08.00

0.000+16.00

0.240+24.00

0.320+28.00

0.560+40.00

0.320+52.00

0.240+56.00

0.000+64.00

0.240+72.00

0.400+80.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.025(0+28.00, 0.32)(0+00.00, 0.40)

0.016(0+52.00, 0.32)(0+28.00, 0.32)

0.025(0+80.00, 0.40)(0+52.00, 0.32)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.16Normal Depth

0.025Roughness Coefficient

ft0.16Elevation

0.00 to 0.56
ft

Elevation Range

ft²1.77Flow Area

ft21.72Wetted Perimeter

ft0.08  Hydraulic Radius

ft21.71Top Width

Page 1 of 327 Siemon Company Drive Suite 200 W 
Watertown, CT 06795 USA  +1-203-755-1666

3/13/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterLEN2206 GCW TDS Flow Splits.fm8



Worksheet for FS4S-Grand Canyon (80' ROW)-10

Results

ft0.16Normal Depth

ft0.14Critical Depth

%2.20 Critical Slope

ft/s1.13  Velocity

ft0.02Velocity Head

ft0.18  Specific Energy

0.699Froude Number

SubcriticalFlow Type

GVF Input Data

ft0.00  Downstream Depth

ft0.00  Length

0Number Of Steps

GVF Output Data

ft0.00  Upstream Depth

N/AProfile Description

ft0.00  Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.16Normal Depth

ft0.14Critical Depth

%1.02Channel Slope

%2.20 Critical Slope
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FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterLEN2206 GCW TDS Flow Splits.fm8



Worksheet for FS4S-Grand Canyon (80' ROW)-10
Messages:

Flow isdivided.
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FlowMaster
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Cross Section for FS4S-Grand Canyon (80' ROW)-10

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.02Channel Slope

ft0.16Normal Depth

cfs2.00  Discharge

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

3/13/2023
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Interim Condition Flow Split Computations – 100 Yr



Worksheet for FS2E-Fisher (60' ROW)-100

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.20 Channel Slope

cfs62.00 Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.220+00.00

0.180+02.00

0.000+08.00

0.180+14.00

0.500+30.00

0.180+46.00

0.000+52.00

0.180+58.00

0.220+60.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.025(0+14.00, 0.18)(0+00.00, 0.22)

0.016(0+46.00, 0.18)(0+14.00, 0.18)

0.025(0+60.00, 0.22)(0+46.00, 0.18)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.44Normal Depth

0.021Roughness Coefficient

ft0.44Elevation

0.00 to 0.50
ft

Elevation Range

ft²12.92Flow Area

ft54.79  Wetted Perimeter

ft0.24Hydraulic Radius

ft54.33  Top Width

ft0.44Normal Depth

ft0.55Critical Depth
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FlowMaster
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Worksheet for FS2E-Fisher (60' ROW)-100

Results

%0.97Critical Slope

ft/s4.80 Velocity

ft0.36Velocity Head

ft0.80 Specific Energy

1.735Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00 Downstream Depth

ft0.00 Length

0Number Of Steps

GVF Output Data

ft0.00 Upstream Depth

N/AProfile Description

ft0.00 Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.44Normal Depth

ft0.55Critical Depth

%3.20 Channel Slope

%0.97Critical Slope
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FlowMaster
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Cross Section for FS2E-Fisher (60' ROW)-100

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.20 Channel Slope

ft0.44Normal Depth

cfs62.00 Discharge
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Worksheet for FS2S-Grand Canyon (80' ROW)-100

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.20 Channel Slope

cfs40.00 Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.400+00.00

0.240+08.00

0.000+16.00

0.240+24.00

0.430+40.00

0.290+52.00

0.240+56.00

0.000+64.00

0.240+72.00

0.400+80.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.025(0+24.00, 0.24)(0+00.00, 0.40)

0.016(0+52.00, 0.29)(0+24.00, 0.24)

0.025(0+80.00, 0.40)(0+52.00, 0.29)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.45Normal Depth

0.022Roughness Coefficient

ft0.45Elevation

0.00 to 0.43
ft

Elevation Range

ft²16.00 Flow Area

ft80.11Wetted Perimeter

ft0.20 Hydraulic Radius

ft80.00 Top Width

ft0.45Normal Depth
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Worksheet for FS2S-Grand Canyon (80' ROW)-100

Results

ft0.44Critical Depth

%1.24Critical Slope

ft/s2.50 Velocity

ft0.10 Velocity Head

ft0.54Specific Energy

0.985Froude Number

SubcriticalFlow Type

GVF Input Data

ft0.00 Downstream Depth

ft0.00 Length

0Number Of Steps

GVF Output Data

ft0.00 Upstream Depth

N/AProfile Description

ft0.00 Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.45Normal Depth

ft0.44Critical Depth

%1.20 Channel Slope

%1.24Critical Slope
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FlowMaster
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Worksheet for FS2S-Grand Canyon (80' ROW)-100
Messages:

Water Surface Elevation exceeds lowest end station by 0.0462655817840133ft.
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Cross Section for FS2S-Grand Canyon (80' ROW)-100

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.20 Channel Slope

ft0.45Normal Depth

cfs40.00 Discharge
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Worksheet for FS3E-Washburn (60' ROW)-100

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.00  Channel Slope

cfs78.00  Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.220+00.00

0.180+02.00

0.000+08.00

0.180+14.00

0.500+30.00

0.180+46.00

0.000+52.00

0.180+58.00

0.220+60.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.025(0+14.00, 0.18)(0+00.00, 0.22)

0.016(0+46.00, 0.18)(0+14.00, 0.18)

0.025(0+60.00, 0.22)(0+46.00, 0.18)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.49 Normal Depth

0.021Roughness Coefficient

ft0.49 Elevation

0.00 to 0.50
ft

Elevation Range

ft²15.47Flow Area

ft59.39 Wetted Perimeter

ft0.26Hydraulic Radius

ft58.83  Top Width

ft0.49 Normal Depth

ft0.61Critical Depth
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FlowMaster
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Worksheet for FS3E-Washburn (60' ROW)-100

Results

%0.89 Critical Slope

ft/s5.04Velocity

ft0.40  Velocity Head

ft0.88  Specific Energy

1.734Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00  Downstream Depth

ft0.00  Length

0Number Of Steps

GVF Output Data

ft0.00  Upstream Depth

N/AProfile Description

ft0.00  Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.49 Normal Depth

ft0.61Critical Depth

%3.00  Channel Slope

%0.89 Critical Slope
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Cross Section for FS3E-Washburn (60' ROW)-100

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.00  Channel Slope

ft0.49 Normal Depth

cfs78.00  Discharge
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Worksheet for FS3S-Grand Canyon (80' ROW)-100

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.20 Channel Slope

cfs48.00 Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.400+00.00

0.240+08.00

0.000+16.00

0.240+24.00

0.320+28.00

0.560+40.00

0.320+52.00

0.240+56.00

0.000+64.00

0.240+72.00

0.400+80.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.025(0+28.00, 0.32)(0+00.00, 0.40)

0.016(0+52.00, 0.32)(0+28.00, 0.32)

0.025(0+80.00, 0.40)(0+52.00, 0.32)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.49 Normal Depth

0.023Roughness Coefficient

ft0.49 Elevation

0.00 to 0.56
ft

Elevation Range

ft²17.65Flow Area

ft73.15Wetted Perimeter

ft0.24Hydraulic Radius

ft72.95Top Width
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FlowMaster
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Worksheet for FS3S-Grand Canyon (80' ROW)-100

Results

ft0.49 Normal Depth

ft0.48  Critical Depth

%1.27Critical Slope

ft/s2.72Velocity

ft0.11Velocity Head

ft0.60 Specific Energy

0.975Froude Number

SubcriticalFlow Type

GVF Input Data

ft0.00 Downstream Depth

ft0.00 Length

0Number Of Steps

GVF Output Data

ft0.00 Upstream Depth

N/AProfile Description

ft0.00 Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.49 Normal Depth

ft0.48  Critical Depth

%1.20 Channel Slope

%1.27Critical Slope
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FlowMaster
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Worksheet for FS3S-Grand Canyon (80' ROW)-100
Messages:

Water Surface Elevation exceeds lowest end station by 0.0895286138505024ft. Flow isdivided.
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Cross Section for FS3S-Grand Canyon (80' ROW)-100

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.20 Channel Slope

ft0.49 Normal Depth

cfs48.00 Discharge
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Worksheet for FS4E-Rosada (60' ROW)-100

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.77Channel Slope

cfs59.00  Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.220+00.00

0.180+02.00

0.000+08.00

0.180+14.00

0.500+30.00

0.180+46.00

0.000+52.00

0.180+58.00

0.220+60.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.025(0+14.00, 0.18)(0+00.00, 0.22)

0.016(0+46.00, 0.18)(0+14.00, 0.18)

0.025(0+60.00, 0.22)(0+46.00, 0.18)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.42Normal Depth

0.021Roughness Coefficient

ft0.42Elevation

0.00 to 0.50
ft

Elevation Range

ft²11.81Flow Area

ft52.67Wetted Perimeter

ft0.22Hydraulic Radius

ft52.24Top Width

ft0.42Normal Depth

ft0.54Critical Depth
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FlowMaster
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Worksheet for FS4E-Rosada (60' ROW)-100

Results

%0.99 Critical Slope

ft/s5.00  Velocity

ft0.39  Velocity Head

ft0.81Specific Energy

1.853Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00  Downstream Depth

ft0.00  Length

0Number Of Steps

GVF Output Data

ft0.00  Upstream Depth

N/AProfile Description

ft0.00  Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.42Normal Depth

ft0.54Critical Depth

%3.77Channel Slope

%0.99  Critical Slope
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Cross Section for FS4E-Rosada (60' ROW)-100

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.77Channel Slope

ft0.42Normal Depth

cfs59.00  Discharge
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Worksheet for FS4S-Grand Canyon (80' ROW)-100

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.02Channel Slope

cfs28.00  Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.400+00.00

0.240+08.00

0.000+16.00

0.240+24.00

0.320+28.00

0.560+40.00

0.320+52.00

0.240+56.00

0.000+64.00

0.240+72.00

0.400+80.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.025(0+28.00, 0.32)(0+00.00, 0.40)

0.016(0+52.00, 0.32)(0+28.00, 0.32)

0.025(0+80.00, 0.40)(0+52.00, 0.32)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.42Normal Depth

0.024Roughness Coefficient

ft0.42Elevation

0.00 to 0.56
ft

Elevation Range

ft²13.13  Flow Area

ft66.54Wetted Perimeter

ft0.20  Hydraulic Radius

ft66.47Top Width
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FlowMaster
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Worksheet for FS4S-Grand Canyon (80' ROW)-100

Results

ft0.42Normal Depth

ft0.40  Critical Depth

%1.46Critical Slope

ft/s2.13 Velocity

ft0.07Velocity Head

ft0.50  Specific Energy

0.846Froude Number

SubcriticalFlow Type

GVF Input Data

ft0.00  Downstream Depth

ft0.00  Length

0Number Of Steps

GVF Output Data

ft0.00  Upstream Depth

N/AProfile Description

ft0.00  Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.42Normal Depth

ft0.40  Critical Depth

%1.02Channel Slope

%1.46Critical Slope
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Worksheet for FS4S-Grand Canyon (80' ROW)-100
Messages:

Water Surface Elevation exceeds lowest end station by 0.0247044216447747ft. Flow isdivided.
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Cross Section for FS4S-Grand Canyon (80' ROW)-100

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.02Channel Slope

ft0.42Normal Depth

cfs28.00  Discharge
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Interim Condition Flow Split Computations – 10 Yr



Worksheet for FS2E-Fisher (60' ROW)-10

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.20 Channel Slope

cfs4.50 Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.220+00.00

0.180+02.00

0.000+08.00

0.180+14.00

0.500+30.00

0.180+46.00

0.000+52.00

0.180+58.00

0.220+60.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.025(0+14.00, 0.18)(0+00.00, 0.22)

0.016(0+46.00, 0.18)(0+14.00, 0.18)

0.025(0+60.00, 0.22)(0+46.00, 0.18)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.18 Normal Depth

0.025Roughness Coefficient

ft0.18 Elevation

0.00 to 0.50
ft

Elevation Range

ft²2.12Flow Area

ft23.78 Wetted Perimeter

ft0.09 Hydraulic Radius

ft23.77Top Width

ft0.18 Normal Depth

ft0.20 Critical Depth
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Worksheet for FS2E-Fisher (60' ROW)-10

Results

%2.00 Critical Slope

ft/s2.12Velocity

ft0.07Velocity Head

ft0.25Specific Energy

1.254Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00 Downstream Depth

ft0.00 Length

0Number Of Steps

GVF Output Data

ft0.00 Upstream Depth

N/AProfile Description

ft0.00 Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.18 Normal Depth

ft0.20 Critical Depth

%3.20 Channel Slope

%2.00 Critical Slope
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Cross Section for FS2E-Fisher (60' ROW)-10

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.20 Channel Slope

ft0.18 Normal Depth

cfs4.50 Discharge
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Worksheet for FS2S-Grand Canyon (80' ROW)-10

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.20 Channel Slope

cfs3.00 Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.400+00.00

0.240+08.00

0.000+16.00

0.240+24.00

0.430+40.00

0.290+52.00

0.240+56.00

0.000+64.00

0.240+72.00

0.400+80.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.025(0+24.00, 0.24)(0+00.00, 0.40)

0.016(0+52.00, 0.29)(0+24.00, 0.24)

0.025(0+80.00, 0.40)(0+52.00, 0.29)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.18  Normal Depth

0.025Roughness Coefficient

ft0.18  Elevation

0.00 to 0.43
ft

Elevation Range

ft²2.26Flow Area

ft24.56Wetted Perimeter

ft0.09 Hydraulic Radius

ft24.54Top Width

ft0.18  Normal Depth
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Worksheet for FS2S-Grand Canyon (80' ROW)-10

Results

ft0.17Critical Depth

%2.09 Critical Slope

ft/s1.33  Velocity

ft0.03 Velocity Head

ft0.21Specific Energy

0.772Froude Number

SubcriticalFlow Type

GVF Input Data

ft0.00 Downstream Depth

ft0.00 Length

0Number Of Steps

GVF Output Data

ft0.00 Upstream Depth

N/AProfile Description

ft0.00 Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.18  Normal Depth

ft0.17Critical Depth

%1.20 Channel Slope

%2.09 Critical Slope
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Worksheet for FS2S-Grand Canyon (80' ROW)-10
Messages:

Flow isdivided.
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Cross Section for FS2S-Grand Canyon (80' ROW)-10

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.20 Channel Slope

ft0.18 Normal Depth

cfs3.00 Discharge
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Worksheet for FS3E-Washburn (60' ROW)-10

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.00  Channel Slope

cfs11.00  Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.220+00.00

0.180+02.00

0.000+08.00

0.180+14.00

0.500+30.00

0.180+46.00

0.000+52.00

0.180+58.00

0.220+60.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.025(0+14.00, 0.18)(0+00.00, 0.22)

0.016(0+46.00, 0.18)(0+14.00, 0.18)

0.025(0+60.00, 0.22)(0+46.00, 0.18)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.25Normal Depth

0.024Roughness Coefficient

ft0.25Elevation

0.00 to 0.50
ft

Elevation Range

ft²4.14Flow Area

ft34.66Wetted Perimeter

ft0.12Hydraulic Radius

ft34.59 Top Width

ft0.25Normal Depth

ft0.28 Critical Depth
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Worksheet for FS3E-Washburn (60' ROW)-10

Results

%1.57Critical Slope

ft/s2.66Velocity

ft0.11Velocity Head

ft0.36Specific Energy

1.353Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00  Downstream Depth

ft0.00  Length

0Number Of Steps

GVF Output Data

ft0.00  Upstream Depth

N/AProfile Description

ft0.00  Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.25Normal Depth

ft0.28 Critical Depth

%3.00  Channel Slope

%1.57Critical Slope
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Cross Section for FS3E-Washburn (60' ROW)-10

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.00  Channel Slope

ft0.25Normal Depth

cfs11.00  Discharge
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Worksheet for FS3S-Grand Canyon (80' ROW)-10

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.20 Channel Slope

cfs7.00 Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.400+00.00

0.240+08.00

0.000+16.00

0.240+24.00

0.320+28.00

0.560+40.00

0.320+52.00

0.240+56.00

0.000+64.00

0.240+72.00

0.400+80.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.025(0+28.00, 0.32)(0+00.00, 0.40)

0.016(0+52.00, 0.32)(0+28.00, 0.32)

0.025(0+80.00, 0.40)(0+52.00, 0.32)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.25Normal Depth

0.025Roughness Coefficient

ft0.25Elevation

0.00 to 0.56
ft

Elevation Range

ft²4.32Flow Area

ft34.90 Wetted Perimeter

ft0.12Hydraulic Radius

ft34.88  Top Width
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Worksheet for FS3S-Grand Canyon (80' ROW)-10

Results

ft0.25Normal Depth

ft0.23  Critical Depth

%1.87Critical Slope

ft/s1.62Velocity

ft0.04Velocity Head

ft0.30 Specific Energy

0.811Froude Number

SubcriticalFlow Type

GVF Input Data

ft0.00 Downstream Depth

ft0.00 Length

0Number Of Steps

GVF Output Data

ft0.00 Upstream Depth

N/AProfile Description

ft0.00 Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.25Normal Depth

ft0.23  Critical Depth

%1.20 Channel Slope

%1.87Critical Slope
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FlowMaster
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Worksheet for FS3S-Grand Canyon (80' ROW)-10
Messages:

Flow isdivided.
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Cross Section for FS3S-Grand Canyon (80' ROW)-10

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.20 Channel Slope

ft0.25Normal Depth

cfs7.00 Discharge
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Worksheet for FS4E-Rosada (60' ROW)-10

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.77Channel Slope

cfs7.00  Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.220+00.00

0.180+02.00

0.000+08.00

0.180+14.00

0.500+30.00

0.180+46.00

0.000+52.00

0.180+58.00

0.220+60.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.025(0+14.00, 0.18)(0+00.00, 0.22)

0.016(0+46.00, 0.18)(0+14.00, 0.18)

0.025(0+60.00, 0.22)(0+46.00, 0.18)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.20  Normal Depth

0.024Roughness Coefficient

ft0.20  Elevation

0.00 to 0.50
ft

Elevation Range

ft²2.79 Flow Area

ft28.82Wetted Perimeter

ft0.10  Hydraulic Radius

ft28.81Top Width

ft0.20  Normal Depth

ft0.23  Critical Depth
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FlowMaster
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Worksheet for FS4E-Rosada (60' ROW)-10

Results

%1.80  Critical Slope

ft/s2.50  Velocity

ft0.10  Velocity Head

ft0.30  Specific Energy

1.418Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00  Downstream Depth

ft0.00  Length

0Number Of Steps

GVF Output Data

ft0.00  Upstream Depth

N/AProfile Description

ft0.00  Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.20  Normal Depth

ft0.23  Critical Depth

%3.77Channel Slope

%1.80  Critical Slope
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Cross Section for FS4E-Rosada (60' ROW)-10

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.77Channel Slope

ft0.20  Normal Depth

cfs7.00  Discharge
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Worksheet for FS4S-Grand Canyon (80' ROW)-10

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.02Channel Slope

cfs4.00  Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.400+00.00

0.240+08.00

0.000+16.00

0.240+24.00

0.320+28.00

0.560+40.00

0.320+52.00

0.240+56.00

0.000+64.00

0.240+72.00

0.400+80.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.025(0+28.00, 0.32)(0+00.00, 0.40)

0.016(0+52.00, 0.32)(0+28.00, 0.32)

0.025(0+80.00, 0.40)(0+52.00, 0.32)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.21Normal Depth

0.025Roughness Coefficient

ft0.21Elevation

0.00 to 0.56
ft

Elevation Range

ft²2.98  Flow Area

ft28.20  Wetted Perimeter

ft0.11Hydraulic Radius

ft28.19  Top Width
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FlowMaster
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Worksheet for FS4S-Grand Canyon (80' ROW)-10

Results

ft0.21Normal Depth

ft0.19  Critical Depth

%2.01Critical Slope

ft/s1.34Velocity

ft0.03  Velocity Head

ft0.24Specific Energy

0.728Froude Number

SubcriticalFlow Type

GVF Input Data

ft0.00  Downstream Depth

ft0.00  Length

0Number Of Steps

GVF Output Data

ft0.00  Upstream Depth

N/AProfile Description

ft0.00  Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.21Normal Depth

ft0.19  Critical Depth

%1.02Channel Slope

%2.01Critical Slope
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Worksheet for FS4S-Grand Canyon (80' ROW)-10
Messages:

Flow isdivided.
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Cross Section for FS4S-Grand Canyon (80' ROW)-10

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.02Channel Slope

ft0.21Normal Depth

cfs4.00  Discharge
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Proposed Condition Flow Split Computations – 100 Yr



Worksheet for FS2E-Fisher (60' ROW)-100

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.20 Channel Slope

cfs59.00 Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.220+00.00

0.180+02.00

0.000+08.00

0.180+14.00

0.500+30.00

0.180+46.00

0.000+52.00

0.180+58.00

0.220+60.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.025(0+14.00, 0.18)(0+00.00, 0.22)

0.016(0+46.00, 0.18)(0+14.00, 0.18)

0.025(0+60.00, 0.22)(0+46.00, 0.18)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.44Normal Depth

0.021Roughness Coefficient

ft0.44Elevation

0.00 to 0.50
ft

Elevation Range

ft²12.49  Flow Area

ft53.98 Wetted Perimeter

ft0.23  Hydraulic Radius

ft53.53  Top Width

ft0.44Normal Depth

ft0.54Critical Depth
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Worksheet for FS2E-Fisher (60' ROW)-100

Results

%0.98 Critical Slope

ft/s4.72Velocity

ft0.35Velocity Head

ft0.78 Specific Energy

1.724Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00 Downstream Depth

ft0.00 Length

0Number Of Steps

GVF Output Data

ft0.00 Upstream Depth

N/AProfile Description

ft0.00 Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.44Normal Depth

ft0.54Critical Depth

%3.20 Channel Slope

%0.98 Critical Slope
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Cross Section for FS2E-Fisher (60' ROW)-100

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.20 Channel Slope

ft0.44Normal Depth

cfs59.00 Discharge
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Worksheet for FS2S-Grand Canyon (80' ROW)-100

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.20 Channel Slope

cfs37.00 Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.400+00.00

0.240+08.00

0.000+16.00

0.240+24.00

0.430+40.00

0.290+52.00

0.240+56.00

0.000+64.00

0.240+72.00

0.400+80.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.025(0+24.00, 0.24)(0+00.00, 0.40)

0.016(0+52.00, 0.29)(0+24.00, 0.24)

0.025(0+80.00, 0.40)(0+52.00, 0.29)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.44Normal Depth

0.022Roughness Coefficient

ft0.44Elevation

0.00 to 0.43
ft

Elevation Range

ft²15.27Flow Area

ft80.09 Wetted Perimeter

ft0.19 Hydraulic Radius

ft80.00 Top Width

ft0.44Normal Depth
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Worksheet for FS2S-Grand Canyon (80' ROW)-100

Results

ft0.43  Critical Depth

%1.26Critical Slope

ft/s2.42Velocity

ft0.09 Velocity Head

ft0.53  Specific Energy

0.978Froude Number

SubcriticalFlow Type

GVF Input Data

ft0.00 Downstream Depth

ft0.00 Length

0Number Of Steps

GVF Output Data

ft0.00 Upstream Depth

N/AProfile Description

ft0.00 Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.44Normal Depth

ft0.43  Critical Depth

%1.20 Channel Slope

%1.26Critical Slope
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Worksheet for FS2S-Grand Canyon (80' ROW)-100
Messages:

Water Surface Elevation exceeds lowest end station by 0.0371036696329095ft.
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Cross Section for FS2S-Grand Canyon (80' ROW)-100

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.20 Channel Slope

ft0.44Normal Depth

cfs37.00 Discharge
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Worksheet for FS3E-Washburn (60' ROW)-100

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.00  Channel Slope

cfs65.00  Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.220+00.00

0.180+02.00

0.000+08.00

0.180+14.00

0.500+30.00

0.180+46.00

0.000+52.00

0.180+58.00

0.220+60.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.025(0+14.00, 0.18)(0+00.00, 0.22)

0.016(0+46.00, 0.18)(0+14.00, 0.18)

0.025(0+60.00, 0.22)(0+46.00, 0.18)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.46Normal Depth

0.021Roughness Coefficient

ft0.46Elevation

0.00 to 0.50
ft

Elevation Range

ft²13.64Flow Area

ft56.13  Wetted Perimeter

ft0.24Hydraulic Radius

ft55.64Top Width

ft0.46Normal Depth

ft0.56Critical Depth
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Worksheet for FS3E-Washburn (60' ROW)-100

Results

%0.95Critical Slope

ft/s4.76Velocity

ft0.35Velocity Head

ft0.81Specific Energy

1.697Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00  Downstream Depth

ft0.00  Length

0Number Of Steps

GVF Output Data

ft0.00  Upstream Depth

N/AProfile Description

ft0.00  Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.46Normal Depth

ft0.56Critical Depth

%3.00  Channel Slope

%0.95Critical Slope
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Cross Section for FS3E-Washburn (60' ROW)-100

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.00  Channel Slope

ft0.46Normal Depth

cfs65.00  Discharge
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Worksheet for FS3S-Grand Canyon (80' ROW)-100

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.20 Channel Slope

cfs38.00 Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.400+00.00

0.240+08.00

0.000+16.00

0.240+24.00

0.320+28.00

0.560+40.00

0.320+52.00

0.240+56.00

0.000+64.00

0.240+72.00

0.400+80.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.025(0+28.00, 0.32)(0+00.00, 0.40)

0.016(0+52.00, 0.32)(0+28.00, 0.32)

0.025(0+80.00, 0.40)(0+52.00, 0.32)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.45Normal Depth

0.024Roughness Coefficient

ft0.45Elevation

0.00 to 0.56
ft

Elevation Range

ft²15.16Flow Area

ft69.58  Wetted Perimeter

ft0.22Hydraulic Radius

ft69.45Top Width
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Worksheet for FS3S-Grand Canyon (80' ROW)-100

Results

ft0.45Normal Depth

ft0.45Critical Depth

%1.36Critical Slope

ft/s2.51Velocity

ft0.10 Velocity Head

ft0.55Specific Energy

0.946Froude Number

SubcriticalFlow Type

GVF Input Data

ft0.00 Downstream Depth

ft0.00 Length

0Number Of Steps

GVF Output Data

ft0.00 Upstream Depth

N/AProfile Description

ft0.00 Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.45Normal Depth

ft0.45Critical Depth

%1.20 Channel Slope

%1.36Critical Slope
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FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterLEN2206 GCW TDS Flow Splits.fm8



Worksheet for FS3S-Grand Canyon (80' ROW)-100
Messages:

Water Surface Elevation exceeds lowest end station by 0.0545027324609083ft. Flow isdivided.
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Cross Section for FS3S-Grand Canyon (80' ROW)-100

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.20 Channel Slope

ft0.45Normal Depth

cfs38.00 Discharge
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Worksheet for FS4E-Rosada (60' ROW)-100

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.77Channel Slope

cfs47.00  Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.220+00.00

0.180+02.00

0.000+08.00

0.180+14.00

0.500+30.00

0.180+46.00

0.000+52.00

0.180+58.00

0.220+60.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.025(0+14.00, 0.18)(0+00.00, 0.22)

0.016(0+46.00, 0.18)(0+14.00, 0.18)

0.025(0+60.00, 0.22)(0+46.00, 0.18)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.39 Normal Depth

0.022Roughness Coefficient

ft0.39 Elevation

0.00 to 0.50
ft

Elevation Range

ft²10.12Flow Area

ft49.27Wetted Perimeter

ft0.21Hydraulic Radius

ft48.91Top Width

ft0.39 Normal Depth

ft0.50  Critical Depth
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Worksheet for FS4E-Rosada (60' ROW)-100

Results

%1.07Critical Slope

ft/s4.64Velocity

ft0.34Velocity Head

ft0.72Specific Energy

1.799Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00  Downstream Depth

ft0.00  Length

0Number Of Steps

GVF Output Data

ft0.00  Upstream Depth

N/AProfile Description

ft0.00  Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.39 Normal Depth

ft0.50  Critical Depth

%3.77Channel Slope

%1.07Critical Slope
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Cross Section for FS4E-Rosada (60' ROW)-100

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.77Channel Slope

ft0.39 Normal Depth

cfs47.00  Discharge
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Worksheet for FS4S-Grand Canyon (80' ROW)-100

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.02Channel Slope

cfs22.00  Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.400+00.00

0.240+08.00

0.000+16.00

0.240+24.00

0.320+28.00

0.560+40.00

0.320+52.00

0.240+56.00

0.000+64.00

0.240+72.00

0.400+80.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.025(0+28.00, 0.32)(0+00.00, 0.40)

0.016(0+52.00, 0.32)(0+28.00, 0.32)

0.025(0+80.00, 0.40)(0+52.00, 0.32)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.39 Normal Depth

0.024Roughness Coefficient

ft0.39 Elevation

0.00 to 0.56
ft

Elevation Range

ft²11.19 Flow Area

ft62.99 Wetted Perimeter

ft0.18  Hydraulic Radius

ft62.97Top Width
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FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterLEN2206 GCW TDS Flow Splits.fm8



Worksheet for FS4S-Grand Canyon (80' ROW)-100

Results

ft0.39 Normal Depth

ft0.37Critical Depth

%1.54Critical Slope

ft/s1.97Velocity

ft0.06Velocity Head

ft0.45Specific Energy

0.822Froude Number

SubcriticalFlow Type

GVF Input Data

ft0.00  Downstream Depth

ft0.00  Length

0Number Of Steps

GVF Output Data

ft0.00  Upstream Depth

N/AProfile Description

ft0.00  Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.39 Normal Depth

ft0.37Critical Depth

%1.02Channel Slope

%1.54Critical Slope
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FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterLEN2206 GCW TDS Flow Splits.fm8



Worksheet for FS4S-Grand Canyon (80' ROW)-100
Messages:

Flow isdivided.
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Cross Section for FS4S-Grand Canyon (80' ROW)-100

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.02Channel Slope

ft0.39 Normal Depth

cfs22.00  Discharge
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Proposed Condition Flow Split Computations – 10 Yr



Worksheet for FS2E-Fisher (60' ROW)-10

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.20 Channel Slope

cfs4.00 Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.220+00.00

0.180+02.00

0.000+08.00

0.180+14.00

0.500+30.00

0.180+46.00

0.000+52.00

0.180+58.00

0.220+60.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.025(0+14.00, 0.18)(0+00.00, 0.22)

0.016(0+46.00, 0.18)(0+14.00, 0.18)

0.025(0+60.00, 0.22)(0+46.00, 0.18)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.17Normal Depth

0.025Roughness Coefficient

ft0.17Elevation

0.00 to 0.50
ft

Elevation Range

ft²1.94Flow Area

ft22.74Wetted Perimeter

ft0.09  Hydraulic Radius

ft22.73 Top Width

ft0.17Normal Depth

ft0.19  Critical Depth
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FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterLEN2206 GCW TDS Flow Splits.fm8



Worksheet for FS2E-Fisher (60' ROW)-10

Results

%2.02Critical Slope

ft/s2.06Velocity

ft0.07Velocity Head

ft0.24Specific Energy

1.247Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00 Downstream Depth

ft0.00 Length

0Number Of Steps

GVF Output Data

ft0.00 Upstream Depth

N/AProfile Description

ft0.00 Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.17Normal Depth

ft0.19  Critical Depth

%3.20 Channel Slope

%2.02Critical Slope
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FlowMaster
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Cross Section for FS2E-Fisher (60' ROW)-10

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.20 Channel Slope

ft0.17Normal Depth

cfs4.00 Discharge
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Worksheet for FS2S-Grand Canyon (80' ROW)-10

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.20 Channel Slope

cfs2.50 Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.400+00.00

0.240+08.00

0.000+16.00

0.240+24.00

0.430+40.00

0.290+52.00

0.240+56.00

0.000+64.00

0.240+72.00

0.400+80.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.025(0+24.00, 0.24)(0+00.00, 0.40)

0.016(0+52.00, 0.29)(0+24.00, 0.24)

0.025(0+80.00, 0.40)(0+52.00, 0.29)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.17Normal Depth

0.025Roughness Coefficient

ft0.17Elevation

0.00 to 0.43
ft

Elevation Range

ft²1.97Flow Area

ft22.94Wetted Perimeter

ft0.09 Hydraulic Radius

ft22.93 Top Width

ft0.17Normal Depth
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FlowMaster
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Worksheet for FS2S-Grand Canyon (80' ROW)-10

Results

ft0.15Critical Depth

%2.14Critical Slope

ft/s1.27Velocity

ft0.02Velocity Head

ft0.20 Specific Energy

0.762Froude Number

SubcriticalFlow Type

GVF Input Data

ft0.00 Downstream Depth

ft0.00 Length

0Number Of Steps

GVF Output Data

ft0.00 Upstream Depth

N/AProfile Description

ft0.00 Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.17Normal Depth

ft0.15Critical Depth

%1.20 Channel Slope

%2.14Critical Slope
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Worksheet for FS2S-Grand Canyon (80' ROW)-10
Messages:

Flow isdivided.
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Cross Section for FS2S-Grand Canyon (80' ROW)-10

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.20 Channel Slope

ft0.17Normal Depth

cfs2.50 Discharge
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FlowMaster
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Worksheet for FS3E-Washburn (60' ROW)-10

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.00  Channel Slope

cfs7.00  Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.220+00.00

0.180+02.00

0.000+08.00

0.180+14.00

0.500+30.00

0.180+46.00

0.000+52.00

0.180+58.00

0.220+60.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.025(0+14.00, 0.18)(0+00.00, 0.22)

0.016(0+46.00, 0.18)(0+14.00, 0.18)

0.025(0+60.00, 0.22)(0+46.00, 0.18)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.21Normal Depth

0.024Roughness Coefficient

ft0.21Elevation

0.00 to 0.50
ft

Elevation Range

ft²3.06Flow Area

ft30.61Wetted Perimeter

ft0.10  Hydraulic Radius

ft30.60  Top Width

ft0.21Normal Depth

ft0.23  Critical Depth
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FlowMaster
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Worksheet for FS3E-Washburn (60' ROW)-10

Results

%1.78 Critical Slope

ft/s2.29 Velocity

ft0.08 Velocity Head

ft0.29 Specific Energy

1.275Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00  Downstream Depth

ft0.00  Length

0Number Of Steps

GVF Output Data

ft0.00  Upstream Depth

N/AProfile Description

ft0.00  Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.21Normal Depth

ft0.23  Critical Depth

%3.00  Channel Slope

%1.78 Critical Slope
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Cross Section for FS3E-Washburn (60' ROW)-10

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.00  Channel Slope

ft0.21Normal Depth

cfs7.00  Discharge
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FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterLEN2206 GCW TDS Flow Splits.fm8



Worksheet for FS3S-Grand Canyon (80' ROW)-10

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.20 Channel Slope

cfs4.50 Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.400+00.00

0.240+08.00

0.000+16.00

0.240+24.00

0.320+28.00

0.560+40.00

0.320+52.00

0.240+56.00

0.000+64.00

0.240+72.00

0.400+80.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.025(0+28.00, 0.32)(0+00.00, 0.40)

0.016(0+52.00, 0.32)(0+28.00, 0.32)

0.025(0+80.00, 0.40)(0+52.00, 0.32)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.21Normal Depth

0.025Roughness Coefficient

ft0.21Elevation

0.00 to 0.56
ft

Elevation Range

ft²3.06Flow Area

ft28.57Wetted Perimeter

ft0.11Hydraulic Radius

ft28.56Top Width
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FlowMaster
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Worksheet for FS3S-Grand Canyon (80' ROW)-10

Results

ft0.21Normal Depth

ft0.20 Critical Depth

%1.98  Critical Slope

ft/s1.47Velocity

ft0.03 Velocity Head

ft0.25Specific Energy

0.792Froude Number

SubcriticalFlow Type

GVF Input Data

ft0.00 Downstream Depth

ft0.00 Length

0Number Of Steps

GVF Output Data

ft0.00 Upstream Depth

N/AProfile Description

ft0.00 Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.21Normal Depth

ft0.20 Critical Depth

%1.20 Channel Slope

%1.98  Critical Slope
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FlowMaster
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Worksheet for FS3S-Grand Canyon (80' ROW)-10
Messages:

Flow isdivided.
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Cross Section for FS3S-Grand Canyon (80' ROW)-10

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.20 Channel Slope

ft0.21Normal Depth

cfs4.50 Discharge
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FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterLEN2206 GCW TDS Flow Splits.fm8



Worksheet for FS4E-Rosada (60' ROW)-10

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.77Channel Slope

cfs4.00  Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.220+00.00

0.180+02.00

0.000+08.00

0.180+14.00

0.500+30.00

0.180+46.00

0.000+52.00

0.180+58.00

0.220+60.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.025(0+14.00, 0.18)(0+00.00, 0.22)

0.016(0+46.00, 0.18)(0+14.00, 0.18)

0.025(0+60.00, 0.22)(0+46.00, 0.18)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.17Normal Depth

0.025Roughness Coefficient

ft0.17Elevation

0.00 to 0.50
ft

Elevation Range

ft²1.82Flow Area

ft22.06Wetted Perimeter

ft0.08 Hydraulic Radius

ft22.05Top Width

ft0.17Normal Depth

ft0.19 Critical Depth
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FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterLEN2206 GCW TDS Flow Splits.fm8



Worksheet for FS4E-Rosada (60' ROW)-10

Results

%2.02Critical Slope

ft/s2.19 Velocity

ft0.07Velocity Head

ft0.24Specific Energy

1.346Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00  Downstream Depth

ft0.00  Length

0Number Of Steps

GVF Output Data

ft0.00  Upstream Depth

N/AProfile Description

ft0.00  Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.17Normal Depth

ft0.19 Critical Depth

%3.77Channel Slope

%2.02Critical Slope
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FlowMaster
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Cross Section for FS4E-Rosada (60' ROW)-10

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.77Channel Slope

ft0.17Normal Depth

cfs4.00  Discharge
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Worksheet for FS4S-Grand Canyon (80' ROW)-10

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.02Channel Slope

cfs2.50  Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.400+00.00

0.240+08.00

0.000+16.00

0.240+24.00

0.320+28.00

0.560+40.00

0.320+52.00

0.240+56.00

0.000+64.00

0.240+72.00

0.400+80.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.025(0+28.00, 0.32)(0+00.00, 0.40)

0.016(0+52.00, 0.32)(0+28.00, 0.32)

0.025(0+80.00, 0.40)(0+52.00, 0.32)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.18  Normal Depth

0.025Roughness Coefficient

ft0.18  Elevation

0.00 to 0.56
ft

Elevation Range

ft²2.09 Flow Area

ft23.62Wetted Perimeter

ft0.09 Hydraulic Radius

ft23.61Top Width
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FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
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Worksheet for FS4S-Grand Canyon (80' ROW)-10

Results

ft0.18  Normal Depth

ft0.15Critical Depth

%2.14Critical Slope

ft/s1.20  Velocity

ft0.02Velocity Head

ft0.20  Specific Energy

0.709Froude Number

SubcriticalFlow Type

GVF Input Data

ft0.00  Downstream Depth

ft0.00  Length

0Number Of Steps

GVF Output Data

ft0.00  Upstream Depth

N/AProfile Description

ft0.00  Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.18  Normal Depth

ft0.15Critical Depth

%1.02Channel Slope

%2.14Critical Slope
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FlowMaster
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Worksheet for FS4S-Grand Canyon (80' ROW)-10
Messages:

Flow isdivided.
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Cross Section for FS4S-Grand Canyon (80' ROW)-10

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.02Channel Slope

ft0.18 Normal Depth

cfs2.50  Discharge
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Developed Condition Flow Split Computations – 100 Yr



Worksheet for FS2E-Fisher (60' ROW)-100

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.20 Channel Slope

cfs58.00 Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.220+00.00

0.180+02.00

0.000+08.00

0.180+14.00

0.500+30.00

0.180+46.00

0.000+52.00

0.180+58.00

0.220+60.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.025(0+14.00, 0.18)(0+00.00, 0.22)

0.016(0+46.00, 0.18)(0+14.00, 0.18)

0.025(0+60.00, 0.22)(0+46.00, 0.18)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.43  Normal Depth

0.021Roughness Coefficient

ft0.43  Elevation

0.00 to 0.50
ft

Elevation Range

ft²12.35Flow Area

ft53.71Wetted Perimeter

ft0.23  Hydraulic Radius

ft53.27Top Width

ft0.43  Normal Depth

ft0.54Critical Depth
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Worksheet for FS2E-Fisher (60' ROW)-100

Results

%0.99  Critical Slope

ft/s4.70 Velocity

ft0.34Velocity Head

ft0.78  Specific Energy

1.720Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00 Downstream Depth

ft0.00 Length

0Number Of Steps

GVF Output Data

ft0.00 Upstream Depth

N/AProfile Description

ft0.00 Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.43  Normal Depth

ft0.54Critical Depth

%3.20 Channel Slope

%0.99  Critical Slope
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Cross Section for FS2E-Fisher (60' ROW)-100

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.20 Channel Slope

ft0.43  Normal Depth

cfs58.00 Discharge
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Worksheet for FS2S-Grand Canyon (80' ROW)-100

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.20 Channel Slope

cfs37.00 Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.400+00.00

0.240+08.00

0.000+16.00

0.240+24.00

0.430+40.00

0.290+52.00

0.240+56.00

0.000+64.00

0.240+72.00

0.400+80.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.025(0+24.00, 0.24)(0+00.00, 0.40)

0.016(0+52.00, 0.29)(0+24.00, 0.24)

0.025(0+80.00, 0.40)(0+52.00, 0.29)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.44Normal Depth

0.022Roughness Coefficient

ft0.44Elevation

0.00 to 0.43
ft

Elevation Range

ft²15.27Flow Area

ft80.09 Wetted Perimeter

ft0.19 Hydraulic Radius

ft80.00 Top Width

ft0.44Normal Depth
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FlowMaster
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Worksheet for FS2S-Grand Canyon (80' ROW)-100

Results

ft0.43  Critical Depth

%1.26Critical Slope

ft/s2.42Velocity

ft0.09 Velocity Head

ft0.53  Specific Energy

0.978Froude Number

SubcriticalFlow Type

GVF Input Data

ft0.00 Downstream Depth

ft0.00 Length

0Number Of Steps

GVF Output Data

ft0.00 Upstream Depth

N/AProfile Description

ft0.00 Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.44Normal Depth

ft0.43  Critical Depth

%1.20 Channel Slope

%1.26Critical Slope
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FlowMaster
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Worksheet for FS2S-Grand Canyon (80' ROW)-100
Messages:

Water Surface Elevation exceeds lowest end station by 0.0371036696329095ft.
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Cross Section for FS2S-Grand Canyon (80' ROW)-100

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.20 Channel Slope

ft0.44Normal Depth

cfs37.00 Discharge
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Worksheet for FS3E-Washburn (60' ROW)-100

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.00  Channel Slope

cfs65.00  Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.220+00.00

0.180+02.00

0.000+08.00

0.180+14.00

0.500+30.00

0.180+46.00

0.000+52.00

0.180+58.00

0.220+60.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.025(0+14.00, 0.18)(0+00.00, 0.22)

0.016(0+46.00, 0.18)(0+14.00, 0.18)

0.025(0+60.00, 0.22)(0+46.00, 0.18)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.46Normal Depth

0.021Roughness Coefficient

ft0.46Elevation

0.00 to 0.50
ft

Elevation Range

ft²13.64Flow Area

ft56.13  Wetted Perimeter

ft0.24Hydraulic Radius

ft55.64Top Width

ft0.46Normal Depth

ft0.56Critical Depth
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FlowMaster
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Worksheet for FS3E-Washburn (60' ROW)-100

Results

%0.95Critical Slope

ft/s4.76Velocity

ft0.35Velocity Head

ft0.81Specific Energy

1.697Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00  Downstream Depth

ft0.00  Length

0Number Of Steps

GVF Output Data

ft0.00  Upstream Depth

N/AProfile Description

ft0.00  Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.46Normal Depth

ft0.56Critical Depth

%3.00  Channel Slope

%0.95Critical Slope
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FlowMaster
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Cross Section for FS3E-Washburn (60' ROW)-100

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.00  Channel Slope

ft0.46Normal Depth

cfs65.00  Discharge
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Worksheet for FS3S-Grand Canyon (80' ROW)-100

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.20 Channel Slope

cfs38.00 Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.400+00.00

0.240+08.00

0.000+16.00

0.240+24.00

0.320+28.00

0.560+40.00

0.320+52.00

0.240+56.00

0.000+64.00

0.240+72.00

0.400+80.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.025(0+28.00, 0.32)(0+00.00, 0.40)

0.016(0+52.00, 0.32)(0+28.00, 0.32)

0.025(0+80.00, 0.40)(0+52.00, 0.32)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.45Normal Depth

0.024Roughness Coefficient

ft0.45Elevation

0.00 to 0.56
ft

Elevation Range

ft²15.16Flow Area

ft69.58  Wetted Perimeter

ft0.22Hydraulic Radius

ft69.45Top Width
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Worksheet for FS3S-Grand Canyon (80' ROW)-100

Results

ft0.45Normal Depth

ft0.45Critical Depth

%1.36Critical Slope

ft/s2.51Velocity

ft0.10 Velocity Head

ft0.55Specific Energy

0.946Froude Number

SubcriticalFlow Type

GVF Input Data

ft0.00 Downstream Depth

ft0.00 Length

0Number Of Steps

GVF Output Data

ft0.00 Upstream Depth

N/AProfile Description

ft0.00 Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.45Normal Depth

ft0.45Critical Depth

%1.20 Channel Slope

%1.36Critical Slope
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Worksheet for FS3S-Grand Canyon (80' ROW)-100
Messages:

Water Surface Elevation exceeds lowest end station by 0.0545027324609083ft. Flow isdivided.
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Cross Section for FS3S-Grand Canyon (80' ROW)-100

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.20 Channel Slope

ft0.45Normal Depth

cfs38.00 Discharge
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Worksheet for FS4E-Rosada (60' ROW)-100

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.77Channel Slope

cfs46.00  Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.220+00.00

0.180+02.00

0.000+08.00

0.180+14.00

0.500+30.00

0.180+46.00

0.000+52.00

0.180+58.00

0.220+60.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.025(0+14.00, 0.18)(0+00.00, 0.22)

0.016(0+46.00, 0.18)(0+14.00, 0.18)

0.025(0+60.00, 0.22)(0+46.00, 0.18)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.39 Normal Depth

0.022Roughness Coefficient

ft0.39 Elevation

0.00 to 0.50
ft

Elevation Range

ft²9.97Flow Area

ft48.95Wetted Perimeter

ft0.20  Hydraulic Radius

ft48.60  Top Width

ft0.39 Normal Depth

ft0.49 Critical Depth
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FlowMaster
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Worksheet for FS4E-Rosada (60' ROW)-100

Results

%1.08 Critical Slope

ft/s4.61Velocity

ft0.33  Velocity Head

ft0.72Specific Energy

1.796Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00  Downstream Depth

ft0.00  Length

0Number Of Steps

GVF Output Data

ft0.00  Upstream Depth

N/AProfile Description

ft0.00  Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.39 Normal Depth

ft0.49 Critical Depth

%3.77Channel Slope

%1.08 Critical Slope
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Cross Section for FS4E-Rosada (60' ROW)-100

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.77Channel Slope

ft0.39 Normal Depth

cfs46.00  Discharge
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Worksheet for FS4S-Grand Canyon (80' ROW)-100

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.02Channel Slope

cfs22.00  Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.400+00.00

0.240+08.00

0.000+16.00

0.240+24.00

0.320+28.00

0.560+40.00

0.320+52.00

0.240+56.00

0.000+64.00

0.240+72.00

0.400+80.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.025(0+28.00, 0.32)(0+00.00, 0.40)

0.016(0+52.00, 0.32)(0+28.00, 0.32)

0.025(0+80.00, 0.40)(0+52.00, 0.32)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.39 Normal Depth

0.024Roughness Coefficient

ft0.39 Elevation

0.00 to 0.56
ft

Elevation Range

ft²11.19 Flow Area

ft62.99 Wetted Perimeter

ft0.18  Hydraulic Radius

ft62.97Top Width
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Worksheet for FS4S-Grand Canyon (80' ROW)-100

Results

ft0.39 Normal Depth

ft0.37Critical Depth

%1.54Critical Slope

ft/s1.97Velocity

ft0.06Velocity Head

ft0.45Specific Energy

0.822Froude Number

SubcriticalFlow Type

GVF Input Data

ft0.00  Downstream Depth

ft0.00  Length

0Number Of Steps

GVF Output Data

ft0.00  Upstream Depth

N/AProfile Description

ft0.00  Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.39 Normal Depth

ft0.37Critical Depth

%1.02Channel Slope

%1.54Critical Slope
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FlowMaster
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Worksheet for FS4S-Grand Canyon (80' ROW)-100
Messages:

Flow isdivided.
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Cross Section for FS4S-Grand Canyon (80' ROW)-100

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.02Channel Slope

ft0.39 Normal Depth

cfs22.00  Discharge
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Developed Condition Flow Split Computations – 10 Yr



Worksheet for FS2E-Fisher (60' ROW)-10

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.20 Channel Slope

cfs4.00 Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.220+00.00

0.180+02.00

0.000+08.00

0.180+14.00

0.500+30.00

0.180+46.00

0.000+52.00

0.180+58.00

0.220+60.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.025(0+14.00, 0.18)(0+00.00, 0.22)

0.016(0+46.00, 0.18)(0+14.00, 0.18)

0.025(0+60.00, 0.22)(0+46.00, 0.18)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.17Normal Depth

0.025Roughness Coefficient

ft0.17Elevation

0.00 to 0.50
ft

Elevation Range

ft²1.94Flow Area

ft22.74Wetted Perimeter

ft0.09  Hydraulic Radius

ft22.73 Top Width

ft0.17Normal Depth

ft0.19  Critical Depth
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FlowMaster
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Worksheet for FS2E-Fisher (60' ROW)-10

Results

%2.02Critical Slope

ft/s2.06Velocity

ft0.07Velocity Head

ft0.24Specific Energy

1.247Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00 Downstream Depth

ft0.00 Length

0Number Of Steps

GVF Output Data

ft0.00 Upstream Depth

N/AProfile Description

ft0.00 Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.17Normal Depth

ft0.19  Critical Depth

%3.20 Channel Slope

%2.02Critical Slope
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Cross Section for FS2E-Fisher (60' ROW)-10

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.20 Channel Slope

ft0.17Normal Depth

cfs4.00 Discharge
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Worksheet for FS2S-Grand Canyon (80' ROW)-10

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.20 Channel Slope

cfs2.50 Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.400+00.00

0.240+08.00

0.000+16.00

0.240+24.00

0.430+40.00

0.290+52.00

0.240+56.00

0.000+64.00

0.240+72.00

0.400+80.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.025(0+24.00, 0.24)(0+00.00, 0.40)

0.016(0+52.00, 0.29)(0+24.00, 0.24)

0.025(0+80.00, 0.40)(0+52.00, 0.29)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.17Normal Depth

0.025Roughness Coefficient

ft0.17Elevation

0.00 to 0.43
ft

Elevation Range

ft²1.97Flow Area

ft22.94Wetted Perimeter

ft0.09 Hydraulic Radius

ft22.93 Top Width

ft0.17Normal Depth
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Worksheet for FS2S-Grand Canyon (80' ROW)-10

Results

ft0.15Critical Depth

%2.14Critical Slope

ft/s1.27Velocity

ft0.02Velocity Head

ft0.20 Specific Energy

0.762Froude Number

SubcriticalFlow Type

GVF Input Data

ft0.00 Downstream Depth

ft0.00 Length

0Number Of Steps

GVF Output Data

ft0.00 Upstream Depth

N/AProfile Description

ft0.00 Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.17Normal Depth

ft0.15Critical Depth

%1.20 Channel Slope

%2.14Critical Slope
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Worksheet for FS2S-Grand Canyon (80' ROW)-10
Messages:

Flow isdivided.
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Cross Section for FS2S-Grand Canyon (80' ROW)-10

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.20 Channel Slope

ft0.17Normal Depth

cfs2.50 Discharge
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Worksheet for FS3E-Washburn (60' ROW)-10

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.00  Channel Slope

cfs7.00  Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.220+00.00

0.180+02.00

0.000+08.00

0.180+14.00

0.500+30.00

0.180+46.00

0.000+52.00

0.180+58.00

0.220+60.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.025(0+14.00, 0.18)(0+00.00, 0.22)

0.016(0+46.00, 0.18)(0+14.00, 0.18)

0.025(0+60.00, 0.22)(0+46.00, 0.18)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.21Normal Depth

0.024Roughness Coefficient

ft0.21Elevation

0.00 to 0.50
ft

Elevation Range

ft²3.06Flow Area

ft30.61Wetted Perimeter

ft0.10  Hydraulic Radius

ft30.60  Top Width

ft0.21Normal Depth

ft0.23  Critical Depth
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Worksheet for FS3E-Washburn (60' ROW)-10

Results

%1.78 Critical Slope

ft/s2.29 Velocity

ft0.08 Velocity Head

ft0.29 Specific Energy

1.275Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00  Downstream Depth

ft0.00  Length

0Number Of Steps

GVF Output Data

ft0.00  Upstream Depth

N/AProfile Description

ft0.00  Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.21Normal Depth

ft0.23  Critical Depth

%3.00  Channel Slope

%1.78 Critical Slope
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FlowMaster
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Cross Section for FS3E-Washburn (60' ROW)-10

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.00  Channel Slope

ft0.21Normal Depth

cfs7.00  Discharge
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Worksheet for FS3S-Grand Canyon (80' ROW)-10

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.20 Channel Slope

cfs4.50 Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.400+00.00

0.240+08.00

0.000+16.00

0.240+24.00

0.320+28.00

0.560+40.00

0.320+52.00

0.240+56.00

0.000+64.00

0.240+72.00

0.400+80.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.025(0+28.00, 0.32)(0+00.00, 0.40)

0.016(0+52.00, 0.32)(0+28.00, 0.32)

0.025(0+80.00, 0.40)(0+52.00, 0.32)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.21Normal Depth

0.025Roughness Coefficient

ft0.21Elevation

0.00 to 0.56
ft

Elevation Range

ft²3.06Flow Area

ft28.57Wetted Perimeter

ft0.11Hydraulic Radius

ft28.56Top Width
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Worksheet for FS3S-Grand Canyon (80' ROW)-10

Results

ft0.21Normal Depth

ft0.20 Critical Depth

%1.98  Critical Slope

ft/s1.47Velocity

ft0.03 Velocity Head

ft0.25Specific Energy

0.792Froude Number

SubcriticalFlow Type

GVF Input Data

ft0.00 Downstream Depth

ft0.00 Length

0Number Of Steps

GVF Output Data

ft0.00 Upstream Depth

N/AProfile Description

ft0.00 Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.21Normal Depth

ft0.20 Critical Depth

%1.20 Channel Slope

%1.98  Critical Slope
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Worksheet for FS3S-Grand Canyon (80' ROW)-10
Messages:

Flow isdivided.
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Cross Section for FS3S-Grand Canyon (80' ROW)-10

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.20 Channel Slope

ft0.21Normal Depth

cfs4.50 Discharge
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Worksheet for FS4E-Rosada (60' ROW)-10

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.77Channel Slope

cfs4.00  Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.220+00.00

0.180+02.00

0.000+08.00

0.180+14.00

0.500+30.00

0.180+46.00

0.000+52.00

0.180+58.00

0.220+60.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.025(0+14.00, 0.18)(0+00.00, 0.22)

0.016(0+46.00, 0.18)(0+14.00, 0.18)

0.025(0+60.00, 0.22)(0+46.00, 0.18)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.17Normal Depth

0.025Roughness Coefficient

ft0.17Elevation

0.00 to 0.50
ft

Elevation Range

ft²1.82Flow Area

ft22.06Wetted Perimeter

ft0.08 Hydraulic Radius

ft22.05Top Width

ft0.17Normal Depth

ft0.19 Critical Depth
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Worksheet for FS4E-Rosada (60' ROW)-10

Results

%2.02Critical Slope

ft/s2.19 Velocity

ft0.07Velocity Head

ft0.24Specific Energy

1.346Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00  Downstream Depth

ft0.00  Length

0Number Of Steps

GVF Output Data

ft0.00  Upstream Depth

N/AProfile Description

ft0.00  Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.17Normal Depth

ft0.19 Critical Depth

%3.77Channel Slope

%2.02Critical Slope
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Cross Section for FS4E-Rosada (60' ROW)-10

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.77Channel Slope

ft0.17Normal Depth

cfs4.00  Discharge
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Worksheet for FS4S-Grand Canyon (80' ROW)-10

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.02Channel Slope

cfs2.50  Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.400+00.00

0.240+08.00

0.000+16.00

0.240+24.00

0.320+28.00

0.560+40.00

0.320+52.00

0.240+56.00

0.000+64.00

0.240+72.00

0.400+80.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.025(0+28.00, 0.32)(0+00.00, 0.40)

0.016(0+52.00, 0.32)(0+28.00, 0.32)

0.025(0+80.00, 0.40)(0+52.00, 0.32)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.18  Normal Depth

0.025Roughness Coefficient

ft0.18  Elevation

0.00 to 0.56
ft

Elevation Range

ft²2.09 Flow Area

ft23.62Wetted Perimeter

ft0.09 Hydraulic Radius

ft23.61Top Width
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Worksheet for FS4S-Grand Canyon (80' ROW)-10

Results

ft0.18  Normal Depth

ft0.15Critical Depth

%2.14Critical Slope

ft/s1.20  Velocity

ft0.02Velocity Head

ft0.20  Specific Energy

0.709Froude Number

SubcriticalFlow Type

GVF Input Data

ft0.00  Downstream Depth

ft0.00  Length

0Number Of Steps

GVF Output Data

ft0.00  Upstream Depth

N/AProfile Description

ft0.00  Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.18  Normal Depth

ft0.15Critical Depth

%1.02Channel Slope

%2.14Critical Slope
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Worksheet for FS4S-Grand Canyon (80' ROW)-10
Messages:

Flow isdivided.
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Cross Section for FS4S-Grand Canyon (80' ROW)-10

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.02Channel Slope

ft0.18 Normal Depth

cfs2.50  Discharge
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Perimeter Street Flow Computations – 100-Yr



ES1 min% Report

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%0.80  Channel Slope

cfs6.0  Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.580+00.00

0.500+04.00

0.000+07.00

0.500+10.00

0.580+14.00

0.900+30.00

0.580+46.00

0.500+50.00

0.000+53.00

0.500+56.00

0.580+60.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.022(0+14.00, 0.58)(0+00.00, 0.58)

0.016(0+46.00, 0.58)(0+14.00, 0.58)

0.022(0+60.00, 0.58)(0+46.00, 0.58)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.47Normal Depth

0.022Roughness Coefficient

ft0.47Elevation

0.00 to 0.90
ft

Elevation Range

ft²2.6Flow Area

ft11.40  Wetted Perimeter

ft0.23  Hydraulic Radius

ft11.25Top Width
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ES1 min% Report

Results

ft0.47Normal Depth

ft0.43  Critical Depth

%1.19  Critical Slope

ft/s2.28  Velocity

ft0.08  Velocity Head

ft0.55Specific Energy

0.829Froude Number

SubcriticalFlow Type

GVF Input Data

ft0.00  Downstream Depth

ft0.00  Length

0Number Of Steps

GVF Output Data

ft0.00  Upstream Depth

Profile Description

ft0.00  Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.47Normal Depth

ft0.43  Critical Depth

%0.80  Channel Slope

%1.19  Critical Slope
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ES1 min% Report
Messages:

Flow isdivided.
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ES1 min% Section

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%0.80  Channel Slope

ft0.47Normal Depth

cfs6.0  Discharge
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ES1 max% Report

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.48 Channel Slope

cfs6.0 Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.580+00.00

0.500+04.00

0.000+07.00

0.500+10.00

0.580+14.00

0.900+30.00

0.580+46.00

0.500+50.00

0.000+53.00

0.500+56.00

0.580+60.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.022(0+14.00, 0.58)(0+00.00, 0.58)

0.016(0+46.00, 0.58)(0+14.00, 0.58)

0.022(0+60.00, 0.58)(0+46.00, 0.58)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.42Normal Depth

0.022Roughness Coefficient

ft0.42Elevation

0.00 to 0.90
ft

Elevation Range

ft²2.1Flow Area

ft10.16Wetted Perimeter

ft0.21Hydraulic Radius

ft10.02Top Width
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ES1 max% Report

Results

ft0.42Normal Depth

ft0.43  Critical Depth

%1.19  Critical Slope

ft/s2.87Velocity

ft0.13  Velocity Head

ft0.55Specific Energy

1.107Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00 Downstream Depth

ft0.00 Length

0Number Of Steps

GVF Output Data

ft0.00 Upstream Depth

Profile Description

ft0.00 Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.42Normal Depth

ft0.43  Critical Depth

%1.48 Channel Slope

%1.19  Critical Slope
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ES1 max% Section

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.48 Channel Slope

ft0.42Normal Depth

cfs6.0  Discharge
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HP 100 yr min% Report

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%0.60  Channel Slope

cfs41.0  Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.240+00.00

0.060+09.00

0.000+12.00

0.060+15.00

0.560+40.00

0.060+65.00

0.000+68.00

0.060+71.00

0.240+80.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.016(0+09.00, 0.06)(0+00.00, 0.24)

0.022(0+15.00, 0.06)(0+09.00, 0.06)

0.016(0+65.00, 0.06)(0+15.00, 0.06)

0.022(0+80.00, 0.24)(0+65.00, 0.06)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.43 Normal Depth

0.018Roughness Coefficient

ft0.43 Elevation

0.00 to 0.56
ft

Elevation Range

ft²16.4Flow Area

ft67.03 Wetted Perimeter

ft0.25Hydraulic Radius

ft66.64Top Width

ft0.43 Normal Depth
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HP 100 yr min% Report

Results

ft0.40  Critical Depth

%0.78  Critical Slope

ft/s2.49  Velocity

ft0.10  Velocity Head

ft0.52Specific Energy

0.885Froude Number

SubcriticalFlow Type

GVF Input Data

ft0.00  Downstream Depth

ft0.00  Length

0Number Of Steps

GVF Output Data

ft0.00  Upstream Depth

Profile Description

ft0.00  Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.43 Normal Depth

ft0.40  Critical Depth

%0.60  Channel Slope

%0.78  Critical Slope
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HP 100 yr min% Report
Messages:

Water Surface Elevation exceeds lowest end station by 0.186398523165213ft. Flow isdivided.
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HP 100 yr min% Section

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%0.60  Channel Slope

ft0.43 Normal Depth

cfs41.0  Discharge
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HP 100 yr max% Section

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.50 Channel Slope

ft0.30 Normal Depth

cfs41.0 Discharge
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HP 100 yr max% Report

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.50 Channel Slope

cfs41.0 Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.240+00.00

0.060+09.00

0.000+12.00

0.060+15.00

0.560+40.00

0.060+65.00

0.000+68.00

0.060+71.00

0.240+80.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.016(0+09.00, 0.06)(0+00.00, 0.24)

0.022(0+15.00, 0.06)(0+09.00, 0.06)

0.016(0+65.00, 0.06)(0+15.00, 0.06)

0.022(0+80.00, 0.24)(0+65.00, 0.06)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.30 Normal Depth

0.019Roughness Coefficient

ft0.30 Elevation

0.00 to 0.56
ft

Elevation Range

ft²9.1Flow Area

ft54.57Wetted Perimeter

ft0.17Hydraulic Radius

ft54.43  Top Width

ft0.30 Normal Depth
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HP 100 yr max% Report

Results

ft0.40 Critical Depth

%0.82Critical Slope

ft/s4.53  Velocity

ft0.32Velocity Head

ft0.62Specific Energy

1.958Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00 Downstream Depth

ft0.00 Length

0Number Of Steps

GVF Output Data

ft0.00 Upstream Depth

Profile Description

ft0.00 Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.30 Normal Depth

ft0.40 Critical Depth

%3.50 Channel Slope

%0.82Critical Slope
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FA Report

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%4.50 Channel Slope

cfs90.0 Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.580+00.00

0.500+04.00

0.000+07.00

0.500+10.00

0.540+14.00

0.820+30.00

0.580+46.00

0.500+50.00

0.000+53.00

0.500+56.00

0.580+60.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.022(0+14.00, 0.54)(0+00.00, 0.58)

0.016(0+46.00, 0.58)(0+14.00, 0.54)

0.022(0+60.00, 0.58)(0+46.00, 0.58)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.79  Normal Depth

0.019Roughness Coefficient

ft0.79  Elevation

0.00 to 0.82
ft

Elevation Range

ft²14.0 Flow Area

ft57.37Wetted Perimeter

ft0.24Hydraulic Radius

ft56.77Top Width
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FA Report

Results

ft0.79  Normal Depth

ft0.97Critical Depth

%0.74Critical Slope

ft/s6.41Velocity

ft0.64Velocity Head

ft1.43  Specific Energy

2.273Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00 Downstream Depth

ft0.00 Length

0Number Of Steps

GVF Output Data

ft0.00 Upstream Depth

Profile Description

ft0.00 Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.79  Normal Depth

ft0.97Critical Depth

%4.50 Channel Slope

%0.74Critical Slope
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FA Section

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%4.50 Channel Slope

ft0.79 Normal Depth

cfs90.0 Discharge
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GC1 100 yr Report

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.20 Channel Slope

cfs44.0 Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.680+00.00

0.500+09.00

0.000+12.00

0.500+15.00

0.680+24.00

1.000+40.00

0.680+56.00

0.500+65.00

0.000+68.00

0.500+71.00

0.680+80.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.022(0+24.00, 0.68)(0+00.00, 0.68)

0.016(0+56.00, 0.68)(0+24.00, 0.68)

0.022(0+80.00, 0.68)(0+56.00, 0.68)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.79  Normal Depth

0.021Roughness Coefficient

ft0.79  Elevation

0.00 to 1.00
ft

Elevation Range

ft²14.6Flow Area

ft59.87Wetted Perimeter

ft0.24Hydraulic Radius

ft59.46Top Width
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GC1 100 yr Report

Results

ft0.79  Normal Depth

ft0.81Critical Depth

%1.02Critical Slope

ft/s3.02Velocity

ft0.14Velocity Head

ft0.94Specific Energy

1.077Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00 Downstream Depth

ft0.00 Length

0Number Of Steps

GVF Output Data

ft0.00 Upstream Depth

Profile Description

ft0.00 Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.79  Normal Depth

ft0.81Critical Depth

%1.20 Channel Slope

%1.02Critical Slope
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GC1 100 yr Section

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.20 Channel Slope

ft0.79 Normal Depth

cfs44.0 Discharge

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

3/27/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterLEN2206 GCW TDS Street Sections.fm8



WB min% Report

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%2.50 Channel Slope

cfs19.0 Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.220+00.00

0.060+08.00

0.000+11.00

0.060+14.00

0.380+30.00

0.060+46.00

0.000+49.00

0.060+52.00

0.220+60.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.022(0+14.00, 0.06)(0+00.00, 0.22)

0.016(0+46.00, 0.06)(0+14.00, 0.06)

0.022(0+60.00, 0.22)(0+46.00, 0.06)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.25Normal Depth

0.020Roughness Coefficient

ft0.25Elevation

0.00 to 0.38
ft

Elevation Range

ft²6.2Flow Area

ft47.03 Wetted Perimeter

ft0.13  Hydraulic Radius

ft46.96Top Width

ft0.25Normal Depth

ft0.29  Critical Depth
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WB min% Report

Results

%1.05Critical Slope

ft/s3.07Velocity

ft0.15Velocity Head

ft0.40 Specific Energy

1.492Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00 Downstream Depth

ft0.00 Length

0Number Of Steps

GVF Output Data

ft0.00 Upstream Depth

Profile Description

ft0.00 Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.25Normal Depth

ft0.29  Critical Depth

%2.50 Channel Slope

%1.05Critical Slope
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WB min% Section

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%2.50 Channel Slope

ft0.25Normal Depth

cfs19.0 Discharge
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WB max% Report

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%10.74Channel Slope

cfs19.0  Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.220+00.00

0.060+08.00

0.000+11.00

0.060+14.00

0.380+30.00

0.060+46.00

0.000+49.00

0.060+52.00

0.220+60.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.022(0+14.00, 0.06)(0+00.00, 0.22)

0.016(0+46.00, 0.06)(0+14.00, 0.06)

0.022(0+60.00, 0.22)(0+46.00, 0.06)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.19  Normal Depth

0.020Roughness Coefficient

ft0.19  Elevation

0.00 to 0.38
ft

Elevation Range

ft²3.7Flow Area

ft38.61Wetted Perimeter

ft0.10  Hydraulic Radius

ft38.60  Top Width

ft0.19  Normal Depth

ft0.29  Critical Depth
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WB max% Report

Results

%1.09  Critical Slope

ft/s5.10  Velocity

ft0.40  Velocity Head

ft0.60  Specific Energy

2.894Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00  Downstream Depth

ft0.00  Length

0Number Of Steps

GVF Output Data

ft0.00  Upstream Depth

Profile Description

ft0.00  Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.19  Normal Depth

ft0.29  Critical Depth

%10.74Channel Slope

%1.09  Critical Slope
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WB max% Section

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%10.74Channel Slope

ft0.19 Normal Depth

cfs19.0  Discharge
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ES2 Report

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%0.70  Channel Slope

cfs16.0  Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.280+00.00

0.000+14.00

0.060+17.00

0.380+33.00

0.060+49.00

0.000+52.00

0.060+55.00

0.220+63.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.022(0+17.00, 0.06)(0+00.00, 0.28)

0.016(0+49.00, 0.06)(0+17.00, 0.06)

0.022(0+63.00, 0.22)(0+49.00, 0.06)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.30  Normal Depth

0.020Roughness Coefficient

ft0.30  Elevation

0.00 to 0.38
ft

Elevation Range

ft²8.7Flow Area

ft54.79  Wetted Perimeter

ft0.16Hydraulic Radius

ft54.69  Top Width

ft0.30  Normal Depth

ft0.27Critical Depth

%1.08 Critical Slope
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ES2 Report

Results

ft/s1.85Velocity

ft0.05Velocity Head

ft0.35Specific Energy

0.819Froude Number

SubcriticalFlow Type

GVF Input Data

ft0.00  Downstream Depth

ft0.00  Length

0Number Of Steps

GVF Output Data

ft0.00  Upstream Depth

Profile Description

ft0.00  Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.30  Normal Depth

ft0.27Critical Depth

%0.70  Channel Slope

%1.08 Critical Slope
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ES2 Report
Messages:

Water Surface Elevation exceeds lowest end station by 0.0769000000000001ft. Flow isdivided.
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ES2 Section

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%0.70  Channel Slope

ft0.30  Normal Depth

cfs16.0  Discharge
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RW min% Report

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.90 Channel Slope

cfs38.0 Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.580+00.00

0.500+04.00

0.000+07.00

0.500+10.00

0.580+14.00

0.900+30.00

0.580+46.00

0.500+51.50

0.000+54.50

0.500+57.50

0.610+63.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.022(0+14.00, 0.58)(0+00.00, 0.58)

0.016(0+63.00, 0.61)(0+14.00, 0.58)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.66Normal Depth

0.018Roughness Coefficient

ft0.66Elevation

0.00 to 0.90
ft

Elevation Range

ft²7.3  Flow Area

ft38.90 Wetted Perimeter

ft0.19  Hydraulic Radius

ft38.60 Top Width

ft0.66Normal Depth

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

3/27/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterLEN2206 GCW TDS Street Sections.fm8



RW min% Report

Results

ft0.79  Critical Depth

%0.79  Critical Slope

ft/s5.22Velocity

ft0.42Velocity Head

ft1.08  Specific Energy

2.117Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00 Downstream Depth

ft0.00 Length

0Number Of Steps

GVF Output Data

ft0.00 Upstream Depth

Profile Description

ft0.00 Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.66Normal Depth

ft0.79  Critical Depth

%3.90 Channel Slope

%0.79  Critical Slope
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RW min% Section

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.90 Channel Slope

ft0.66Normal Depth

cfs38.0 Discharge
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RW max% Report

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%6.50 Channel Slope

cfs38.0 Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.580+00.00

0.500+04.00

0.000+07.00

0.500+10.00

0.580+14.00

0.900+30.00

0.580+46.00

0.500+51.50

0.000+54.50

0.500+57.50

0.610+63.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.022(0+10.00, 0.50)(0+00.00, 0.58)

0.016(0+46.00, 0.58)(0+10.00, 0.50)

0.022(0+63.00, 0.61)(0+46.00, 0.58)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.64Normal Depth

0.021Roughness Coefficient

ft0.64Elevation

0.00 to 0.90
ft

Elevation Range

ft²6.5Flow Area

ft36.90 Wetted Perimeter

ft0.18  Hydraulic Radius

ft36.64Top Width
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RW max% Report

Results

ft0.64Normal Depth

ft0.79  Critical Depth

%0.99  Critical Slope

ft/s5.80 Velocity

ft0.52Velocity Head

ft1.16Specific Energy

2.421Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00 Downstream Depth

ft0.00 Length

0Number Of Steps

GVF Output Data

ft0.00 Upstream Depth

Profile Description

ft0.00 Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.64Normal Depth

ft0.79  Critical Depth

%6.50 Channel Slope

%0.99  Critical Slope
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RW max% Section

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%6.50 Channel Slope

ft0.64Normal Depth

cfs38.0 Discharge
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GC2 100 yr Report

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.20 Channel Slope

cfs52.0 Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.680+00.00

0.500+09.00

0.000+12.00

0.500+15.00

0.680+24.00

1.000+40.00

0.680+56.00

0.500+65.00

0.000+68.00

0.500+71.00

0.680+80.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.022(0+24.00, 0.68)(0+00.00, 0.68)

0.016(0+56.00, 0.68)(0+24.00, 0.68)

0.022(0+80.00, 0.68)(0+56.00, 0.68)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.82Normal Depth

0.021Roughness Coefficient

ft0.82Elevation

0.00 to 1.00
ft

Elevation Range

ft²16.3 Flow Area

ft62.78 Wetted Perimeter

ft0.26Hydraulic Radius

ft62.32Top Width
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GC2 100 yr Report

Results

ft0.82Normal Depth

ft0.84Critical Depth

%0.98 Critical Slope

ft/s3.19  Velocity

ft0.16Velocity Head

ft0.98 Specific Energy

1.100Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00 Downstream Depth

ft0.00 Length

0Number Of Steps

GVF Output Data

ft0.00 Upstream Depth

Profile Description

ft0.00 Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.82Normal Depth

ft0.84Critical Depth

%1.20 Channel Slope

%0.98 Critical Slope
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GC2 100 yr Section

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.20 Channel Slope

ft0.82Normal Depth

cfs52.0 Discharge
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LW1 Report

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%5.00  Channel Slope

cfs11.0  Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.580+00.00

0.500+04.00

0.000+07.00

0.500+10.00

0.580+14.00

0.900+30.00

0.440+53.00

0.420+55.00

0.000+57.50

0.500+60.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.022(0+14.00, 0.58)(0+00.00, 0.58)

0.016(0+53.00, 0.44)(0+14.00, 0.58)

0.022(0+60.00, 0.50)(0+53.00, 0.44)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.44Normal Depth

0.022Roughness Coefficient

ft0.44Elevation

0.00 to 0.90
ft

Elevation Range

ft²2.2Flow Area

ft12.15Wetted Perimeter

ft0.18 Hydraulic Radius

ft12.00  Top Width

ft0.44Normal Depth
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LW1 Report

Results

ft0.57Critical Depth

%1.28 Critical Slope

ft/s4.90  Velocity

ft0.37Velocity Head

ft0.81Specific Energy

1.999Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00  Downstream Depth

ft0.00  Length

0Number Of Steps

GVF Output Data

ft0.00  Upstream Depth

Profile Description

ft0.00  Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.44Normal Depth

ft0.57Critical Depth

%5.00  Channel Slope

%1.28 Critical Slope
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LW1 Section

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%5.00  Channel Slope

ft0.44Normal Depth

cfs11.0  Discharge
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LW2 Report

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%4.25Channel Slope

cfs25.0 Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.580+00.00

0.500+04.00

0.000+07.00

0.500+10.00

0.580+14.00

0.900+30.00

0.440+53.00

0.400+53.00

0.270+54.50

0.770+54.50

0.770+55.00

0.870+60.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.022(0+14.00, 0.58)(0+00.00, 0.58)

0.016(0+53.00, 0.44)(0+14.00, 0.58)

0.013(0+60.00, 0.87)(0+53.00, 0.44)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.65Normal Depth

0.019Roughness Coefficient

ft0.65Elevation

0.00 to 0.90
ft

Elevation Range

ft²5.1Flow Area

ft30.44Wetted Perimeter

ft0.17Hydraulic Radius
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LW2 Report

Results

ft29.85Top Width

ft0.65Normal Depth

ft0.77Critical Depth

%0.88 Critical Slope

ft/s4.92Velocity

ft0.38 Velocity Head

ft1.03 Specific Energy

2.102Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00 Downstream Depth

ft0.00 Length

0Number Of Steps

GVF Output Data

ft0.00 Upstream Depth

Profile Description

ft0.00 Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.65Normal Depth

ft0.77Critical Depth

%4.25Channel Slope

%0.88 Critical Slope
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LW2 Section

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%4.25Channel Slope

ft0.65Normal Depth

cfs25.0  Discharge
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GC3 100 yr Report

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.20 Channel Slope

cfs34.0 Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.680+00.00

0.500+09.00

0.000+12.00

0.500+15.00

0.680+24.00

1.000+40.00

0.680+56.00

0.500+65.00

0.000+68.00

0.500+71.00

0.680+80.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.022(0+24.00, 0.68)(0+00.00, 0.68)

0.016(0+56.00, 0.68)(0+24.00, 0.68)

0.022(0+80.00, 0.68)(0+56.00, 0.68)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.75Normal Depth

0.021Roughness Coefficient

ft0.75Elevation

0.00 to 1.00
ft

Elevation Range

ft²12.2Flow Area

ft55.73  Wetted Perimeter

ft0.22Hydraulic Radius

ft55.41Top Width
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GC3 100 yr Report

Results

ft0.75Normal Depth

ft0.76Critical Depth

%1.10 Critical Slope

ft/s2.78 Velocity

ft0.12Velocity Head

ft0.87Specific Energy

1.043Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00 Downstream Depth

ft0.00 Length

0Number Of Steps

GVF Output Data

ft0.00 Upstream Depth

Profile Description

ft0.00 Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.75Normal Depth

ft0.76Critical Depth

%1.20 Channel Slope

%1.10 Critical Slope
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GC3 100 yr Section

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.20 Channel Slope

ft0.75Normal Depth

cfs34.0 Discharge
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 Perimeter Street Flow Computations – 10-Yr



HP 10 yr min% Report

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%0.60  Channel Slope

cfs7.0  Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.240+00.00

0.060+09.00

0.000+12.00

0.060+15.00

0.560+40.00

0.060+65.00

0.000+68.00

0.060+71.00

0.240+80.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.016(0+09.00, 0.06)(0+00.00, 0.24)

0.022(0+15.00, 0.06)(0+09.00, 0.06)

0.016(0+65.00, 0.06)(0+15.00, 0.06)

0.022(0+80.00, 0.24)(0+65.00, 0.06)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.22Normal Depth

0.019Roughness Coefficient

ft0.22Elevation

0.00 to 0.56
ft

Elevation Range

ft²5.0  Flow Area

ft44.61Wetted Perimeter

ft0.11Hydraulic Radius

ft44.60  Top Width

ft0.22Normal Depth
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HP 10 yr min% Report

Results

ft0.20  Critical Depth

%1.13 Critical Slope

ft/s1.41Velocity

ft0.03 Velocity Head

ft0.25Specific Energy

0.743Froude Number

SubcriticalFlow Type

GVF Input Data

ft0.00  Downstream Depth

ft0.00  Length

0Number Of Steps

GVF Output Data

ft0.00  Upstream Depth

Profile Description

ft0.00  Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.22Normal Depth

ft0.20  Critical Depth

%0.60  Channel Slope

%1.13 Critical Slope
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HP 10 yr min% Report
Messages:

Flow isdivided.
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HP 10 yr min% Section

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%0.60  Channel Slope

ft0.22Normal Depth

cfs7.0  Discharge
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HP 10 yr max% Report

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.50 Channel Slope

cfs7.0 Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.240+00.00

0.060+09.00

0.000+12.00

0.060+15.00

0.560+40.00

0.060+65.00

0.000+68.00

0.060+71.00

0.240+80.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.016(0+09.00, 0.06)(0+00.00, 0.24)

0.022(0+15.00, 0.06)(0+09.00, 0.06)

0.016(0+65.00, 0.06)(0+15.00, 0.06)

0.022(0+80.00, 0.24)(0+65.00, 0.06)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.16Normal Depth

0.019Roughness Coefficient

ft0.16Elevation

0.00 to 0.56
ft

Elevation Range

ft²2.6Flow Area

ft32.39  Wetted Perimeter

ft0.08  Hydraulic Radius

ft32.38  Top Width

ft0.16Normal Depth
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HP 10 yr max% Report

Results

ft0.20 Critical Depth

%1.19  Critical Slope

ft/s2.67Velocity

ft0.11Velocity Head

ft0.27Specific Energy

1.655Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00 Downstream Depth

ft0.00 Length

0Number Of Steps

GVF Output Data

ft0.00 Upstream Depth

Profile Description

ft0.00 Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.16Normal Depth

ft0.20 Critical Depth

%3.50 Channel Slope

%1.19  Critical Slope

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

3/26/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterLEN2206 GCW TDS Street Sections.fm8



HP 10 yr max% Section

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.50 Channel Slope

ft0.16Normal Depth

cfs7.0 Discharge
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GC1 10 yr Report

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.20 Channel Slope

cfs5.0 Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.680+00.00

0.500+09.00

0.000+12.00

0.500+15.00

0.680+24.00

1.000+40.00

0.680+56.00

0.500+65.00

0.000+68.00

0.500+71.00

0.680+80.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.022(0+24.00, 0.68)(0+00.00, 0.68)

0.016(0+56.00, 0.68)(0+24.00, 0.68)

0.022(0+80.00, 0.68)(0+56.00, 0.68)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.41Normal Depth

0.022Roughness Coefficient

ft0.41Elevation

0.00 to 1.00
ft

Elevation Range

ft²2.0 Flow Area

ft9.87Wetted Perimeter

ft0.20 Hydraulic Radius

ft9.73 Top Width
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GC1 10 yr Report

Results

ft0.41Normal Depth

ft0.40 Critical Depth

%1.22Critical Slope

ft/s2.53 Velocity

ft0.10 Velocity Head

ft0.51Specific Energy

0.992Froude Number

SubcriticalFlow Type

GVF Input Data

ft0.00 Downstream Depth

ft0.00 Length

0Number Of Steps

GVF Output Data

ft0.00 Upstream Depth

Profile Description

ft0.00 Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.41Normal Depth

ft0.40 Critical Depth

%1.20 Channel Slope

%1.22Critical Slope
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GC1 10 yr Report
Messages:

Flow isdivided.
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GC1 10 yr Section

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.20 Channel Slope

ft0.41Normal Depth

cfs5.0 Discharge
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GC2 10 yr Report

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.20 Channel Slope

cfs7.0 Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.680+00.00

0.500+09.00

0.000+12.00

0.500+15.00

0.680+24.00

1.000+40.00

0.680+56.00

0.500+65.00

0.000+68.00

0.500+71.00

0.680+80.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.022(0+24.00, 0.68)(0+00.00, 0.68)

0.016(0+56.00, 0.68)(0+24.00, 0.68)

0.022(0+80.00, 0.68)(0+56.00, 0.68)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.46Normal Depth

0.022Roughness Coefficient

ft0.46Elevation

0.00 to 1.00
ft

Elevation Range

ft²2.5Flow Area

ft11.20 Wetted Perimeter

ft0.23 Hydraulic Radius

ft11.05Top Width
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GC2 10 yr Report

Results

ft0.46Normal Depth

ft0.46Critical Depth

%1.17Critical Slope

ft/s2.75Velocity

ft0.12Velocity Head

ft0.58 Specific Energy

1.011Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00 Downstream Depth

ft0.00 Length

0Number Of Steps

GVF Output Data

ft0.00 Upstream Depth

Profile Description

ft0.00 Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.46Normal Depth

ft0.46Critical Depth

%1.20 Channel Slope

%1.17Critical Slope
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GC2 10 yr Section

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.20 Channel Slope

ft0.46Normal Depth

cfs7.0 Discharge
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GC3 10 yr Report

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.20 Channel Slope

cfs4.0 Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.680+00.00

0.500+09.00

0.000+12.00

0.500+15.00

0.680+24.00

1.000+40.00

0.680+56.00

0.500+65.00

0.000+68.00

0.500+71.00

0.680+80.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.022(0+24.00, 0.68)(0+00.00, 0.68)

0.016(0+56.00, 0.68)(0+24.00, 0.68)

0.022(0+80.00, 0.68)(0+56.00, 0.68)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.37Normal Depth

0.022Roughness Coefficient

ft0.37Elevation

0.00 to 1.00
ft

Elevation Range

ft²1.7Flow Area

ft9.08 Wetted Perimeter

ft0.18 Hydraulic Radius

ft8.95Top Width
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GC3 10 yr Report

Results

ft0.37Normal Depth

ft0.37Critical Depth

%1.26Critical Slope

ft/s2.40 Velocity

ft0.09 Velocity Head

ft0.46Specific Energy

0.978Froude Number

SubcriticalFlow Type

GVF Input Data

ft0.00 Downstream Depth

ft0.00 Length

0Number Of Steps

GVF Output Data

ft0.00 Upstream Depth

Profile Description

ft0.00 Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.37Normal Depth

ft0.37Critical Depth

%1.20 Channel Slope

%1.26Critical Slope
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GC3 10 yr Report
Messages:

Flow isdivided.
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GC3 10 yr Section

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.20 Channel Slope

ft0.37Normal Depth

cfs4.0 Discharge
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                                          Interior Street Flow Computations – 100-Yr



1 min% Report

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.01Channel Slope

cfs5.0  Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.380+00.00

0.380+00.38

0.000+01.50

0.080+02.50

0.120+02.50

0.380+15.50

0.120+28.50

0.080+28.50

0.000+29.50

0.380+30.62

0.380+31.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.016(0+31.00, 0.38)(0+00.00, 0.38)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.30  Normal Depth

0.016Roughness Coefficient

ft0.30  Elevation

0.00 to 0.38
ft

Elevation Range

ft²2.4Flow Area

ft21.70  Wetted Perimeter

ft0.11Hydraulic Radius

ft21.52Top Width

ft0.30  Normal Depth

ft0.31Critical Depth
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1 min% Report

Results

%0.78 Critical Slope

ft/s2.12Velocity

ft0.07Velocity Head

ft0.37Specific Energy

1.132Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00  Downstream Depth

ft0.00  Length

0Number Of Steps

GVF Output Data

ft0.00  Upstream Depth

Profile Description

ft0.00  Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.30  Normal Depth

ft0.31Critical Depth

%1.01Channel Slope

%0.78 Critical Slope
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1 min% Section

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.01Channel Slope

ft0.30  Normal Depth

cfs5.0  Discharge

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

3/27/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterLEN2206 GCW TDS Street Sections.fm8



1 max% Report

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%4.50 Channel Slope

cfs5.0 Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.380+00.00

0.380+00.38

0.000+01.50

0.080+02.50

0.120+02.50

0.380+15.50

0.120+28.50

0.080+28.50

0.000+29.50

0.380+30.62

0.380+31.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.016(0+31.00, 0.38)(0+00.00, 0.38)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.24Normal Depth

0.016Roughness Coefficient

ft0.24Elevation

0.00 to 0.38
ft

Elevation Range

ft²1.3  Flow Area

ft15.85Wetted Perimeter

ft0.08 Hydraulic Radius

ft15.68 Top Width

ft0.24Normal Depth

ft0.31Critical Depth
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1 max% Report

Results

%0.78 Critical Slope

ft/s3.76Velocity

ft0.22Velocity Head

ft0.46Specific Energy

2.279Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00 Downstream Depth

ft0.00 Length

0Number Of Steps

GVF Output Data

ft0.00 Upstream Depth

Profile Description

ft0.00 Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.24Normal Depth

ft0.31Critical Depth

%4.50 Channel Slope

%0.78 Critical Slope
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3/27/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterLEN2206 GCW TDS Street Sections.fm8



1 max% Section

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%4.50 Channel Slope

ft0.24Normal Depth

cfs5.0 Discharge
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FlowMaster
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2 min% Report

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%0.70  Channel Slope

cfs66.0  Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.380+00.00

0.380+00.38

0.000+01.50

0.080+02.50

0.120+02.50

0.380+15.50

0.120+28.50

0.080+28.50

0.000+29.50

0.380+30.62

0.380+31.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.016(0+31.00, 0.38)(0+00.00, 0.38)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.70  Normal Depth

0.016Roughness Coefficient

ft0.70  Elevation

0.00 to 0.38
ft

Elevation Range

ft²14.4Flow Area

ft31.86Wetted Perimeter

ft0.45Hydraulic Radius

ft31.00  Top Width

ft0.70  Normal Depth

ft0.76Critical Depth

Page 1 of 227 Siemon Company Drive Suite 200 W 
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FlowMaster
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2 min% Report

Results

%0.48 Critical Slope

ft/s4.58 Velocity

ft0.33  Velocity Head

ft1.03  Specific Energy

1.185Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00  Downstream Depth

ft0.00  Length

0Number Of Steps

GVF Output Data

ft0.00  Upstream Depth

Profile Description

ft0.00  Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.70  Normal Depth

ft0.76Critical Depth

%0.70  Channel Slope

%0.48 Critical Slope

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

3/27/2023

FlowMaster
[10.03.00.03]
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2 min% Section

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%0.70  Channel Slope

ft0.70  Normal Depth

cfs66.0  Discharge

Page 1 of 127 Siemon Company Drive Suite 200 W 
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2 max% Report

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%5.38 Channel Slope

cfs66.0 Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.380+00.00

0.380+00.38

0.000+01.50

0.080+02.50

0.120+02.50

0.380+15.50

0.120+28.50

0.080+28.50

0.000+29.50

0.380+30.62

0.380+31.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.016(0+31.00, 0.38)(0+00.00, 0.38)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.49  Normal Depth

0.016Roughness Coefficient

ft0.49  Elevation

0.00 to 0.38
ft

Elevation Range

ft²7.8 Flow Area

ft31.43  Wetted Perimeter

ft0.25Hydraulic Radius

ft31.00 Top Width

ft0.49  Normal Depth

ft0.76Critical Depth

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

Results

%0.48 Critical Slope

ft/s8.49  Velocity

ft1.12Velocity Head

ft1.61Specific Energy

2.990Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00 Downstream Depth

ft0.00 Length

0Number Of Steps

GVF Output Data

ft0.00 Upstream Depth

Profile Description

ft0.00 Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.49  Normal Depth

ft0.76Critical Depth

%5.38 Channel Slope

%0.48 Critical Slope

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

3/27/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
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2 max% Section

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%5.38 Channel Slope

ft0.49 Normal Depth

cfs66.0  Discharge

Page 1 of 127 Siemon Company Drive Suite 200 W 
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3 min% Report

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%0.70  Channel Slope

cfs23.0  Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.380+00.00

0.380+00.38

0.000+01.50

0.080+02.50

0.120+02.50

0.380+15.50

0.120+28.50

0.080+28.50

0.000+29.50

0.380+30.62

0.380+31.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.016(0+31.00, 0.38)(0+00.00, 0.38)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.48 Normal Depth

0.016Roughness Coefficient

ft0.48 Elevation

0.00 to 0.38
ft

Elevation Range

ft²7.6Flow Area

ft31.42Wetted Perimeter

ft0.24Hydraulic Radius

ft31.00  Top Width

ft0.48 Normal Depth

ft0.49  Critical Depth

Page 1 of 227 Siemon Company Drive Suite 200 W 
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3 min% Report

Results

%0.60  Critical Slope

ft/s3.02Velocity

ft0.14Velocity Head

ft0.62Specific Energy

1.075Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00  Downstream Depth

ft0.00  Length

0Number Of Steps

GVF Output Data

ft0.00  Upstream Depth

Profile Description

ft0.00  Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.48 Normal Depth

ft0.49  Critical Depth

%0.70  Channel Slope

%0.60  Critical Slope
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3 min% Section

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%0.70  Channel Slope

ft0.48 Normal Depth

cfs23.0  Discharge

Page 1 of 127 Siemon Company Drive Suite 200 W 
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3 max% Report

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%5.10 Channel Slope

cfs23.0 Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.380+00.00

0.380+00.38

0.000+01.50

0.080+02.50

0.120+02.50

0.380+15.50

0.120+28.50

0.080+28.50

0.000+29.50

0.380+30.62

0.380+31.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.016(0+31.00, 0.38)(0+00.00, 0.38)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.37Normal Depth

0.016Roughness Coefficient

ft0.37Elevation

0.00 to 0.38
ft

Elevation Range

ft²4.1Flow Area

ft28.91Wetted Perimeter

ft0.14Hydraulic Radius

ft28.69  Top Width

ft0.37Normal Depth

ft0.49  Critical Depth
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3 max% Report

Results

%0.60 Critical Slope

ft/s5.67Velocity

ft0.50 Velocity Head

ft0.87Specific Energy

2.660Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00 Downstream Depth

ft0.00 Length

0Number Of Steps

GVF Output Data

ft0.00 Upstream Depth

Profile Description

ft0.00 Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.37Normal Depth

ft0.49  Critical Depth

%5.10 Channel Slope

%0.60 Critical Slope

Page 2 of 227 Siemon Company Drive Suite 200 W 
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FlowMaster
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3 max% Section

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%5.10 Channel Slope

ft0.37Normal Depth

cfs23.0 Discharge

Page 1 of 127 Siemon Company Drive Suite 200 W 
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4 Report

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.26Channel Slope

cfs5.0 Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.380+00.00

0.380+00.38

0.000+01.50

0.080+02.50

0.120+02.50

0.520+22.50

0.120+42.50

0.080+42.50

0.000+43.50

0.380+44.62

0.380+45.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.016(0+45.00, 0.38)(0+00.00, 0.38)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.29 Normal Depth

0.016Roughness Coefficient

ft0.29 Elevation

0.00 to 0.52
ft

Elevation Range

ft²2.2Flow Area

ft20.76Wetted Perimeter

ft0.10 Hydraulic Radius

ft20.57Top Width

ft0.29 Normal Depth

ft0.31Critical Depth
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4 Report

Results

%0.78 Critical Slope

ft/s2.31Velocity

ft0.08 Velocity Head

ft0.37Specific Energy

1.254Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00 Downstream Depth

ft0.00 Length

0Number Of Steps

GVF Output Data

ft0.00 Upstream Depth

Profile Description

ft0.00 Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.29 Normal Depth

ft0.31Critical Depth

%1.26Channel Slope

%0.78 Critical Slope
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[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterLEN2206 GCW TDS Street Sections.fm8



4 Section

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.26Channel Slope

ft0.29 Normal Depth

cfs5.0  Discharge
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5 Report

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.98 Channel Slope

cfs5.0 Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.380+00.00

0.380+00.38

0.000+01.50

0.080+02.50

0.120+02.50

0.380+15.50

0.120+28.50

0.080+28.50

0.000+29.50

0.380+30.62

0.380+31.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.016(0+31.00, 0.38)(0+00.00, 0.38)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.27Normal Depth

0.016Roughness Coefficient

ft0.27Elevation

0.00 to 0.38
ft

Elevation Range

ft²1.8 Flow Area

ft18.86Wetted Perimeter

ft0.10 Hydraulic Radius

ft18.68 Top Width

ft0.27Normal Depth

ft0.31Critical Depth
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5 Report

Results

%0.78 Critical Slope

ft/s2.75Velocity

ft0.12Velocity Head

ft0.39  Specific Energy

1.557Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00 Downstream Depth

ft0.00 Length

0Number Of Steps

GVF Output Data

ft0.00 Upstream Depth

Profile Description

ft0.00 Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.27Normal Depth

ft0.31Critical Depth

%1.98 Channel Slope

%0.78 Critical Slope
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5 Section

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.98 Channel Slope

ft0.27Normal Depth

cfs5.0  Discharge
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6 min% Report

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%0.60  Channel Slope

cfs10.0  Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.380+00.00

0.380+00.38

0.000+01.50

0.080+02.50

0.120+02.50

0.380+15.50

0.120+28.50

0.080+28.50

0.000+29.50

0.380+30.62

0.380+31.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.016(0+31.00, 0.38)(0+00.00, 0.38)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.39  Normal Depth

0.016Roughness Coefficient

ft0.39  Elevation

0.00 to 0.38
ft

Elevation Range

ft²4.8 Flow Area

ft31.24Wetted Perimeter

ft0.15Hydraulic Radius

ft31.00  Top Width

ft0.39  Normal Depth

ft0.38 Critical Depth
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6 min% Report

Results

%0.71Critical Slope

ft/s2.07Velocity

ft0.07Velocity Head

ft0.46Specific Energy

0.926Froude Number

SubcriticalFlow Type

GVF Input Data

ft0.00  Downstream Depth

ft0.00  Length

0Number Of Steps

GVF Output Data

ft0.00  Upstream Depth

Profile Description

ft0.00  Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.39  Normal Depth

ft0.38 Critical Depth

%0.60  Channel Slope

%0.71Critical Slope
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6 min% Report
Messages:

Water Surface Elevation exceeds lowest end station by 0.0109411956183066ft.
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6 min% Section

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%0.60  Channel Slope

ft0.39 Normal Depth

cfs10.0  Discharge
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6 max% Report

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%4.50 Channel Slope

cfs10.0 Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.380+00.00

0.380+00.38

0.000+01.50

0.080+02.50

0.120+02.50

0.380+15.50

0.120+28.50

0.080+28.50

0.000+29.50

0.380+30.62

0.380+31.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.016(0+31.00, 0.38)(0+00.00, 0.38)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.29  Normal Depth

0.016Roughness Coefficient

ft0.29  Elevation

0.00 to 0.38
ft

Elevation Range

ft²2.3  Flow Area

ft21.22Wetted Perimeter

ft0.11Hydraulic Radius

ft21.03 Top Width

ft0.29  Normal Depth

ft0.38 Critical Depth
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6 max% Report

Results

%0.71Critical Slope

ft/s4.43  Velocity

ft0.31Velocity Head

ft0.60 Specific Energy

2.385Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00 Downstream Depth

ft0.00 Length

0Number Of Steps

GVF Output Data

ft0.00 Upstream Depth

Profile Description

ft0.00 Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.29  Normal Depth

ft0.38 Critical Depth

%4.50 Channel Slope

%0.71Critical Slope
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6 max% Section

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%4.50 Channel Slope

ft0.29 Normal Depth

cfs10.0 Discharge
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7 Report

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.75Channel Slope

cfs5.0 Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.380+00.00

0.380+00.38

0.000+01.50

0.080+02.50

0.120+02.50

0.380+15.50

0.120+28.50

0.080+28.50

0.000+29.50

0.380+30.62

0.380+31.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.016(0+31.00, 0.38)(0+00.00, 0.38)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.28 Normal Depth

0.016Roughness Coefficient

ft0.28 Elevation

0.00 to 0.38
ft

Elevation Range

ft²1.9  Flow Area

ft19.36Wetted Perimeter

ft0.10 Hydraulic Radius

ft19.18 Top Width

ft0.28 Normal Depth

ft0.31Critical Depth

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

3/27/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterLEN2206 GCW TDS Street Sections.fm8



7 Report

Results

%0.78 Critical Slope

ft/s2.63  Velocity

ft0.11Velocity Head

ft0.38 Specific Energy

1.469Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00 Downstream Depth

ft0.00 Length

0Number Of Steps

GVF Output Data

ft0.00 Upstream Depth

Profile Description

ft0.00 Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.28 Normal Depth

ft0.31Critical Depth

%1.75Channel Slope

%0.78 Critical Slope

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

3/27/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterLEN2206 GCW TDS Street Sections.fm8



7 Section

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.75Channel Slope

ft0.28 Normal Depth

cfs5.0  Discharge

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

3/27/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterLEN2206 GCW TDS Street Sections.fm8



LaMadre Street Flow Comparison



La Madre East of Jensen (Existing) Report

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.90 Channel Slope

cfs17.0 Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.580+00.00

0.500+04.00

0.000+07.00

0.500+10.00

0.580+14.00

0.900+30.00

0.580+46.00

0.500+50.00

0.000+53.00

0.500+56.00

0.580+60.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.022(0+14.00, 0.58)(0+00.00, 0.58)

0.016(0+46.00, 0.58)(0+14.00, 0.58)

0.022(0+60.00, 0.58)(0+46.00, 0.58)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.57Normal Depth

0.022Roughness Coefficient

ft0.57Elevation

0.00 to 0.90
ft

Elevation Range

ft²4.2Flow Area

ft25.18 Wetted Perimeter

ft0.17Hydraulic Radius

ft25.01Top Width

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

3/27/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterLEN2206 GCW TDS Street Sections.fm8



La Madre East of Jensen (Existing) Report

Results

ft0.57Normal Depth

ft0.65Critical Depth

%1.23  Critical Slope

ft/s4.04Velocity

ft0.25Velocity Head

ft0.82Specific Energy

1.739Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00 Downstream Depth

ft0.00 Length

0Number Of Steps

GVF Output Data

ft0.00 Upstream Depth

Profile Description

ft0.00 Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.57Normal Depth

ft0.65Critical Depth

%3.90 Channel Slope

%1.23  Critical Slope

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

3/27/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterLEN2206 GCW TDS Street Sections.fm8



La Madre East of Jensen (Existing) Section

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.90 Channel Slope

ft0.57Normal Depth

cfs17.0 Discharge

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

3/27/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterLEN2206 GCW TDS Street Sections.fm8



La Madre East of Jensen (Interim) Report

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.90 Channel Slope

cfs21.0 Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.580+00.00

0.500+04.00

0.000+07.00

0.500+10.00

0.580+14.00

0.900+30.00

0.580+46.00

0.500+50.00

0.000+53.00

0.500+56.00

0.580+60.00

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.022(0+14.00, 0.58)(0+00.00, 0.58)

0.016(0+46.00, 0.58)(0+14.00, 0.58)

0.022(0+60.00, 0.58)(0+46.00, 0.58)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.60 Normal Depth

0.022Roughness Coefficient

ft0.60 Elevation

0.00 to 0.90
ft

Elevation Range

ft²5.1Flow Area

ft29.80 Wetted Perimeter

ft0.17Hydraulic Radius

ft29.60 Top Width

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

3/27/2023

FlowMaster
[10.03.00.03]
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La Madre East of Jensen (Interim) Report

Results

ft0.60 Normal Depth

ft0.68 Critical Depth

%1.17Critical Slope

ft/s4.15Velocity

ft0.27Velocity Head

ft0.86Specific Energy

1.769Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00 Downstream Depth

ft0.00 Length

0Number Of Steps

GVF Output Data

ft0.00 Upstream Depth

Profile Description

ft0.00 Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.60 Normal Depth

ft0.68 Critical Depth

%3.90 Channel Slope

%1.17Critical Slope

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

3/27/2023

FlowMaster
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Bentley Systems, Inc.  Haestad Methods Solution
CenterLEN2206 GCW TDS Street Sections.fm8



La Madre East of Jensen (Interim) Section

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.90 Channel Slope

ft0.60 Normal Depth

cfs21.0 Discharge

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

3/27/2023

FlowMaster
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                                         Temporary Ditch Computations



Worksheet for TD1

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

0.037Roughness Coefficient

%4.50  Channel Slope

H:V3.000  Left Side Slope

H:V3.000  Right Side Slope

ft5.00  Bottom Width

cfs41.00  Discharge

Results

ft0.86Normal Depth

ft²6.6Flow Area

ft10.5Wetted Perimeter

ft0.63 Hydraulic Radius

ft10.19 Top Width

ft1.03  Critical Depth

%2.29 Critical Slope

ft/s6.24Velocity

ft0.61Velocity Head

ft1.47Specific Energy

1.370Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00  Downstream Depth

ft0.0  Length

0Number Of Steps

GVF Output Data

ft0.00  Upstream Depth

N/AProfile Description

ft0.00  Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.86Normal Depth

ft1.03  Critical Depth

%4.50  Channel Slope

%2.29 Critical Slope

Page 1 of 127 Siemon Company Drive Suite 200 W 
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Cross Section for TD1

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

0.037Roughness Coefficient

%4.50  Channel Slope

ft0.86Normal Depth

H:V3.000  Left Side Slope

H:V3.000  Right Side Slope

ft5.00  Bottom Width

cfs41.00  Discharge

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

3/13/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
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Project Name & Number: 

Date: 

By: 

Location: 

Known Information: Reference:

Rip Rap protection at

V = Velocity (fps) 6.24 WSPG Hydraulic / Flowmaster Calculations

Sg = Specific Gravity of Rock (typ=2.5) 2.5 Use Typical

s = Longitudinal Channel Slope (ft/ft) 0.045 Grading Plan

Solve For:

d50 = 0.67 ft - Average Rock Size

d50 = 8 in - Average Rock Size

Thickness = 16 in - Thickness of Rip Rap protection

Manning's 'n' = 0.037 - Roughness Coefficient

Equations:

Based upon a Stable Channel Lining

d50 = ((vel*S
0.17

)/(3*(Sg-1)))
2 Equation 734*

n = 0.0395(d50)
1/6 Equation 732*

Recommendations:

* Provide 8-in Riprap

* Equations taken from the Clark County Regional Flood Control District - Hydrologic Criteria and Drainage Design Manual

Section TD1

Rip Rap Sizing Computation
LEN2206 Grand Canyon & Washburn

3/24/2023

CRW

J:\LEN2206-000 Grand Canyon & Washburn\Drainage\Technical Study\Calcs\2_Hydraulics\LEN2206 GCW TDS Riprap Sizing Calcs



Worksheet for TD2

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

0.025Roughness Coefficient

%3.20  Channel Slope

H:V3.000  Left Side Slope

H:V3.000  Right Side Slope

ft7.00  Bottom Width

cfs15.00  Discharge

Results

ft0.37Normal Depth

ft²3.0  Flow Area

ft9.3  Wetted Perimeter

ft0.32Hydraulic Radius

ft9.22Top Width

ft0.49  Critical Depth

%1.25Critical Slope

ft/s4.99  Velocity

ft0.39  Velocity Head

ft0.76Specific Energy

1.542Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00  Downstream Depth

ft0.0  Length

0Number Of Steps

GVF Output Data

ft0.00  Upstream Depth

N/AProfile Description

ft0.00  Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.37Normal Depth

ft0.49  Critical Depth

%3.20  Channel Slope

%1.25Critical Slope

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

3/13/2023

FlowMaster
[10.03.00.03]
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CenterLEN2206 GCW TDS Easements.fm8



Cross Section for TD2

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

0.025Roughness Coefficient

%3.20  Channel Slope

ft0.37Normal Depth

H:V3.000  Left Side Slope

H:V3.000  Right Side Slope

ft7.00  Bottom Width

cfs15.00  Discharge

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

3/13/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
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Worksheet for TD3

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

0.025Roughness Coefficient

%2.40  Channel Slope

H:V3.000  Left Side Slope

H:V3.000  Right Side Slope

ft7.00  Bottom Width

cfs16.00  Discharge

Results

ft0.42Normal Depth

ft²3.4Flow Area

ft9.6Wetted Perimeter

ft0.36Hydraulic Radius

ft9.51Top Width

ft0.51Critical Depth

%1.23  Critical Slope

ft/s4.64Velocity

ft0.33  Velocity Head

ft0.75Specific Energy

1.358Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00  Downstream Depth

ft0.0  Length

0Number Of Steps

GVF Output Data

ft0.00  Upstream Depth

N/AProfile Description

ft0.00  Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.42Normal Depth

ft0.51Critical Depth

%2.40  Channel Slope

%1.23  Critical Slope

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

3/18/2023

FlowMaster
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Cross Section for TD3

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

0.025Roughness Coefficient

%2.40  Channel Slope

ft0.42Normal Depth

H:V3.000  Left Side Slope

H:V3.000  Right Side Slope

ft7.00  Bottom Width

cfs16.00  Discharge

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

3/18/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterLEN2206 GCW TDS Easements.fm8



Drainage Easement Computations



Worksheet for DE1 - Normal Depth @ 1.80%

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.80 Channel Slope

cfs66.00 Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

1.000+00.0

0.200+00.0

0.000+10.0

0.200+20.0

1.000+20.0

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.013(0+20.0, 1.00)(0+00.0, 1.00)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.50 Normal Depth

0.013Roughness Coefficient

ft0.50 Elevation

0.0 to 1.0 ftElevation Range

ft²8.1Flow Area

ft20.6Wetted Perimeter

ft0.39 Hydraulic Radius

ft20.00 Top Width

ft0.50 Normal Depth

ft0.80 Critical Depth

%0.30 Critical Slope

ft/s8.20 Velocity

ft1.04Velocity Head

ft1.55Specific Energy

2.278Froude Number

SupercriticalFlow Type

Page 1 of 227 Siemon Company Drive Suite 200 W 
Watertown, CT 06795 USA  +1-203-755-1666
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FlowMaster
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Worksheet for DE1 - Normal Depth @ 1.80%

GVF Input Data

ft0.00 Downstream Depth

ft0.0 Length

0Number Of Steps

GVF Output Data

ft0.00 Upstream Depth

N/AProfile Description

ft0.00 Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.50 Normal Depth

ft0.80 Critical Depth

%1.80 Channel Slope

%0.30 Critical Slope

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

3/24/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
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Worksheet for DE1 - Normal Depth @ 1.80%

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.80 Channel Slope

cfs66.00 Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

1.000+00.0

0.200+00.0

0.000+10.0

0.200+20.0

1.000+20.0

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.013(0+20.0, 1.00)(0+00.0, 1.00)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.50 Normal Depth

0.013Roughness Coefficient

ft0.50 Elevation

0.0 to 1.0 ftElevation Range

ft²8.1Flow Area

ft20.6Wetted Perimeter

ft0.39 Hydraulic Radius

ft20.00 Top Width

ft0.50 Normal Depth

ft0.80 Critical Depth

%0.30 Critical Slope

ft/s8.20 Velocity

ft1.04Velocity Head

ft1.55Specific Energy

2.278Froude Number

SupercriticalFlow Type

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

3/24/2023

FlowMaster
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Worksheet for DE1 - Normal Depth @ 1.80%

GVF Input Data

ft0.00 Downstream Depth

ft0.0 Length

0Number Of Steps

GVF Output Data

ft0.00 Upstream Depth

N/AProfile Description

ft0.00 Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.50 Normal Depth

ft0.80 Critical Depth

%1.80 Channel Slope

%0.30 Critical Slope

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

3/24/2023

FlowMaster
[10.03.00.03]
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DE1 - Weir Report

Project Description

Headwater
Elevation

Solve For

Input Data

cfs66.00  Discharge

ft0.00  Crest Elevation

ft0.50  Tailwater Elevation

PavedCrest Surface Type

ft0.50  Crest Breadth

ft20.0  Crest Length

Results

ft1.05Headwater Elevation

ft1.05
Headwater Height Above
Crest

ft0.50  Tailwater Height Above Crest

ft^(1/2)/s3.09 Weir Coefficient

1.000Submergence Factor

ft^(1/2)/s3.09 Adjusted Weir Coefficient

ft²20.9 Flow Area

ft/s3.16Velocity

ft22.1Wetted Perimeter

ft20.00  Top Width
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DE1 - Weir Section

Project Description

Headwater
Elevation

Solve For

Input Data

cfs66.00  Discharge

ft1.05Headwater Elevation

ft0.00  Crest Elevation

ft0.50  Tailwater Elevation

PavedCrest Surface Type

ft0.50  Crest Breadth

ft20.0  Crest Length

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

3/24/2023

FlowMaster
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DE2 - Normal Depth @ 0.50% Report

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%0.50  Channel Slope

cfs5.00  Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

1.000+00.0

0.100+00.0

0.000+05.0

0.100+10.0

1.000+10.0

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.013(0+10.0, 1.00)(0+00.0, 1.00)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.24Normal Depth

0.013Roughness Coefficient

ft0.24Elevation

0.0 to 1.0 ftElevation Range

ft²1.9 Flow Area

ft10.3 Wetted Perimeter

ft0.18 Hydraulic Radius

ft10.00  Top Width

ft0.24Normal Depth

ft0.25Critical Depth

%0.44Critical Slope

ft/s2.63 Velocity

ft0.11Velocity Head

ft0.35Specific Energy

1.063Froude Number

SupercriticalFlow Type

Page 1 of 227 Siemon Company Drive Suite 200 W 
Watertown, CT 06795 USA  +1-203-755-1666
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FlowMaster
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DE2 - Normal Depth @ 0.50% Report

GVF Input Data

ft0.00  Downstream Depth

ft0.0  Length

0Number Of Steps

GVF Output Data

ft0.00  Upstream Depth

N/AProfile Description

ft0.00  Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.24Normal Depth

ft0.25Critical Depth

%0.50  Channel Slope

%0.44Critical Slope

Page 2 of 227 Siemon Company Drive Suite 200 W 
Watertown, CT 06795 USA  +1-203-755-1666
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FlowMaster
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DE2 - Normal Depth @ 0.50% Section

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%0.50  Channel Slope

ft0.24Normal Depth

cfs5.00  Discharge

Page 1 of 127 Siemon Company Drive Suite 200 W 
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DE2 - Normal Depth @18.90% Report

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%18.90 Channel Slope

cfs5.00 Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

1.000+00.0

0.100+00.0

0.000+05.0

0.100+10.0

1.000+10.0

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.013(0+10.0, 1.00)(0+00.0, 1.00)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.11Normal Depth

0.013Roughness Coefficient

ft0.11Elevation

0.0 to 1.0 ftElevation Range

ft²0.6Flow Area

ft10.0 Wetted Perimeter

ft0.06Hydraulic Radius

ft10.00 Top Width

ft0.11Normal Depth

ft0.25Critical Depth

%0.44Critical Slope

ft/s7.89  Velocity

ft0.97Velocity Head

ft1.08  Specific Energy

5.527Froude Number

SupercriticalFlow Type
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DE2 - Normal Depth @18.90% Report

GVF Input Data

ft0.00 Downstream Depth

ft0.0 Length

0Number Of Steps

GVF Output Data

ft0.00 Upstream Depth

N/AProfile Description

ft0.00 Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.11Normal Depth

ft0.25Critical Depth

%18.90 Channel Slope

%0.44Critical Slope

Page 2 of 227 Siemon Company Drive Suite 200 W 
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FlowMaster
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DE2 - Normal Depth @18.90% Sections

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%18.90 Channel Slope

ft0.11Normal Depth

cfs5.00 Discharge
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FlowMaster
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DE2 - Weir Report

Project Description

Headwater
Elevation

Solve For

Input Data

cfs5.00  Discharge

ft0.00  Crest Elevation

ft0.11Tailwater Elevation

PavedCrest Surface Type

ft0.50  Crest Breadth

ft10.0  Crest Length

Results

ft0.30  Headwater Elevation

ft0.30  
Headwater Height Above
Crest

ft0.11Tailwater Height Above Crest

ft^(1/2)/s3.09 Weir Coefficient

1.000Submergence Factor

ft^(1/2)/s3.09 Adjusted Weir Coefficient

ft²3.0  Flow Area

ft/s1.68 Velocity

ft10.6Wetted Perimeter

ft10.00  Top Width
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DE2 - Weir Section

Project Description

Headwater
Elevation

Solve For

Input Data

cfs5.00  Discharge

ft0.30  Headwater Elevation

ft0.00  Crest Elevation

ft0.11Tailwater Elevation

PavedCrest Surface Type

ft0.50  Crest Breadth

ft10.0  Crest Length
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DE3 - Normal Depth @ 1.00% Report

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.00  Channel Slope

cfs4.00  Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.500+00.0

0.000+09.5

0.500+09.5

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.013(0+09.5, 0.50)(0+00.0, 0.50)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.35Normal Depth

0.013Roughness Coefficient

ft0.35Elevation

0.0 to 0.5 ftElevation Range

ft²1.2Flow Area

ft7.0  Wetted Perimeter

ft0.17Hydraulic Radius

ft6.64Top Width

ft0.35Normal Depth

ft0.41Critical Depth

%0.45Critical Slope

ft/s3.45Velocity

ft0.18 Velocity Head

ft0.53 Specific Energy

1.455Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00  Downstream Depth
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DE3 - Normal Depth @ 1.00% Report

GVF Input Data

ft0.0  Length

0Number Of Steps

GVF Output Data

ft0.00  Upstream Depth

N/AProfile Description

ft0.00  Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.35Normal Depth

ft0.41Critical Depth

%1.00  Channel Slope

%0.45Critical Slope
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FlowMaster
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DE3 - Normal Depth @ 1.00% Section

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.00  Channel Slope

ft0.35Normal Depth

cfs4.00  Discharge
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DE4 - Normal Depth @ 0.50% Report

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%0.50  Channel Slope

cfs4.00  Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.500+00.0

0.000+09.5

0.500+09.5

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.013(0+09.5, 0.50)(0+00.0, 0.50)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.40  Normal Depth

0.013Roughness Coefficient

ft0.40  Elevation

0.0 to 0.5 ftElevation Range

ft²1.5Flow Area

ft8.0  Wetted Perimeter

ft0.19  Hydraulic Radius

ft7.56Top Width

ft0.40  Normal Depth

ft0.41Critical Depth

%0.45Critical Slope

ft/s2.66Velocity

ft0.11Velocity Head

ft0.51Specific Energy

1.052Froude Number

SupercriticalFlow Type

GVF Input Data

ft0.00  Downstream Depth
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DE4 - Normal Depth @ 0.50% Report

GVF Input Data

ft0.0  Length

0Number Of Steps

GVF Output Data

ft0.00  Upstream Depth

N/AProfile Description

ft0.00  Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.40  Normal Depth

ft0.41Critical Depth

%0.50  Channel Slope

%0.45Critical Slope
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DE4 - Normal Depth @ 0.50% Section

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%0.50  Channel Slope

ft0.40  Normal Depth

cfs4.00  Discharge
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DE5 - Normal Depth @ 1.58% Report

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.58 Channel Slope

cfs8.00  Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

1.000+00.0

0.100+00.0

0.000+05.0

0.100+10.0

1.000+10.0

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.013(0+10.0, 1.00)(0+00.0, 1.00)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.23 Normal Depth

0.013Roughness Coefficient

ft0.23 Elevation

0.0 to 1.0 ftElevation Range

ft²1.8 Flow Area

ft10.3 Wetted Perimeter

ft0.17Hydraulic Radius

ft10.00  Top Width

ft0.23 Normal Depth

ft0.32Critical Depth

%0.40  Critical Slope

ft/s4.48 Velocity

ft0.31Velocity Head

ft0.54Specific Energy

1.871Froude Number

SupercriticalFlow Type
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DE5 - Normal Depth @ 1.58% Report

GVF Input Data

ft0.00  Downstream Depth

ft0.0  Length

0Number Of Steps

GVF Output Data

ft0.00  Upstream Depth

N/AProfile Description

ft0.00  Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.23 Normal Depth

ft0.32Critical Depth

%1.58 Channel Slope

%0.40  Critical Slope
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DE5 - Normal Depth @ 1.58% Section

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%1.58 Channel Slope

ft0.23 Normal Depth

cfs8.00  Discharge
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DE5 - Weir Report

Project Description

Headwater
Elevation

Solve For

Input Data

cfs8.00  Discharge

ft0.00  Crest Elevation

ft0.23 Tailwater Elevation

PavedCrest Surface Type

ft0.50  Crest Breadth

ft10.0  Crest Length

Results

ft0.41Headwater Elevation

ft0.41
Headwater Height Above
Crest

ft0.23 Tailwater Height Above Crest

ft^(1/2)/s3.09 Weir Coefficient

1.000Submergence Factor

ft^(1/2)/s3.09 Adjusted Weir Coefficient

ft²4.1Flow Area

ft/s1.97Velocity

ft10.8  Wetted Perimeter

ft10.00  Top Width

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

3/24/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterLEN2206 GCW TDS Easements.fm8



DE5 - Weir Section

Project Description

Headwater
Elevation

Solve For

Input Data

cfs8.00  Discharge

ft0.41Headwater Elevation

ft0.00  Crest Elevation

ft0.23 Tailwater Elevation

PavedCrest Surface Type

ft0.50  Crest Breadth

ft10.0  Crest Length
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DE6 - Normal Depth @ 0.50% Report

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%0.50  Channel Slope

cfs10.00  Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

1.000+00.0

0.000+00.0

0.000+10.0

1.000+10.0

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.013(0+10.0, 1.00)(0+00.0, 1.00)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.29 Normal Depth

0.013Roughness Coefficient

ft0.29 Elevation

0.0 to 1.0 ftElevation Range

ft²2.9 Flow Area

ft10.6Wetted Perimeter

ft0.28 Hydraulic Radius

ft10.00  Top Width

ft0.29 Normal Depth

ft0.31Critical Depth

%0.39 Critical Slope

ft/s3.43 Velocity

ft0.18 Velocity Head

ft0.47Specific Energy

1.118Froude Number

SupercriticalFlow Type

GVF Input Data
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DE6 - Normal Depth @ 0.50% Report

GVF Input Data

ft0.00  Downstream Depth

ft0.0  Length

0Number Of Steps

GVF Output Data

ft0.00  Upstream Depth

N/AProfile Description

ft0.00  Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.29 Normal Depth

ft0.31Critical Depth

%0.50  Channel Slope

%0.39 Critical Slope
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DE6 - Normal Depth @ 0.50% Section

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%0.50  Channel Slope

ft0.29 Normal Depth

cfs10.00  Discharge
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DE6 - Weir Report

Project Description

Headwater
Elevation

Solve For

Input Data

cfs10.00  Discharge

ft0.00  Crest Elevation

ft0.29 Tailwater Elevation

PavedCrest Surface Type

ft0.50  Crest Breadth

ft10.0  Crest Length

Results

ft0.47Headwater Elevation

ft0.47
Headwater Height Above
Crest

ft0.29 Tailwater Height Above Crest

ft^(1/2)/s3.09 Weir Coefficient

1.000Submergence Factor

ft^(1/2)/s3.09 Adjusted Weir Coefficient

ft²4.7Flow Area

ft/s2.12Velocity

ft10.9 Wetted Perimeter

ft10.00  Top Width
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DE6 - Weir Section

Project Description

Headwater
Elevation

Solve For

Input Data

cfs10.00  Discharge

ft0.47Headwater Elevation

ft0.00  Crest Elevation

ft0.29 Tailwater Elevation

PavedCrest Surface Type

ft0.50  Crest Breadth

ft10.0  Crest Length
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DE7 - Normal Depth @ 0.50% Report

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%0.50  Channel Slope

cfs5.00  Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

1.000+00.0

0.100+00.0

0.000+05.0

0.100+10.0

1.000+10.0

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.013(0+10.0, 1.00)(0+00.0, 1.00)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.24Normal Depth

0.013Roughness Coefficient

ft0.24Elevation

0.0 to 1.0 ftElevation Range

ft²1.9 Flow Area

ft10.3 Wetted Perimeter

ft0.18 Hydraulic Radius

ft10.00  Top Width

ft0.24Normal Depth

ft0.25Critical Depth

%0.44Critical Slope

ft/s2.63 Velocity

ft0.11Velocity Head

ft0.35Specific Energy

1.063Froude Number

SupercriticalFlow Type
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DE7 - Normal Depth @ 0.50% Report

GVF Input Data

ft0.00  Downstream Depth

ft0.0  Length

0Number Of Steps

GVF Output Data

ft0.00  Upstream Depth

N/AProfile Description

ft0.00  Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.24Normal Depth

ft0.25Critical Depth

%0.50  Channel Slope

%0.44Critical Slope
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DE7 - Normal Depth @ 0.50% Section

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%0.50  Channel Slope

ft0.24Normal Depth

cfs5.00  Discharge
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DE7 - Normal Depth @ 3.58% Report

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.58 Channel Slope

cfs5.00  Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

1.000+00.0

0.100+00.0

0.000+05.0

0.100+10.0

1.000+10.0

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.013(0+10.0, 1.00)(0+00.0, 1.00)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.16Normal Depth

0.013Roughness Coefficient

ft0.16Elevation

0.0 to 1.0 ftElevation Range

ft²1.1Flow Area

ft10.1Wetted Perimeter

ft0.10  Hydraulic Radius

ft10.00  Top Width

ft0.16Normal Depth

ft0.25Critical Depth

%0.44Critical Slope

ft/s4.76Velocity

ft0.35Velocity Head

ft0.51Specific Energy

2.590Froude Number

SupercriticalFlow Type
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DE7 - Normal Depth @ 3.58% Report

GVF Input Data

ft0.00  Downstream Depth

ft0.0  Length

0Number Of Steps

GVF Output Data

ft0.00  Upstream Depth

N/AProfile Description

ft0.00  Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.16Normal Depth

ft0.25Critical Depth

%3.58 Channel Slope

%0.44Critical Slope
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DE7 - Normal Depth @ 3.58% Section

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.58 Channel Slope

ft0.16Normal Depth

cfs5.00  Discharge
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DE7 - Weir Report

Project Description

Headwater
Elevation

Solve For

Input Data

cfs5.00  Discharge

ft0.00  Crest Elevation

ft0.16Tailwater Elevation

PavedCrest Surface Type

ft0.50  Crest Breadth

ft10.0  Crest Length

Results

ft0.30  Headwater Elevation

ft0.30  
Headwater Height Above
Crest

ft0.16Tailwater Height Above Crest

ft^(1/2)/s3.09 Weir Coefficient

1.000Submergence Factor

ft^(1/2)/s3.09 Adjusted Weir Coefficient

ft²3.0  Flow Area

ft/s1.68 Velocity

ft10.6Wetted Perimeter

ft10.00  Top Width
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DE7 - Weir Section

Project Description

Headwater
Elevation

Solve For

Input Data

cfs5.00  Discharge

ft0.30  Headwater Elevation

ft0.00  Crest Elevation

ft0.16Tailwater Elevation

PavedCrest Surface Type

ft0.50  Crest Breadth

ft10.0  Crest Length
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DE8 - Normal Depth @ 2.50% Report

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%2.50 Channel Slope

cfs41.00 Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

1.000+00.0

0.000+00.0

0.000+05.0

0.000+19.5

1.000+19.5

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.013(0+19.5, 1.00)(0+00.0, 1.00)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.28 Normal Depth

0.013Roughness Coefficient

ft0.28 Elevation

0.0 to 1.0 ftElevation Range

ft²5.4Flow Area

ft20.1Wetted Perimeter

ft0.27Hydraulic Radius

ft19.50 Top Width

ft0.28 Normal Depth

ft0.52Critical Depth

%0.33 Critical Slope

ft/s7.56Velocity

ft0.89 Velocity Head

ft1.17Specific Energy

2.528Froude Number

SupercriticalFlow Type
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DE8 - Normal Depth @ 2.50% Report

GVF Input Data

ft0.00 Downstream Depth

ft0.0 Length

0Number Of Steps

GVF Output Data

ft0.00 Upstream Depth

N/AProfile Description

ft0.00 Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.28 Normal Depth

ft0.52Critical Depth

%2.50 Channel Slope

%0.33 Critical Slope
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DE8 - Normal Depth @ 2.50% Section

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%2.50 Channel Slope

ft0.28 Normal Depth

cfs41.00 Discharge
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DE8 - Normal Depth @ 3.40% Report

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.40 Channel Slope

cfs41.00 Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

1.000+00.0

0.000+00.0

0.000+05.0

0.000+19.0

1.000+19.0

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.013(0+19.0, 1.00)(0+00.0, 1.00)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.26Normal Depth

0.013Roughness Coefficient

ft0.26Elevation

0.0 to 1.0 ftElevation Range

ft²4.9  Flow Area

ft19.5Wetted Perimeter

ft0.25Hydraulic Radius

ft19.00 Top Width

ft0.26Normal Depth

ft0.53  Critical Depth

%0.33  Critical Slope

ft/s8.39  Velocity

ft1.09 Velocity Head

ft1.35Specific Energy

2.914Froude Number

SupercriticalFlow Type

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

3/24/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterLEN2206 GCW TDS Easements.fm8



DE8 - Normal Depth @ 3.40% Report

GVF Input Data

ft0.00 Downstream Depth

ft0.0 Length

0Number Of Steps

GVF Output Data

ft0.00 Upstream Depth

N/AProfile Description

ft0.00 Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.26Normal Depth

ft0.53  Critical Depth

%3.40 Channel Slope

%0.33 Critical Slope

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

3/24/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterLEN2206 GCW TDS Easements.fm8



DE8 - Normal Depth @ 3.40% Section

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.40 Channel Slope

ft0.26Normal Depth

cfs41.00 Discharge

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

3/24/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterLEN2206 GCW TDS Easements.fm8



DE8 - Normal Depth @ 3.70% Report

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.70 Channel Slope

cfs41.00 Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

1.000+00.0

0.000+00.0

0.000+05.0

0.000+11.0

1.000+11.0

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.013(0+11.0, 1.00)(0+00.0, 1.00)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.35Normal Depth

0.013Roughness Coefficient

ft0.35Elevation

0.0 to 1.0 ftElevation Range

ft²3.9 Flow Area

ft11.7Wetted Perimeter

ft0.33  Hydraulic Radius

ft11.00 Top Width

ft0.35Normal Depth

ft0.76Critical Depth

%0.32Critical Slope

ft/s10.55Velocity

ft1.73  Velocity Head

ft2.08 Specific Energy

3.128Froude Number

SupercriticalFlow Type

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

3/24/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterLEN2206 GCW TDS Easements.fm8



DE8 - Normal Depth @ 3.70% Report

GVF Input Data

ft0.00 Downstream Depth

ft0.0 Length

0Number Of Steps

GVF Output Data

ft0.00 Upstream Depth

N/AProfile Description

ft0.00 Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.35Normal Depth

ft0.76Critical Depth

%3.70 Channel Slope

%0.32Critical Slope

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

3/24/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterLEN2206 GCW TDS Easements.fm8



DE8 - Normal Depth @ 3.70% Section

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%3.70 Channel Slope

ft0.35Normal Depth

cfs41.00 Discharge

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

3/24/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterLEN2206 GCW TDS Easements.fm8



DE8 - Weir Report

Project Description

Headwater
Elevation

Solve For

Input Data

cfs41.00  Discharge

ft0.00  Crest Elevation

ft1.17Tailwater Elevation

PavedCrest Surface Type

ft0.50  Crest Breadth

ft19.5Crest Length

Results

ft1.21Headwater Elevation

ft1.21
Headwater Height Above
Crest

ft1.17Tailwater Height Above Crest

ft^(1/2)/s3.09  Weir Coefficient

0.512Submergence Factor

ft^(1/2)/s1.58 Adjusted Weir Coefficient

ft²23.6Flow Area

ft/s1.74Velocity

ft21.9  Wetted Perimeter

ft19.50  Top Width

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

3/24/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterLEN2206 GCW TDS Easements.fm8



DE8 - Weir Section

Project Description

Headwater
Elevation

Solve For

Input Data

cfs41.00  Discharge

ft1.21Headwater Elevation

ft0.00  Crest Elevation

ft1.17Tailwater Elevation

PavedCrest Surface Type

ft0.50  Crest Breadth

ft19.5Crest Length

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

3/24/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterLEN2206 GCW TDS Easements.fm8



DE9 - Normal Depth @ 2.40% Report

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%2.40 Channel Slope

cfs16.00 Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

1.000+00.0

0.000+00.0

0.000+09.0

1.000+09.0

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.013(0+09.0, 1.00)(0+00.0, 1.00)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

ft0.26Normal Depth

0.013Roughness Coefficient

ft0.26Elevation

0.0 to 1.0 ftElevation Range

ft²2.3 Flow Area

ft9.5Wetted Perimeter

ft0.24Hydraulic Radius

ft9.00 Top Width

ft0.26Normal Depth

ft0.46Critical Depth

%0.36Critical Slope

ft/s6.91Velocity

ft0.74Velocity Head

ft1.00 Specific Energy

2.401Froude Number

SupercriticalFlow Type

GVF Input Data

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

3/24/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterLEN2206 GCW TDS Easements.fm8



DE9 - Normal Depth @ 2.40% Report

GVF Input Data

ft0.00 Downstream Depth

ft0.0 Length

0Number Of Steps

GVF Output Data

ft0.00 Upstream Depth

N/AProfile Description

ft0.00 Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft0.26Normal Depth

ft0.46Critical Depth

%2.40 Channel Slope

%0.36Critical Slope

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

3/24/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterLEN2206 GCW TDS Easements.fm8



DE9 - Normal Depth @ 2.40% Section

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%2.40 Channel Slope

ft0.26Normal Depth

cfs16.00 Discharge

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

3/24/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterLEN2206 GCW TDS Easements.fm8



DE9 - Weir Report

Project Description

Headwater
Elevation

Solve For

Input Data

cfs16.00  Discharge

ft0.00  Crest Elevation

ft0.26Tailwater Elevation

PavedCrest Surface Type

ft0.50  Crest Breadth

ft9.0  Crest Length

Results

ft0.69  Headwater Elevation

ft0.69  
Headwater Height Above
Crest

ft0.26Tailwater Height Above Crest

ft^(1/2)/s3.09  Weir Coefficient

1.000Submergence Factor

ft^(1/2)/s3.09  Adjusted Weir Coefficient

ft²6.2Flow Area

ft/s2.57Velocity

ft10.4Wetted Perimeter

ft9.00  Top Width

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

3/24/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterLEN2206 GCW TDS Easements.fm8



DE9 - Weir Section

Project Description

Headwater
Elevation

Solve For

Input Data

cfs16.00  Discharge

ft0.69 Headwater Elevation

ft0.00  Crest Elevation

ft0.26Tailwater Elevation

PavedCrest Surface Type

ft0.50  Crest Breadth

ft9.0  Crest Length

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

3/24/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
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                                                      APPENDIX D
Storm Drain Analyses



Inlet Sizing Computations



Grate Inlet Sizing Computation
Project Name & Number: 

Date:

By:

Notes:

Facility ID: Future SDDI#1a

Drainage Condition: Proposed

Source of Flow: Q100= 1/4 * CP2.1

Inlet Type: NDOT Type 2

Inlet Size: 5'x6'

Known Information:

Q = Flow (cfs) 21.0

W = Width of Grate (ft) 5.00

L = Length of Grate (ft) 6.00

D = Diameter of Circle (in)

Cf = Clogging Factor (%) 50

Weir Conditions:

HW = (Q/(Cw*Pc))
2/3

Cw = Weir Coefficient 3.00

P = Perimeter of grate (ft) 22.0

Pc = Perimeter (w/clogging) (ft) 11.0

HW = Headwater depth (ft) 0.74

Orifice Conditions:

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

Co = Orifice Coefficient 0.65

Ag = Grate Area (ft
2
) 30.00

Gf = Grate Opening Factor 0.60

Ac = Grate Open Area (w/ clogging) (ft
2
) 9.00

g =  Gravity (fps) 32.20

HW = Headwater depth (ft) 0.20

Output:

Headwater Depth = 0.74 ft with   grate

2,330.42

2,331.16Headwater Elevation

Target Headwater Elevation = 2331.71

Grand Canyon & Washburn, LEN2206

March 2023

KC

Worst Case Scenario Occurs Under Weir Conditions

Average Grate Elevation

J:\LEN2206-000 Grand Canyon & Washburn\Drainage\Technical Study\Calcs\2_Hydraulics\LEN2206 GCW TDS Drop Inlet Sizing



Grate Inlet Sizing Computation
Project Name & Number: 

Date:

By:

Notes:

Facility ID: Future SDDI#1b

Drainage Condition: Proposed

Source of Flow: Q100= 1/4 * CP2.1

Inlet Type: NDOT Type 2

Inlet Size: 5'x6'

Known Information:

Q = Flow (cfs) 21.0

W = Width of Grate (ft) 5.00

L = Length of Grate (ft) 6.00

D = Diameter of Circle (in)

Cf = Clogging Factor (%) 50

Weir Conditions:

HW = (Q/(Cw*Pc))
2/3

Cw = Weir Coefficient 3.00

P = Perimeter of grate (ft) 22.0

Pc = Perimeter (w/clogging) (ft) 11.0

HW = Headwater depth (ft) 0.74

Orifice Conditions:

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

Co = Orifice Coefficient 0.65

Ag = Grate Area (ft
2
) 30.00

Gf = Grate Opening Factor 0.60

Ac = Grate Open Area (w/ clogging) (ft
2
) 9.00

g =  Gravity (fps) 32.20

HW = Headwater depth (ft) 0.20

Output:

Headwater Depth = 0.74 ft with   grate

2,330.42

2,331.16Headwater Elevation

Target Headwater Elevation = 2331.71

Grand Canyon & Washburn, LEN2206

March 2023

KC

Worst Case Scenario Occurs Under Weir Conditions

Average Grate Elevation

J:\LEN2206-000 Grand Canyon & Washburn\Drainage\Technical Study\Calcs\2_Hydraulics\LEN2206 GCW TDS Drop Inlet Sizing



Grate Inlet Sizing Computation
Project Name & Number: 

Date:

By:

Notes:

Facility ID: Future SDDI#2

Drainage Condition: Proposed

Source of Flow: Q100= BAS2E + SBAS7P(I)

Inlet Type: NDOT Type 2

Inlet Size: 5'x6'

Known Information:

Q = Flow (cfs) 33.0

W = Width of Grate (ft) 5.00

L = Length of Grate (ft) 6.00

D = Diameter of Circle (in)

Cf = Clogging Factor (%) 50

Weir Conditions:

HW = (Q/(Cw*Pc))
2/3

Cw = Weir Coefficient 3.00

P = Perimeter of grate (ft) 22.0

Pc = Perimeter (w/clogging) (ft) 11.0

HW = Headwater depth (ft) 1.00

Orifice Conditions:

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

Co = Orifice Coefficient 0.65

Ag = Grate Area (ft
2
) 30.00

Gf = Grate Opening Factor 0.60

Ac = Grate Open Area (w/ clogging) (ft
2
) 9.00

g =  Gravity (fps) 32.20

HW = Headwater depth (ft) 0.49

Output:

Headwater Depth = 1.00 ft with   grate

2,330.42

2,331.42Headwater Elevation

Target Headwater Elevation = 2331.71

Grand Canyon & Washburn, LEN2206

March 2023

KC

Worst Case Scenario Occurs Under Weir Conditions

Average Grate Elevation

J:\LEN2206-000 Grand Canyon & Washburn\Drainage\Technical Study\Calcs\2_Hydraulics\LEN2206 GCW TDS Drop Inlet Sizing



Grate Inlet Sizing Computation
Project Name & Number: 

Date:

By:

Notes:

Facility ID: Future SDDI#3

Drainage Condition: Proposed

Source of Flow: Q100= SBAS7P(J) +  SDDI#2 Bypass

Inlet Type: NDOT Type 2

Inlet Size: 5'x6'

Known Information:

Q = Flow (cfs) 29.0

W = Width of Grate (ft) 5.00

L = Length of Grate (ft) 6.00

D = Diameter of Circle (in)

Cf = Clogging Factor (%) 50

Weir Conditions:

HW = (Q/(Cw*Pc))
2/3

Cw = Weir Coefficient 3.00

P = Perimeter of grate (ft) 22.0

Pc = Perimeter (w/clogging) (ft) 11.0

HW = Headwater depth (ft) 0.92

Orifice Conditions:

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

Co = Orifice Coefficient 0.65

Ag = Grate Area (ft
2
) 30.00

Gf = Grate Opening Factor 0.60

Ac = Grate Open Area (w/ clogging) (ft
2
) 9.00

g =  Gravity (fps) 32.20

HW = Headwater depth (ft) 0.38

Output:

Headwater Depth = 0.92 ft with   grate

2,330.42

2,331.34Headwater Elevation

Target Headwater Elevation = 2331.71

Grand Canyon & Washburn, LEN2206

March 2023

KC

Worst Case Scenario Occurs Under Weir Conditions

Average Grate Elevation

J:\LEN2206-000 Grand Canyon & Washburn\Drainage\Technical Study\Calcs\2_Hydraulics\LEN2206 GCW TDS Drop Inlet Sizing



Grate Inlet Sizing Computation
Project Name & Number: 

Date:

By:

Notes:

Facility ID: Future SDDI#4

Drainage Condition: Proposed

Source of Flow: Q100= SBAS7P(K)

Inlet Type: NDOT Type 2

Inlet Size: 2.5'x2'

Known Information:

Q = Flow (cfs) 4.0

W = Width of Grate (ft) 2.50

L = Length of Grate (ft) 2.00

D = Diameter of Circle (in)

Cf = Clogging Factor (%) 50

Weir Conditions:

HW = (Q/(Cw*Pc))
2/3

Cw = Weir Coefficient 3.00

P = Perimeter of grate (ft) 9.0

Pc = Perimeter (w/clogging) (ft) 4.5

HW = Headwater depth (ft) 0.44

Orifice Conditions:

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

Co = Orifice Coefficient 0.65

Ag = Grate Area (ft
2
) 5.00

Gf = Grate Opening Factor 0.60

Ac = Grate Open Area (w/ clogging) (ft
2
) 1.50

g =  Gravity (fps) 32.20

HW = Headwater depth (ft) 0.26

Output:

Headwater Depth = 0.44 ft with   grate

2,330.38

2,330.82Headwater Elevation

Target Headwater Elevation = 2331.71

Grand Canyon & Washburn, LEN2206

March 2023

KC

Worst Case Scenario Occurs Under Weir Conditions

Average Grate Elevation

J:\LEN2206-000 Grand Canyon & Washburn\Drainage\Technical Study\Calcs\2_Hydraulics\LEN2206 GCW TDS Drop Inlet Sizing



Grate Inlet Sizing Computation
Project Name & Number: 

Date:

By:

Notes:

Facility ID: Future SDDI#5 & SDDI#6

Drainage Condition: Proposed

Source of Flow: Q100= 1/2 * CP4.1

Inlet Type: NDOT Type 2

Inlet Size: 5'x6'

Known Information:

Q = Flow (cfs) 15.0

W = Width of Grate (ft) 5.00

L = Length of Grate (ft) 6.00

D = Diameter of Circle (in)

Cf = Clogging Factor (%) 50

Weir Conditions:

HW = (Q/(Cw*Pc))
2/3

Cw = Weir Coefficient 3.00

P = Perimeter of grate (ft) 22.0

Pc = Perimeter (w/clogging) (ft) 11.0

HW = Headwater depth (ft) 0.59

Orifice Conditions:

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

Co = Orifice Coefficient 0.65

Ag = Grate Area (ft
2
) 30.00

Gf = Grate Opening Factor 0.60

Ac = Grate Open Area (w/ clogging) (ft
2
) 9.00

g =  Gravity (fps) 32.20

HW = Headwater depth (ft) 0.10

Output:

Headwater Depth = 0.59 ft with   grate

2,330.42

2,331.01Headwater Elevation

Target Headwater Elevation = 2331.71

Grand Canyon & Washburn, LEN2206

March 2023

KC

Worst Case Scenario Occurs Under Weir Conditions

Average Grate Elevation

J:\LEN2206-000 Grand Canyon & Washburn\Drainage\Technical Study\Calcs\2_Hydraulics\LEN2206 GCW TDS Drop Inlet Sizing



Grate Inlet Sizing Computation
Project Name & Number: 

Date:

By:

Notes:

Facility ID: Future SDDI#7

Drainage Condition: Proposed

Source of Flow: Q100= Basin BAS11I

Inlet Type: NDOT Type 2

Inlet Size: 3'x2'

Known Information:

Q = Flow (cfs) 5.0

W = Width of Grate (ft) 3.00

L = Length of Grate (ft) 2.00

D = Diameter of Circle (in)

Cf = Clogging Factor (%) 50

Weir Conditions:

HW = (Q/(Cw*Pc))
2/3

Cw = Weir Coefficient 3.00

P = Perimeter of grate (ft) 10.0

Pc = Perimeter (w/clogging) (ft) 5.0

HW = Headwater depth (ft) 0.48

Orifice Conditions:

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

Co = Orifice Coefficient 0.65

Ag = Grate Area (ft
2
) 6.00

Gf = Grate Opening Factor 0.60

Ac = Grate Open Area (w/ clogging) (ft
2
) 1.80

g =  Gravity (fps) 32.20

HW = Headwater depth (ft) 0.28

Output:

Headwater Depth = 0.48 ft with   grate

2,330.38

2,330.86Headwater Elevation

Target Headwater Elevation = 2331.71

Grand Canyon & Washburn, LEN2206

March 2023

KC

Worst Case Scenario Occurs Under Weir Conditions

Average Grate Elevation

J:\LEN2206-000 Grand Canyon & Washburn\Drainage\Technical Study\Calcs\2_Hydraulics\LEN2206 GCW TDS Drop Inlet Sizing



Grate Inlet Sizing Computation
Project Name & Number: 

Date:

By:

Notes:

Facility ID: Future SDDI#8

Drainage Condition: Proposed

Source of Flow: Q100= 1/2 * CP5.1

Inlet Type: NDOT Type 2

Inlet Size: 5'x6'

Known Information:

Q = Flow (cfs) 13.0

W = Width of Grate (ft) 5.00

L = Length of Grate (ft) 6.00

D = Diameter of Circle (in)

Cf = Clogging Factor (%) 50

Weir Conditions:

HW = (Q/(Cw*Pc))
2/3

Cw = Weir Coefficient 3.00

P = Perimeter of grate (ft) 22.0

Pc = Perimeter (w/clogging) (ft) 11.0

HW = Headwater depth (ft) 0.54

Orifice Conditions:

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

Co = Orifice Coefficient 0.65

Ag = Grate Area (ft
2
) 30.00

Gf = Grate Opening Factor 0.60

Ac = Grate Open Area (w/ clogging) (ft
2
) 9.00

g =  Gravity (fps) 32.20

HW = Headwater depth (ft) 0.08

Output:

Headwater Depth = 0.54 ft with   grate

2,330.42

2,330.96Headwater Elevation

Target Headwater Elevation = 2331.71

Grand Canyon & Washburn, LEN2206

March 2023

KC

Worst Case Scenario Occurs Under Weir Conditions

Average Grate Elevation

J:\LEN2206-000 Grand Canyon & Washburn\Drainage\Technical Study\Calcs\2_Hydraulics\LEN2206 GCW TDS Drop Inlet Sizing



Inlet Control Nomographs 



3.0

1.13

36

3.4

-----------------

HW/D 

D 

HW 

FACILITY F1: Q=42 CFS



3.5

1.16

42

4.1

-----------------

HW/D 

D 

HW 

FACILITY F2: Q=62 CFS



2.5

1.27

30

3.2

-----------------

HW/D 

D 

HW 

FACILITY F3: Q=30 CFS



2.5

0.94

30

2.4

-----------------

HW/D 

D 

HW 

FACILITY FDI1a: Q=21 CFS



2.5

1.32

30

3.3

-----------------

FACILITY FDI2: Q=33 CFS

HW/D 

D 

HW 



1.5

.74

18

1.1

-----------------

HW/D 

D 

HW 

FACILITY FDI4: Q=4 CFS



2.0

1.13

24

2.3

-----------------

HW/D 

D 

HW 

FACILITY FDI5: Q=15 CFS



1.5

0.85

18

1.3

-----------------

HW/D 

D 

HW 

FACILITY FDI7: Q=5 CFS



2.0

1.0

24

2.0

-----------------

HW/D 

D 

HW 

FACILITY FDI8: Q=13 CFS



Lateral Sizing Computations 



Worksheet for F1 Lateral

Project Description

Manning
Formula

Friction Method

Full Flow
Diameter

Solve For

Input Data

0.013Roughness Coefficient

%1.00Channel Slope

ft2.52Normal Depth

in30.3 Diameter

cfs42.0Discharge

Results

in30.3 Diameter

ft2.52Normal Depth

ft²5.0  Flow Area

ft7.92Wetted Perimeter

ft0.63 Hydraulic Radius

ft0.00Top Width

ft2.17Critical Depth

%100.00  Percent Full

%0.92Critical Slope

ft/s8.41Velocity

ft1.10Velocity Head

ft3.62Specific Energy

(N/A)Froude Number

cfs45.2Maximum Discharge

cfs42.0Discharge Full

%1.00Slope Full

UndefinedFlow Type

GVF Input Data

ft0.00Downstream Depth

ft0.00Length

0Number Of Steps

GVF Output Data

ft0.00Upstream Depth

N/AProfile Description

ft0.00Profile Headloss

%0.00Average End Depth Over Rise

%100.00  Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft2.52Normal Depth

ft2.17Critical Depth

%1.00Channel Slope

%0.92Critical Slope
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Cross Section for F1 Lateral

Project Description

Manning
Formula

Friction Method

Full Flow
Diameter

Solve For

Input Data

0.013Roughness Coefficient

%1.00Channel Slope

ft2.52Normal Depth

in30.3 Diameter

cfs42.0Discharge
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Worksheet for F2 Lateral

Project Description

Manning
Formula

Friction Method

Full Flow
Diameter

Solve For

Input Data

0.013Roughness Coefficient

%1.00Channel Slope

ft2.92Normal Depth

in35.0Diameter

cfs62.0Discharge

Results

in35.0Diameter

ft2.92Normal Depth

ft²6.7Flow Area

ft9.17Wetted Perimeter

ft0.73 Hydraulic Radius

ft0.00Top Width

ft2.54Critical Depth

%100.00  Percent Full

%0.91Critical Slope

ft/s9.26Velocity

ft1.33 Velocity Head

ft4.25Specific Energy

(N/A)Froude Number

cfs66.7Maximum Discharge

cfs62.0Discharge Full

%1.00Slope Full

UndefinedFlow Type

GVF Input Data

ft0.00Downstream Depth

ft0.00Length

0Number Of Steps

GVF Output Data

ft0.00Upstream Depth

N/AProfile Description

ft0.00Profile Headloss

%0.00Average End Depth Over Rise

%100.00  Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft2.92Normal Depth

ft2.54Critical Depth

%1.00Channel Slope

%0.91Critical Slope
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Cross Section for F2 Lateral

Project Description

Manning
Formula

Friction Method

Full Flow
Diameter

Solve For

Input Data

0.013Roughness Coefficient

%1.00Channel Slope

ft2.92Normal Depth

in35.0Diameter

cfs62.0Discharge
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Worksheet for F3 Lateral

Project Description

Manning
Formula

Friction Method

Full Flow
Diameter

Solve For

Input Data

0.013Roughness Coefficient

%1.00  Channel Slope

ft2.22Normal Depth

in26.7Diameter

cfs30.0  Discharge

Results

in26.7Diameter

ft2.22Normal Depth

ft²3.9 Flow Area

ft6.98 Wetted Perimeter

ft0.56Hydraulic Radius

ft0.00  Top Width

ft1.90  Critical Depth

%100.00  Percent Full

%0.94Critical Slope

ft/s7.73 Velocity

ft0.93 Velocity Head

ft3.15Specific Energy

(N/A)Froude Number

cfs32.3 Maximum Discharge

cfs30.0  Discharge Full

%1.00  Slope Full

UndefinedFlow Type

GVF Input Data

ft0.00  Downstream Depth

ft0.00  Length

0Number Of Steps

GVF Output Data

ft0.00  Upstream Depth

N/AProfile Description

ft0.00  Profile Headloss

%0.00  Average End Depth Over Rise

%100.00  Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft2.22Normal Depth

ft1.90  Critical Depth

%1.00  Channel Slope

%0.94Critical Slope
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Cross Section for F3 Lateral

Project Description

Manning
Formula

Friction Method

Full Flow
Diameter

Solve For

Input Data

0.013Roughness Coefficient

%1.00  Channel Slope

ft2.22Normal Depth

in26.7Diameter

cfs30.0  Discharge
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Worksheet for FDI1a Lateral

Project Description

Manning
Formula

Friction Method

Full Flow
Diameter

Solve For

Input Data

0.013Roughness Coefficient

%1.00  Channel Slope

ft1.94Normal Depth

in23.3 Diameter

cfs21.0  Discharge

Results

in23.3 Diameter

ft1.94Normal Depth

ft²3.0  Flow Area

ft6.11Wetted Perimeter

ft0.49 Hydraulic Radius

ft0.00  Top Width

ft1.65Critical Depth

%100.00  Percent Full

%0.95Critical Slope

ft/s7.07Velocity

ft0.78 Velocity Head

ft2.72Specific Energy

(N/A)Froude Number

cfs22.6Maximum Discharge

cfs21.0  Discharge Full

%1.00  Slope Full

UndefinedFlow Type

GVF Input Data

ft0.00  Downstream Depth

ft0.00  Length

0Number Of Steps

GVF Output Data

ft0.00  Upstream Depth

N/AProfile Description

ft0.00  Profile Headloss

%0.00  Average End Depth Over Rise

%100.00  Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft1.94Normal Depth

ft1.65Critical Depth

%1.00  Channel Slope

%0.95Critical Slope
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Cross Section for FDI1a Lateral

Project Description

Manning
Formula

Friction Method

Full Flow
Diameter

Solve For

Input Data

0.013Roughness Coefficient

%1.00  Channel Slope

ft1.94Normal Depth

in23.3 Diameter

cfs21.0  Discharge
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Worksheet for FDI2 Lateral

Project Description

Manning
Formula

Friction Method

Full Flow
Diameter

Solve For

Input Data

0.013Roughness Coefficient

%3.50  Channel Slope

ft1.82Normal Depth

in21.9 Diameter

cfs33.0  Discharge

Results

in21.9 Diameter

ft1.82Normal Depth

ft²2.6Flow Area

ft5.72Wetted Perimeter

ft0.46Hydraulic Radius

ft0.00  Top Width

ft1.78  Critical Depth

%100.00  Percent Full

%3.13 Critical Slope

ft/s12.66Velocity

ft2.49 Velocity Head

ft4.31Specific Energy

(N/A)Froude Number

cfs35.5Maximum Discharge

cfs33.0  Discharge Full

%3.50  Slope Full

UndefinedFlow Type

GVF Input Data

ft0.00  Downstream Depth

ft0.00  Length

0Number Of Steps

GVF Output Data

ft0.00  Upstream Depth

N/AProfile Description

ft0.00  Profile Headloss

%0.00  Average End Depth Over Rise

%100.00  Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft1.82Normal Depth

ft1.78  Critical Depth

%3.50  Channel Slope

%3.13 Critical Slope
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Cross Section for FDI2 Lateral

Project Description

Manning
Formula

Friction Method

Full Flow
Diameter

Solve For

Input Data

0.013Roughness Coefficient

%3.50  Channel Slope

ft1.82Normal Depth

in21.9 Diameter

cfs33.0  Discharge
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Worksheet for FDI4 Lateral

Project Description

Manning
Formula

Friction Method

Full Flow
Diameter

Solve For

Input Data

0.013Roughness Coefficient

%1.00Channel Slope

ft1.04Normal Depth

in12.5Diameter

cfs4.0  Discharge

Results

in12.5Diameter

ft1.04Normal Depth

ft²0.9 Flow Area

ft3.28Wetted Perimeter

ft0.26Hydraulic Radius

ft0.00Top Width

ft0.84Critical Depth

%100.00  Percent Full

%1.03 Critical Slope

ft/s4.67Velocity

ft0.34Velocity Head

ft1.38Specific Energy

(N/A)Froude Number

cfs4.3 Maximum Discharge

cfs4.0  Discharge Full

%1.00Slope Full

UndefinedFlow Type

GVF Input Data

ft0.00Downstream Depth

ft0.00Length

0Number Of Steps

GVF Output Data

ft0.00Upstream Depth

N/AProfile Description

ft0.00Profile Headloss

%0.00Average End Depth Over Rise

%100.00  Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft1.04Normal Depth

ft0.84Critical Depth

%1.00Channel Slope

%1.03 Critical Slope
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Cross Section for FDI4 Lateral

Project Description

Manning
Formula

Friction Method

Full Flow
Diameter

Solve For

Input Data

0.013Roughness Coefficient

%1.00Channel Slope

ft1.04Normal Depth

in12.5Diameter

cfs4.0  Discharge
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Worksheet for FDI5 Lateral

Project Description

Manning
Formula

Friction Method

Full Flow
Diameter

Solve For

Input Data

0.013Roughness Coefficient

%1.75Channel Slope

ft1.54Normal Depth

in18.5Diameter

cfs15.0  Discharge

Results

in18.5Diameter

ft1.54Normal Depth

ft²1.9 Flow Area

ft4.85Wetted Perimeter

ft0.39 Hydraulic Radius

ft0.00  Top Width

ft1.42Critical Depth

%100.00  Percent Full

%1.52Critical Slope

ft/s8.01Velocity

ft1.00  Velocity Head

ft2.54Specific Energy

(N/A)Froude Number

cfs16.1Maximum Discharge

cfs15.0  Discharge Full

%1.75Slope Full

UndefinedFlow Type

GVF Input Data

ft0.00  Downstream Depth

ft0.00  Length

0Number Of Steps

GVF Output Data

ft0.00  Upstream Depth

N/AProfile Description

ft0.00  Profile Headloss

%0.00  Average End Depth Over Rise

%100.00  Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft1.54Normal Depth

ft1.42Critical Depth

%1.75Channel Slope

%1.52Critical Slope
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Cross Section for FDI5 Lateral

Project Description

Manning
Formula

Friction Method

Full Flow
Diameter

Solve For

Input Data

0.013Roughness Coefficient

%1.75Channel Slope

ft1.54Normal Depth

in18.5Diameter

cfs15.0  Discharge
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Worksheet for FDI7 Lateral

Project Description

Manning
Formula

Friction Method

Full Flow
Diameter

Solve For

Input Data

0.010Roughness Coefficient

%1.00  Channel Slope

ft1.03 Normal Depth

in12.3 Diameter

cfs5.0  Discharge

Results

in12.3 Diameter

ft1.03 Normal Depth

ft²0.8 Flow Area

ft3.23 Wetted Perimeter

ft0.26Hydraulic Radius

ft0.00  Top Width

ft0.92Critical Depth

%100.00  Percent Full

%0.88 Critical Slope

ft/s6.01Velocity

ft0.56Velocity Head

ft1.59  Specific Energy

(N/A)Froude Number

cfs5.4Maximum Discharge

cfs5.0  Discharge Full

%1.00  Slope Full

UndefinedFlow Type

GVF Input Data

ft0.00  Downstream Depth

ft0.00  Length

0Number Of Steps

GVF Output Data

ft0.00  Upstream Depth

N/AProfile Description

ft0.00  Profile Headloss

%0.00  Average End Depth Over Rise

%100.00  Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft1.03 Normal Depth

ft0.92Critical Depth

%1.00  Channel Slope

%0.88 Critical Slope
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Cross Section for FDI7 Lateral

Project Description

Manning
Formula

Friction Method

Full Flow
Diameter

Solve For

Input Data

0.010Roughness Coefficient

%1.00  Channel Slope

ft1.03 Normal Depth

in12.3 Diameter

cfs5.0  Discharge
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Worksheet for FDI8 Lateral

Project Description

Manning
Formula

Friction Method

Full Flow
Diameter

Solve For

Input Data

0.010Roughness Coefficient

%1.00  Channel Slope

ft1.47Normal Depth

in17.7Diameter

cfs13.0  Discharge

Results

in17.7Diameter

ft1.47Normal Depth

ft²1.7Flow Area

ft4.63  Wetted Perimeter

ft0.37Hydraulic Radius

ft0.00  Top Width

ft1.35Critical Depth

%100.00  Percent Full

%0.87Critical Slope

ft/s7.63  Velocity

ft0.91Velocity Head

ft2.38  Specific Energy

(N/A)Froude Number

cfs14.0  Maximum Discharge

cfs13.0  Discharge Full

%1.00  Slope Full

UndefinedFlow Type

GVF Input Data

ft0.00  Downstream Depth

ft0.00  Length

0Number Of Steps

GVF Output Data

ft0.00  Upstream Depth

N/AProfile Description

ft0.00  Profile Headloss

%0.00  Average End Depth Over Rise

%100.00  Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft1.47Normal Depth

ft1.35Critical Depth

%1.00  Channel Slope

%0.87Critical Slope
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Cross Section for FDI8 Lateral

Project Description

Manning
Formula

Friction Method

Full Flow
Diameter

Solve For

Input Data

0.010Roughness Coefficient

%1.00  Channel Slope

ft1.47Normal Depth

in17.7Diameter

cfs13.0  Discharge
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                                                      APPENDIX E
Finished Floor Analysis 



NOTES

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

1 2 2691.38 2691.00  0.7 2692.40 2691.88 2693.6 OK OK

2 2 2704.00  2703.62 0.7 2705.02 2704.50  2706.1 OK OK

3 2 2706.36  2705.98 0.7 2707.38 2706.86  2708.5 OK OK

4 2 2706.36  2705.98 0.7 2707.38 2706.86  2708.5 OK OK

5 2 2702.91 2702.53  0.7 2703.93 2703.41 2705.0 OK OK

6 2 2696.97 2696.59  0.7 2697.99 2697.47 2699.1 OK OK

7 1 2695.96  2695.58 0.3 2696.18 2696.46  2698.1 OK OK

8 1 2701.90  2701.52 0.3 2702.12 2702.40  2704.0 OK OK

9 1 2706.31 2705.93  0.3 2706.53 2706.81 2708.5 OK OK

10 1 2706.31 2705.93  0.3 2706.53 2706.81 2708.5 OK OK

11 1 2701.90  2701.52 0.3 2702.12 2702.40  2704.0 OK OK

12 1 2695.96  2695.58 0.3 2696.18 2696.46  2698.1 OK OK

13 1 2697.17 2696.79  0.3 2697.39 2697.67 2699.3 OK OK

14 1 2702.45  2702.07 0.3 2702.67 2702.95  2704.6 OK OK

15 1 2706.37 2705.99  0.3 2706.59 2706.87 2708.6 OK OK

16 1 2706.37 2705.99  0.3 2706.59 2706.87 2708.6 OK OK

17 1 2702.45  2702.07 0.3 2702.67 2702.95  2704.6 OK OK

18 1 2697.17 2696.79  0.3 2697.39 2697.67 2699.3 OK OK

19 1 2692.97 2692.59  0.3 2693.19 2693.47 2696.7 OK OK

20 1 2691.89  2691.51 0.3 2692.11 2692.39  2694.4 OK OK

21 1 2690.71 2690.33  0.3 2690.93 2691.21 2692.9 OK OK

22 1 2691.13  2690.75  0.3 2691.35 2691.63  2693.3 OK OK

23 1 2692.80  2692.42 0.3 2693.02 2693.30  2694.9 OK OK

24 2 2692.66  2692.28 0.7 2693.68 2693.16  2694.8 OK OK

25 2 2691.70  2691.32 0.7 2692.72 2692.20  2693.9 OK OK

26 2 2676.99  2676.61 0.7 2678.01 2677.49  2678.9 OK OK

27 2 2677.70  2677.32 0.7 2678.72 2678.20  2680.6 OK OK

28 2 2677.70  2677.32 0.7 2678.72 2678.20  2680.8 OK OK

29 2 2676.99  2676.61 0.7 2678.01 2677.49  2678.9 OK OK

30 2 2661.30  2660.92 0.7 2662.32 2661.80  2663.5 OK OK

31 2 2662.26  2661.88 0.7 2663.28 2662.76  2665.3 OK OK

32 2 2662.26  2661.88 0.7 2663.28 2662.76  2665.3 OK OK

Grand Canyon & Washburn

FINISHED FLOOR - CITY OF LAS VEGAS JURISDICTION

FINISHED FLOORSINPUT INFORMATION

Lot

Number 

Hydraulic

Section

Utilized

T/C
1

See References on

Last SheetF/L
2

T/C + 6"

Check

Flowline

CheckD100

Flowline

F.F.min
3  

T/C + 6"

F.F.min
4  

F.F.Design
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NOTES

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

Grand Canyon & Washburn

FINISHED FLOOR - CITY OF LAS VEGAS JURISDICTION

FINISHED FLOORSINPUT INFORMATION

Lot

Number 

Hydraulic

Section

Utilized

T/C
1

See References on

Last SheetF/L
2

T/C + 6"

Check

Flowline

CheckD100

Flowline

F.F.min
3  

T/C + 6"

F.F.min
4  

F.F.Design

33 2 2661.30  2660.92 0.7 2662.32 2661.80  2663.5 OK OK

34 2 2647.26  2646.88 0.7 2648.28 2647.76  2649.4 OK OK

35 2 2648.71 2648.33  0.7 2649.73 2649.21 2651.9 OK OK

36 2 2648.71 2648.33  0.7 2649.73 2649.21 2651.9 OK OK

37 2 2647.26  2646.88 0.7 2648.28 2647.76  2649.4 OK OK

38 2 2636.23  2635.85  0.7 2637.25 2636.73  2638.4 OK OK

39 2 2637.60  2637.22 0.7 2638.62 2638.10  2640.5 OK OK

40 2 2637.60  2637.22 0.7 2638.62 2638.10  2640.5 OK OK

41 2 2636.26  2635.88 0.7 2637.28 2636.76  2638.5 OK OK

42 2 2629.12 2628.74  0.7 2630.14 2629.62 2631.3 OK OK

43 2 2621.15  2620.77 0.7 2622.17 2621.65  2623.3 OK OK

44 2 2621.88 2621.50  0.7 2622.90 2622.38 2625.5 OK OK

45 2 2621.88 2621.50  0.7 2622.90 2622.38 2625.5 OK OK

46 2 2621.10  2620.72 0.7 2622.12 2621.60  2623.3 OK OK

47 2 2619.59  2619.21 0.7 2620.61 2620.09  2621.6 OK OK

48 2 2624.23  2623.85  0.7 2625.25 2624.73  2626.4 OK OK

49 2 2628.90  2628.52 0.7 2629.92 2629.40  2631.1 OK OK

50 2 2633.50  2633.12 0.7 2634.52 2634.00  2636.2 OK OK

51 2 2639.22 2638.84  0.7 2640.24 2639.72 2641.3 OK OK

52 2 2642.35  2641.97 0.7 2643.37 2642.85  2644.6 OK OK

53 2 2646.52 2646.14  0.7 2647.54 2647.02 2648.7 OK OK

54 2 2652.06  2651.68 0.7 2653.08 2652.56  2654.2 OK OK

55 2 2657.61 2657.23  0.7 2658.63 2658.11 2659.8 OK OK

56 2 2663.42 2663.04  0.7 2664.44 2663.92 2665.6 OK OK

57 2 2669.36  2668.98 0.7 2670.38 2669.86  2671.5 OK OK

58 2 2675.31 2674.93  0.7 2676.33 2675.81 2677.5 OK OK

59 2 2681.25  2680.87 0.7 2682.27 2681.75  2683.4 OK OK

60 2 2687.19  2686.81 0.7 2688.21 2687.69  2689.3 OK OK

61 2 2693.70  2693.32 0.7 2694.72 2694.20  2696.8 OK OK

62 2 2702.99  2702.61 0.7 2704.01 2703.49  2702.8 CHECK CHECK

It is OK, lot is near HP

with negligable Q
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NOTES

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

Grand Canyon & Washburn

FINISHED FLOOR - CITY OF LAS VEGAS JURISDICTION

FINISHED FLOORSINPUT INFORMATION

Lot

Number 

Hydraulic

Section

Utilized

T/C
1

See References on

Last SheetF/L
2

T/C + 6"

Check

Flowline

CheckD100

Flowline

F.F.min
3  

T/C + 6"

F.F.min
4  

F.F.Design

63 WB 2688.76  2688.76  0.25  2689.26 2689.26  2690.9 OK OK

64 WB 2683.31 2683.31 0.25  2683.81 2683.81 2685.6 OK OK

65 WB 2676.57 2676.57 0.25  2677.07 2677.07 2678.9 OK OK

66 WB 2669.84  2669.84  0.25  2670.34 2670.34  2672.2 OK OK

67 WB 2663.03  2663.03  0.25  2663.53 2663.53  2665.4 OK OK

68 WB 2657.06  2657.06  0.25  2657.56 2657.56  2659.4 OK OK

69 WB 2651.18 2651.18 0.25  2651.68 2651.68 2653.5 OK OK

70 WB 2645.30  2645.30  0.25  2645.80 2645.80  2647.6 OK OK

71 WB 2640.28 2640.28 0.25  2640.78 2640.78 2642.6 OK OK

72 WB 2636.51 2636.51 0.25  2637.01 2637.01 2638.9 OK OK

73 WB 2630.61 2630.61 0.25  2631.11 2631.11 2632.9 OK OK

74 WB 2625.41 2625.41 0.25  2625.91 2625.91 2627.8 OK OK

75 2 2618.04  2617.66  0.7 2619.06 2618.54  2620.2 OK OK

76 2 2618.12 2617.74  0.7 2619.14 2618.62 2620.3 OK OK

77 2 2708.24  2707.86  0.7 2709.26 2708.74  2710.4 OK OK

78 ES2 2682.90  2682.90  0.3 2683.50 2683.40  2685.1 OK OK

79 ES2 2683.50  2683.50  0.3 2684.10 2684.00  2685.7 OK OK

80 ES2 2684.09  2684.09  0.3 2684.69 2684.59  2686.3 OK OK

81 ES2 2684.74  2684.74  0.3 2685.34 2685.24  2686.9 OK OK

82 RW 2672.45  2672.45  0.66  2673.77 2672.95  2674.9 OK OK

83 RW 2666.00  2666.00  0.66  2667.32 2666.50  2668.2 OK OK

84 3 2662.69  2662.31 0.48 2663.27 2663.19  2666.0 OK OK

85 3 2659.06  2658.68 0.48 2659.64 2659.56  2662.5 OK OK

86 3 2653.35  2652.97 0.48 2653.93 2653.85  2656.8 OK OK

87 3 2645.10  2644.72 0.48 2645.68 2645.60  2647.3 OK OK

88 3 2645.80  2645.42 0.48 2646.38 2646.30  2648.0 OK OK

89 3 2647.05  2646.67 0.48 2647.63 2647.55  2649.3 OK OK

90 3 2647.05  2646.67 0.48 2647.63 2647.55  2649.3 OK OK

91 3 2645.72 2645.34  0.48 2646.30 2646.22 2647.9 OK OK

92 3 @ 5.1% 2669.79  2669.41 0.37 2670.15 2670.29  2670.3 OK OK

93 3 2668.40  2668.02 0.48 2668.98 2668.90  2671.7 OK OK

94 3 2676.79  2676.41 0.48 2677.37 2677.29  2680.0 OK OK
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NOTES

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

Grand Canyon & Washburn

FINISHED FLOOR - CITY OF LAS VEGAS JURISDICTION

FINISHED FLOORSINPUT INFORMATION

Lot

Number 

Hydraulic

Section

Utilized

T/C
1

See References on

Last SheetF/L
2

T/C + 6"

Check

Flowline

CheckD100

Flowline

F.F.min
3  

T/C + 6"

F.F.min
4  

F.F.Design

95 WB 2671.57 2671.57 0.25  2672.07 2672.07 2673.3 OK OK

96 WB 2665.96  2665.96  0.25  2666.46 2666.46  2668.1 OK OK

97 WB 2660.70  2660.70  0.25  2661.20 2661.20  2663.0 OK OK

98 WB 2655.98 2655.98 0.25  2656.48 2656.48 2658.3 OK OK

99 WB 2651.26  2651.26  0.25  2651.76 2651.76  2653.6 OK OK

100 WB 2646.54  2646.54  0.25  2647.04 2647.04  2648.9 OK OK

101 WB 2641.82 2641.82 0.25  2642.32 2642.32 2644.2 OK OK

102 WB 2638.79  2638.79  0.25  2639.29 2639.29  2641.1 OK OK

103 WB 2635.76  2635.76  0.25  2636.26 2636.26  2638.1 OK OK

104 4 2633.58 2633.20  0.29  2633.78 2634.08 2635.7 OK OK

105 4 2632.08 2631.70  0.29  2632.28 2632.58 2634.4 OK OK

106 4 2630.83  2630.45  0.29  2631.03 2631.33  2633.1 OK OK

107 4 2629.58 2629.20  0.29  2629.78 2630.08 2631.8 OK OK

108 RW 2638.28 2638.28 0.66  2639.60 2638.78 2640.0 OK OK

109 RW 2633.80  2633.80  0.66  2635.12 2634.30  2635.9 OK OK

110 6 2627.12 2626.74  0.39  2627.52 2627.62 2629.4 OK OK

111 6 2634.47 2634.09  0.39  2634.87 2634.97 2636.8 OK OK

112 6 2631.38 2631.00  0.39  2631.78 2631.88 2633.5 OK OK

113 4 2629.22 2628.84  0.29  2629.42 2629.72 2631.7 OK OK

114 4 2630.42 2630.04  0.29  2630.62 2630.92 2632.8 OK OK

115 4 2631.68 2631.30  0.29  2631.88 2632.18 2634.0 OK OK

116 4 2632.93  2632.55  0.29  2633.13 2633.43  2635.3 OK OK

117 4 2633.94  2633.56  0.29  2634.14 2634.44  2636.3 OK OK

118 4 2633.94  2633.56  0.29  2634.14 2634.44  2636.2 OK OK

119 5 2619.94  2619.56  0.27 2620.10 2620.44  2622.1 OK OK

120 5 2619.94  2619.56  0.27 2620.10 2620.44  2622.1 OK OK

121 5 2618.43  2618.05  0.27 2618.59 2618.93  2620.6 OK OK

122 5 2616.45  2616.07 0.27 2616.61 2616.95  2618.6 OK OK

123 5 2614.47 2614.09  0.27 2614.63 2614.97 2616.6 OK OK

124 5 2612.49  2612.11 0.27 2612.65 2612.99  2614.6 OK OK

125 7 2608.51 2608.13  0.28 2608.69 2609.01 2610.6 OK OK

126 7 2606.37 2605.99  0.28 2606.55 2606.87 2609.4 OK OK
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NOTES

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

Grand Canyon & Washburn

FINISHED FLOOR - CITY OF LAS VEGAS JURISDICTION

FINISHED FLOORSINPUT INFORMATION

Lot

Number 

Hydraulic

Section

Utilized

T/C
1

See References on

Last SheetF/L
2

T/C + 6"

Check

Flowline

CheckD100

Flowline

F.F.min
3  

T/C + 6"

F.F.min
4  

F.F.Design

127 7 2605.52 2605.14  0.28 2605.70 2606.02 2607.2 OK OK

128 7 2610.19  2609.81 0.28 2610.37 2610.69  2612.4 OK OK

129 7 2611.75  2611.37 0.28 2611.93 2612.25  2613.9 OK OK

130 5 2611.75  2611.37 0.27 2611.91 2612.25  2613.9 OK OK

131 5 2612.49  2612.11 0.27 2612.65 2612.99  2614.6 OK OK

132 5 2614.47 2614.09  0.27 2614.63 2614.97 2616.6 OK OK

133 5 2616.45  2616.07 0.27 2616.61 2616.95  2618.6 OK OK

134 5 2618.43  2618.05  0.27 2618.59 2618.93  2620.6 OK OK

135 5 2619.94  2619.56  0.27 2620.10 2620.44  2622.1 OK OK

136 5 2619.94  2619.56  0.27 2620.10 2620.44  2622.1 OK OK

Where:

1: Top of Curb at High Side of Lot

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

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

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

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

City of Las Vegas Finished Floor Criteria: 

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

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

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

Number
High TC/FL

1 Section Flow Depth
2 

Min FF
3  Design FF Check Solid Grout Notes

3  2706.44  DE8 1.21 2709.15 2708.50 CHECK Yes 3-courses of solid grouting

4  2712.30 DE8 1.21 2715.01 2708.50 CHECK Yes 3-courses of solid grouting

21 2689.03 DE7 0.30 2690.83 2692.90 OK No

22 2689.03 DE7 0.30 2690.83 2693.30 OK No

75 2616.67  DE1 1.05 2619.22 2620.20 OK No

76 2616.67  DE1 1.05 2619.22 2620.30 OK No

78 2681.77  DE9 0.69 2683.96 2685.10 OK No

94 2677.24 DE9 0.69 2679.43  2680.00 OK No

108 2638.27 DE3 0.35 2640.12 2640.00 CHECK Yes 3-courses of solid grouting

110 2636.03 DE3 0.35 2637.88 2629.40 CHECK Yes 3-courses of solid grouting

111 2635.99 DE4 0.40 2637.89 2636.80 CHECK Yes 3-courses of solid grouting

111 2634.73  DE5 0.41 2636.64  2636.80 OK No

127 2604.36  DE2 0.30 2606.16 2607.20 OK No

1: High TC/FL is at the high side of the drainage easement flowline or the highest TC adjacent to the easement if flow is weiring over the curb.

2: Flow depth is either normal depth or weir depth (whichever is higher).

3: Min FF is the High TC/FL plus the Flow Depth plus 18 inches.

4: D = Available depth from drainage easement FL to drainage easement edge

5: Assumed 8" tall courses.

Drainage Easements Check

Supplemental Finish Floor Checks
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Street High TC 
1  

High FL 
2 Section

Flow

Depth
3  Min FF  

4 Design FF  Check Solid Grout FG
5

# of

Solid Grout 

Courses
6

Notes

Ember Light Ct 2698.06 2697.68 2 0.70  2699.08 2693.6 CHECK Yes 2698.06 2

Moonlit Haze Dr 2700.09 2699.71 2 0.70  2701.11 2693.6 CHECK Yes 2700.09 2 *

Moonlit Haze Dr 2702.52 2702.14 2 0.70  2703.54 2706.1 OK No -

Hualapai Way 2716.20 2716.20 HP 0.43  2717.06 2708.5 CHECK Yes 2716.80  1

Eclipsed Moon St 2692.80 2692.42 2 0.70  2693.82 2699.1 OK No -

Eclipsed Moon St 2692.80 2692.42 1 0.30  2693.02 2698.1 OK No -

Hualapai Way 2715.22 2715.22 HP 0.43  2716.08 2708.5 CHECK Yes 2715.82 1 *

Hualapai Way 2716.90 2716.90 HP 0.43  2717.76 2708.5 CHECK Yes 2717.50 1 *

Eclipsed Moon St 2690.26 2689.88 1 0.30  2690.48  2698.1 OK No -

Eclipsed Moon St 2692.17  2691.79 1 0.30  2692.39 2699.3 OK No -

Hualapai Way 2715.52 2715.52 HP 0.43  2716.38 2708.6 CHECK Yes 2716.12 1 *

Hualapai Way 2714.72 2714.72 HP 0.43  2715.58 2708.6 CHECK Yes 2715.32 1 *

Eula St 2688.80  2688.80  ES1 0.47  2689.74 2696.7 OK No -

Eula St 2686.60 2686.60 ES1 0.47  2687.54 2694.4 OK No -

Eula St 2684.39 2684.39 ES1 0.47  2685.33 2692.9 OK No -

Eula St 2682.72 2682.72 ES1 0.47  2683.66 2693.3 OK No -

Eula St 2681.68 2681.68 ES1 0.47  2682.62 2694.9 OK No -

Moonlit Haze Dr 2689.38 2689.00 2 0.70  2690.40  2693.9 OK No -

Moonlit Haze Dr 2683.64 2683.26 2 0.70  2684.66 2678.9 CHECK Yes 2683.64 2

Fisher Ave  2681.20  2681.20  FA 0.79 2682.78  2680.6 CHECK Yes 2681.26 3

Fisher Ave  2677.50 2677.50 FA 0.79 2679.08 2680.8  OK No -

Moonlit Haze Dr 2674.03  2673.65 2 0.70  2675.05 2678.9 OK No -

Moonlit Haze Dr 2662.55 2662.17  2 0.70  2663.57 2663.5 CHECK Yes 2662.65 2

Fisher Ave  2696.50 2696.50 FA 0.79 2698.08  2665.3 CHECK Yes 2696.60 3

Fisher Ave  2662.00  2662.00  FA 0.79 2663.58 2665.3 OK No -

Moonlit Haze Dr 2657.98 2657.60 2 0.70  2659.00 2663.5 OK No -

Moonlit Haze Dr 2651.90 2651.52 2 0.70  2652.92 2649.4 CHECK Yes 2652.00 2

Fisher Ave  2656.50 2656.50 FA 0.79 2658.08  2651.9 CHECK Yes 2656.60 3

Fisher Ave  2650.90 2650.90 FA 0.79 2652.48  2651.9 CHECK Yes 2651.00  3

Moonlit Haze Dr 2643.46 2643.08  2 0.70  2644.48  2649.4 OK No -

Moonlit Haze Dr 2639.83 2639.45 2 0.70  2640.85 2638.4 CHECK Yes 2639.93 2

Fisher Ave  2644.50 2644.50 FA 0.79 2646.08 2640.5 CHECK Yes 2644.60 3

Fisher Ave  2637.90 2637.90 FA 0.79 2639.48 2640.5 OK No -

Moonlit Haze Dr 2633.50 2633.12 2 0.70  2634.52 2638.5 OK No -

Moonlit Haze Dr 2624.27  2623.89 2 0.70  2625.29 2623.3  CHECK Yes 2624.37  243

37

38

39

40

41

Supplemental Finish Floor Checks

Adjacent/Perimeter Street Check

Lot

Number

1

1

20

3

6

7

9

10

12

13

15

16

19

2

21

22

23

26

27

35

36

29

30

25

34

28

31

32

33
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Supplemental Finish Floor Checks
Fisher Ave  2629.90 2629.90 FA  0.79 2631.48  2625.5 CHECK Yes 2630.00  3

Fisher Ave  2622.60 2622.60 FA  0.79 2624.18  2625.5 OK No -

Grand Canyon Dr 2615.23 2615.23 GC1 0.79 2616.81 2625.5 OK No -

Grand Canyon Dr 2614.00 2614.00 GC1 0.79 2615.58 2623.3  OK No -

Grand Canyon Dr 2611.98 2611.98 GC1 0.79 2613.56 2621.6 OK No -

Golden Twlight Ct 2619.24 2618.86 2 0.70  2620.26 2626.4 OK No -

Sparkling Moon St 2635.74 2635.36 2 0.70  2636.76 2636.2 CHECK Yes 2635.84 2 *

Sparkling Moon St 2635.74 2635.36 2 0.70  2636.76 2641.3  OK No -

Ember Skies Dr 2706.89 2706.51 2 0.70  2707.91 2702.8 CHECK Yes 2706.99 2 *

Sparkling Moon St 2634.51 2634.13  2 0.70  2635.53 2638.9 OK No -

Sparkling Moon St 2634.51 2634.13  2 0.70  2635.53 2632.9 CHECK Yes 2634.61 2 *

Washburn  2620.38  2620.38  WB 0.25 2620.88  2620.2 CHECK Yes 2620.48  1

Washburn  2614.80 2614.80 WB 0.25 2615.30 2620.3  OK No -

Grand Canyon Dr 2611.40  2611.40  WB 0.25 2611.90 2620.3  OK No -

Hualapai Way 2724.42 2724.42 HP 0.43  2725.28 2710.4 CHECK Yes 2725.02 1

Washburn  2723.36 2723.36 WB 0.25 2723.86 2710.4 CHECK Yes 2723.46 1

Rosada Way 2682.85 2682.85 RW  0.66 2684.17  2686.9 OK No -

Rosada Way 2661.33  2661.33  RW  0.66 2662.65 2666.0 OK No -

Rosada Way 2657.71 2657.71 RW  0.66 2659.03 2662.5 OK No -

Rosada Way 2653.41 2653.41 RW  0.66 2654.73 2656.8 OK No -

Ember Astro Ct 2644.15 2643.77  3 0.48  2644.73  2656.8 OK No -

Nightly Shine Pl 2657.00 2656.62 3 0.48  2657.58 2647.9 CHECK Yes 2657.10  1 *

Nightly Shine Pl 2676.01 2675.63 3 0.48  2676.59 2673.3  CHECK Yes 2676.11 1 *

Sparkling Moon St 2633.94 2633.56 4 0.29 2634.14 2638.1 OK No -

Rosada Way 2633.55 2633.55 RW  0.66 2634.87  2631.8 CHECK Yes 2634.05 2

Sparkling Moon St 2629.60 2629.22 6 0.39 2630.00  2635.9 OK No -

Sparkling Moon St 2634.84 2634.46 6 0.39 2635.24 2629.4 CHECK Yes 2634.94 1

La Madre Way 2636.78 2636.78 LW1 0.44 2637.66 2636.8 CHECK Yes 2637.28  1

La Madre Way 2630.18  2630.18  LW1 0.44 2631.06 2633.5 OK No -

Rosada Way 2624.35 2624.35 RW  0.66 2625.67 2631.7  OK No -

Washburn  2630.36 2630.36 WB 0.25 2630.86 2636.2 OK No -

Washburn  2624.10  2624.10  WB 0.25 2624.60 2622.1 CHECK Yes 2624.30  1

Rosada Way 2617.44 2617.44 RW  0.66 2618.76 2614.6 CHECK Yes 2617.94 2

La Madre Way 2607.22 2607.22 LW2 0.65 2608.52 2609.4 OK No -

La Madre Way 2599.11 2599.11 LW2 0.65 2600.41 2607.2 OK No -

Grand Canyon Dr 2599.21 2599.21 GC3 0.75 2600.71 2607.2 OK No -

Dusk Skyscrape St 2609.12 2608.74 7  0.28  2609.30 2612.4 OK No -

Grand Canyon Dr 2599.02 2599.02 GC3 0.75 2600.52 2612.4 OK No -

Grand Canyon Dr 2599.97 2599.97 GC3 0.75 2601.47  2613.9 OK No -

Rosada Way 2608.17  2608.17  RW  0.66 2609.49 2613.9 OK No -

Grand Canyon Dr 2600.30  2600.30  GC3 0.75 2601.80  2613.9 OK No -

Rosada Way 2609.15 2609.15 RW  0.66 2610.47  2614.6 OK No -

Grand Canyon Dr 2602.93 2602.93 GC2 0.82 2604.57 2614.6 OK No -

129

130

131

131

130

48

50

51

62

128

128

103

124

77

81

84

85

86

86

44

45

46

47

45

91

95

118

119

72

73

76

77

107

109

110

75

76

127

113

126

127

111

112
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Supplemental Finish Floor Checks
Grand Canyon Dr 2603.74 2603.74 GC2 0.82 2605.38 2616.6 OK No -

Grand Canyon Dr 2604.54 2604.54 GC2 0.82 2606.18  2618.6 OK No -

Grand Canyon Dr 2605.75 2605.75 GC2 0.82 2607.39 2620.6 OK No -

Grand Canyon Dr 2606.96 2606.96 GC2 0.82 2608.60 2622.1 OK No -

Grand Canyon Dr 2607.12 2607.12 GC2 0.82 2608.76 2622.1 OK No -

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

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

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

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

5: FG = finished grade elevation at top of scarp in landscape/common element.

6: Assumed 8" tall courses.

NOTES:

* Located at a high point. Therefore, flow rate is negligable and solid grouting is not necessary.

** 2x the flow depth is contained by the FG. Therefore, solid grouting is not necessary.

*** Substantial elevation difference between lot and adjacent/perimeter roadway. Therefore, detailed lot assessment is not needed nor provided. Solid grouting is not necessary.

**** n/a

135

132

133

134

136
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Lot

Number

High Elevation or

TC
High FL  

2 Section  
Specific 

Energy
3  Min FF 

4  Design FF Check

19 2692.97 2692.59 1-SE 0.46  2693.05  2696.70  OK

20 2691.89 2691.51 1-SE 0.46  2691.97 2694.40  OK

22 2689.58 2689.20  1-SE 0.46  2689.66  2693.30  OK

24 2692.66 2692.28  2-SE 1.61 2693.89 2694.80  OK

25 2691.70 2691.32 2-SE 1.61 2692.93  2693.90  OK

53 2646.52 2646.14  2-SE 1.61 2647.75  2648.70  OK

56 2663.42 2663.04  2-SE 1.61 2664.65  2665.60  OK

58 2675.31 2674.93  2-SE 1.61 2676.54  2677.50  OK

59 2681.25 2680.87 2-SE 1.61 2682.48  2683.40  OK

61 2693.70 2693.32 2-SE 1.61 2694.93  2696.80  OK

125 2608.51 2608.13  7-SE 0.38  2608.51 2610.60  OK

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

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

3: Specific energy depth is taken from FlowMaster calculation for street directing flow toward lot.

4: Min FF is the High FL plus the specific energy depth.

Lot

Number
Street

High

Elevation or 

TC
High FL

2 Section
Specific

Energy
3  Min FF

4  Design FF CheckSolid Grout FG
5

# of

Solid Grout 

Courses
6

Notes

27 Eula 2681.28  2681.28  ES1-SE 0.55  2681.83  2680.60  CHECK Yes 2681 1

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

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

3: Specific energy depth is taken from FlowMaster calculation for street directing flow toward lot.

4: Min FF is the High FL plus the specific energy depth.

5: FG = finished grade elevation at top of scarp in landscape/common element.

6: Assumed 8" tall courses.

NOTES:

* Depth of specific energy is contained by the FG. Therefore, solid grouting is not necessary.

Specific Energy Check for Fronting Lots

Supplemental Finish Floor Checks

Specific Energy Check for Adjacent/Perimeter Street
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                                                      APPENDIX F
Reference Material

Technical Drainage Study for Ann Road & Hualapai Way 

(PW21-16399)



                                                                    Approval Letters









                                               Referenced Drainage Exhibits 



THIS DRAINAGE MAP ADDRESSES THE
PLANNED DRAINAGE PATTERN OF A
RESIDENTIAL SUBDIVISION THAT IS

CURRENTLY UNDER CONSTRUCTION.

THE DRAINAGE PATTERN IS
REFERENCED TO SUPERCEED THE
READILY AVAILABLE TOPOGRAPHY

USED FOR THIS AREA.
PROJECT SITE

RUNOFF FROM THE NORTH ALONG EULA WAY
ARE DIRECTED EAST ALONG HAMMER LANE.
THERE IS A LOW POINT IN EULA WAY AND
THE ROADWAY CROSS FALL TO THE EAST.



                                                      APPENDIX G
Reference Material

Technical Drainage Study for Ann and 215 Phase 1 

(DS 5211)



Approval Letters



CITY OF LAS VEGAS
INTER-OFFICE MEMORANDUM

DATE:

November 18, 2021

TO: FROM:
Land Development Services Albert Sung, P.E.
Department of Building & Safety Flood Control Project Engineer

Department of Public Works
SUBJECT: Drainage Study for: COPIES TO:

Ann and 215 – Phase 1 - Update Westwood Professionals

Cross Streets: NWC of Hualapai Way & Washburn Road Upgrowth NV Partners, LLC

File Number: F:\Depot\DSMemos\DS5211G.doc Bart Anderson, P.E., DevCo

Parcel Number: 126-36-601-009 CCPW

Zoning Action: TMP-77682; VAR-77645 thru VAR-77681 

FEMA Flood Zone YES  NO X  

Proposed Storm Drain YES  NO X  

HISTORY DATE 
RECEIVED 

DATE 
REVIEWED 

COMMENTS REVIEW 
FEES 

FEES PAID
Payment Trn #

1st Submittal 10/30/2019 12/5/2019 Not Approved $400.00 3627886: $400
2nd Submittal 12/24/2019 1/18/2019 Not Approved $400.00 3685399: $400
3rd Submittal 1/27/2020 2/18/2020 Conditional Approval N/C N/C
4th Submittal 

& Supplement 
6/11/2020 & 
6/25/2020

6/25/2020 Conditional Approval $400.00 3879574: $400

5th Submittal 8/31/2021 9/14/2021 Not Approved $100.00 4432146: $100
6th Submittal 9/21/2021 9/30/2021 Conditional Approval N/C N/C
7th Submittal 

(CCPW)
11/17/2021 11/18/2021 See Comments Below N/C N/C

   TOTAL FEES (LDDRS): $1,300.00 ----

REMARKS:

7th Submittal: CCPW Concurrence received

5th & 6th Submittals: Update & Supplement to revise the width of drainage easement at Stephens Avenue
and Ruffian Road

4th Submittal: Response to CCPW Comments

The Drainage Study for the subject project has been reviewed and:

X is approved subject to conformance to all City standards and the following conditions:

must be resubmitted or supplemented including the following:

is conditionally approved subject to Clark County Regional Flood Control District
concurrence.
is conditionally approved subject to Clark County Public Works Department
concurrence.

1. The Ann Road storm drain is owned by the Clark County. Obtain pertinent permits from the Clark
County Public Works Department for the proposed lateral and drop inlet connection prior to the final
approval of the improvement plans.



2 

2. The project proposes to build temporary drainage facility such as berms and swales in various
locations for the flood protection of Phase 1 Development and the adjacent County residences. 
Prior to final plan approval the developer must complete a maintenance and liability agreement for
the interim drainage improvements and post a minimum maintenance bond of $50,000 or 50-percent
of the construction cost for the improvements, whichever is greater.  The engineer must submit an
estimate of the quantities for constructing the facility and an exhibit that adequately shows the
location and limits of the drainage facility to City of Las Vegas Flood Control for approval.   Once the
drainage study is conditionally approved, the engineer should contact the City's Land Development
Section (229-6371) to begin the agreement process.

In order for the maintenance bond to be released in the future, a drainage update / letter will be
required to justify that the offsite berms / channels are no longer necessary and can be removed. 

NOTE: Any future changes to the proposed design (or design assumptions) as outlined in the approved
drainage study and attached preliminary grading plan which affect drainage must be addressed in
a Drainage Study Update and accepted by the City of Las Vegas Flood Control Section. 
Additionally, conditional acceptance of a drainage study is valid for a period of one (1) year.  If the
proposed construction has not been completed in that time period, the City of Las Vegas reserves
the right to require additional conditions and/or submission and acceptance of a complete
drainage study update prior to further construction of a project.

NOTE: Please be advised that all land surface area disturbances over 1 acre or any area adjacent to a
water way must submit to the Nevada Division of Environmental Protection a "Notice of Intent"
to discharge that certifies a stormwater pollution prevention plan has been developed and is
maintained on site; for inclusion in the Stormwater General Permit No. NVR100000.  A phased
construction unit in a contiguous subdivision is considered under construction until all stripped
or disturbed surface areas have been covered by paving, building construction or planting.  For
more information, including forms and applications see http://ndep.nv.gov/bwpc/storm01.htm or
call (775) 687-9429.

END OF REMARKS T/R/S: T19S/R59E/36
ays AREA F36

http://ndep.nv.gov/bwpc/storm01.htm


                                                           Referenced Drainage Exhibits 



A

A

A

CC 215

W  Stephen Ave

S
ie

rr
a 

B
ro

ok
 C

t

W Washburn Rd

W Ann Rd N
 H

ua
la

pa
i W

ay

E
ga

n 
C

re
st

 D
r

W Stephen Ave

W Ann Rd

W Hammer Ln

R
uf

fia
n 

R
d

H1

H2

E3

1

2 

LP

LP

LP

a b

c

4

5
6 

3

A
lp

in
e 

R
id

ge
 W

ay

A1

W Fisher Ave

e 

d

CP3 

CP2A CP2B

TR1

TR3

CP2
TD4

TD1

TD2 

TD3 

TD5

TD6

f

g

h 

i

j

TD8 

TD7 

1

6 

7

8

9

10

11 

5

4

3

2 

16

15

14 

13 

12

171819 20 71 72 73

74 
75 76 

77

78

79 80

81

82

83 

84 

85 

86

87

88

89

90

91 

92

93

94 

95 

96

97 

98 

99 

100 

101

102 

103

104

105

123

124

125126 127 128 129 130 131 132 133 134 135 136 137 

138

139

140

141 

142 

143 

144

145

146 

147 

148 

149 

150

151 

152

153 

154

155

156

157

158 

159

160

161

177

178 

179

180

181

182 

183

184

185 

186 

187

188 

189

190

191

192

193 

194

195

196

197

198 

199 

200 

201 202 203 204 205 206 207 208 209

210 

211 

212

213 

214215 

216

217 

218 

106 

2122 

70 

E1

ON1B

OFF1P 

ANN

ON1A

OFF2P

OFF3U 

ON2AP

OFF4P 

ON1C

HUAL-2

HUAL-1

HUAL-3 

ON2BP 

E4

M
ic

he
lli

 C
re

st
 W

ay

TD9

H3

CP1

Q10/Q100 = 14/58 cfs

Q 10/Q100 = 17/75 cfs

Q10/Q100 = 1/4 cfs

0.59 AC

Q10/Q100 = 15/59 cfs

Q10/Q100 = 15/64 cfs

E2

TR2

CP4

Q10/Q100 = 13/28 cfs

BASIN ID

FLOW DIRECTION

CONCENTRATION POINT ID

ID

ID

BASIN BOUNDARY

LEGEND

EXISTING FACILITY

SUBBASIN BOUNDARY

SUBBASIN IDID

FLOWMASTER SECTIONID

PROPOSED DRAINAGE FACILITY

PHASE BOUNDARY

P
h

o
n

e
 

(7
0
2
) 

2
8
4

-5
3
0
0
 

5
7
2
5
 W

. B
a
d

u
ra

 A
ve

.
S
u

it
e
 1

0
0

  
  

  
  

  
  
  

 
La

s 
V

e
g

a
s,

 N
V

 8
9
1
1
8

EXHIBIT F

OLY1801.014

--
 

-- --
 

--

P
R

O
P

O
S

E
D

 C
O

N
D

IT
IO

N
 D

R
A

IN
A

G
E

 M
A

P

A
N

N
 &

 2
1
5
 P

H
A

S
E

 1
 

U
P

G
R

O
W

T
H

 N
V

 P
A

R
T

N
E

R
S

, 
L

L
C

THIS DRAINAGE MAP ADDRESSES THE
PLANNED DRAINAGE PATTERN OF A
RESIDENTIAL SUBDIVISION THAT IS

CURRENTLY UNDER CONSTRUCTION.

THE DRAINAGE PATTERN IS
REFERENCED TO SUPERCEED THE
READILY AVAILABLE TOPOGRAPHY

USED FOR THIS AREA.

PROJECT SITE



                                                      APPENDIX H
Reference Material

Technical Drainage Study for Park & Hammer Residential 

(PW21-17227)



Approval Letters









                                                                    Referenced Drainage Exhibits 



PROJECT SITE

ANTICIPATED FLOW RATE HEADING EAST IN
FISHER FROM GRAND CANYON

ANTICIPATED FLOW RATE HEADING SOUTH
IN GRAND CANYON FROM FISHER

NOTE THAT THESE FLOW RATES ARE
REFERENCED FROM A PROJECT
WERE FLOWS NORTH OF ANN RD
CROSS AN ROAD.



THIS DRAINAGE MAP IS REFERENCED BY THE PW
21-17227 PROJECT



                                                      APPENDIX I
Reference Material

Technical Drainage Study for Grand Canyon & Rosada 

(DS 4924)



Approval Letters











                                                                   Referenced Drainage Exhibits 
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PROJECT SITE

ANTICIPATED FLOW RATE HEADING EAST IN
WASHBURN FROM GRAND CANYON

ANTICIPATED FLOW RATE HEADING EAST IN
ROSADA WAY FROM GRAND CANYON



                                                      APPENDIX J
Reference Material

Technical Drainage Study for Park Meadows

   (PW19-15982)



Approval Letters













                                                                   Referenced Drainage Exhibits



PROJECT SITE

NO FLOW SPLIT
CONSIDERATON

ANTICIPATED FLOW RATE HEADING EAST IN ROSADA WAY (OFF1)





                                                      APPENDIX K
Reference Material

Technical Drainage Study Update for Morley Properties

   (PW18-1227)



Approval Letters









                                Referenced Plan Sheets





CROSS
FALL TO
THE EAST

DRAINAGE
EASEMENT TO
ROUTE OFFSITE
FLOWS SOUTH

DRAINAGE EASEMENT
TO ROUTE OFFSITE
FLOWS EAST

HIGH POINT IN
EULA STREET



CROSS
FALL TO
THE EAST

HIGH POINT IN
EULA STREET



                                                      APPENDIX L
Reference Material

Technical Drainage Study for MSM 19-600022

   (PW19-14561)



Approval Letters  









Referenced Plan Sheets





DRAINAGE
EASEMENT TO
ROUTE OFFSITE
FLOWS SOUTH

DRAINAGE EASEMENT
TO ROUTE OFFSITE
FLOWS EAST

DRAINAGE
EASEMENT TO
ROUTE OFFSITE
FLOWS NORTH

CROSS
FALL TO
THE
EAST



                                                     APPENDIX M
Reference Material

Technical Drainage Study for Infante – 2 Lots

   (PW18-11461)



                                                                    Approval Letters 









                                               Referenced Drainage Exhibits 



PROJECT SITE

ANTICIPATED
FLOW RATE IN
LA MADRE AT
JENSEN



                                                      APPENDIX N
Reference Material

Technical Drainage Study for Cristian & Shari Grimes Residence

   (PW07-42495)



                                                                    Approval Letters











                                               Referenced Drainage Exhibits 



PROJECT SITE

OLD BELTWAY
ALIGNMENT

ANTICIPATED FLOW AT GRAND
CANYON AND LA MADRE
FROM THE NORTHWEST

ANTICIPATED FLOW IN GRAND
CANYON NORTH OF LA MADRE

ANTICIPATED FLOW IN LA
MADRE WEST OF GRAND
CANYON

NO FLOW SPLIT
CONSIDERATON







                                                      APPENDIX O
Zoning & Planning Conditions



































































                                                      APPENDIX P
Improvement Plans


