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CITY OF LAS VEGAS
INTER-OFFICE MEMORANDUM

DATE:
December 26, 2019

TO:
Land Development Services

Department of Building & Safety

FROM: /
Jennifer Shinn, P.E._— |
Flood Control, Engr. Assdciate
Department of Public Works

SUBJECT:

| Drainage Study for:
Summerlin Village 21 Parcel J

COPIES TO:
Slater Hanifan Group

Cross Streets:

Carriage Hill Drive and Kindle Corner Way

KB Home

File Number:

F:\Depot\DSMemos\DS05223A.doc

Bart Anderson, P.E., DevCo

Parcel Number:

137-26-112-002

Zoning Action:

FEMA Flood Zone YES NO X
Proposed Storm Drain | YES X NO
HISTORY DATE DATE COMMENTS REVIEW FEES PAID
RECEIVED | REVIEWED FEES Payment Trn #
18t Submittal | 11/25/2019 | 12/12/2019 See Comments Below $400.00 | 3656311: $400
TOTAL FEES (LDDRS): | $400.00 -——-
REMARKS:

The Drainage Study for the subject project has been reviewed and:

is approved subject to conformance to all City standards and the following conditions:
X 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.
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1.

The following are comments pertaining to the subject site specific drainage study and grading plans:

Provide a copy of the zoning/planning conditions associated with this site with the next submittal to
verify compliance with conditions. Flood Control will not issue conditional approval of the drainage
study without the associated zoning/planning conditions (issued by the City Council). Any
associated conditions of approval that revise the site drainage parameters will require that the
drainage study be revised and resubmitted.

Sites with a grade difference of 2 feet above or below existing grades are required to have
approval from the City of Las Vegas Planning and Development Department. The engineer must
submit copies of the grading plans and detail sheets with a letter justifying the grade difference to
the City Planning Department (229-6301). The engineer must provide City Planning approval with
the next submittal.

The R-curb height is 4.5” which equals 0.38" (from flowline to top of curb). As a general rule in
Summerlin, the 100-year flow in the streets cannot overtop the street curb. The Table of 100-Year
Hydraulic Sections in Exhibit E revealed that a few Sections will experience over the curb flood
flow. The engineer/developer shall use bigger storm drains to reduce the 100-year flow depth to
top of curb at most. If an agreement has been made with Summerlin to not comply with this rule
provide signed documentation. L{T@ pariaeeanep

The report states that the Garage Finished Floors meet the twice the depth of flow above the
adjacent TC criteria. Some discrepancies are found. For example Lot 111 has an adjacent
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upstream TC of 3292.81 with a GFF of 3292.60 and a flow depth of 0.23, with a roll curb height the/U(
GFF shall be a minimum of 3292.89. - Sf&

5. Per Exhibit EX-F the FL used in the calculations appears to be from the downstream point of the
garage. For example on Lot 111 the FL in the table is shown as 3292.10, but should be 3292.43.
Revise the GFF calculations to reflect the plans accordingly.

6./AII Public Drainage Easements Drainage Easements to be Privately Maintained need to be shown
on the associated cross sections. For example on Sheet G1 Section 21 D-2 a drainage easement
is called out on the plans, but not shown in the cross section.

7./The locations where stormwater will surface flow between private lots is to be designated as a
Public Drainage Easement. For example, Lots 61 through 64 flow does appear to be conveyed
through the back of the properties allowing flow between private residences will require a Public
Drainage Easement.

8./Storm drain shall not be placed underneath sidewalk. Relocate the storm drain to be in the street
away from the curb and gutter.

9. SSDI #2 encroaches onto Lots 15 and 16. Relocate the drop inlet or provide a common element in

order for the drop inlet to be within a public drainage easement. £ ,
10. The ponding depth for the Emergency Overflow is limited to 127, (jv & rEviees v
1. Provide an exhibit with the location of all proposed drainage easements.

12:The worksheets for street section calculations do not follow a logical order in the report. For
instance, calculations for section J5 is presented prior to sections J1 to J4, and section 12 is
reported before section 1. For ease of review sort cross sections in the report in the same order as
the table provided on Exhibit E. V74

1$./The calculations provided for cross section H3 uses a flow value of 5 cfs, while the proposed
drainage map Exhibit E shows 4 cfs. Revise accordingly.

14./In the proposed drainage map (Exhibit E), the ultimate conditions emergency overflow hydraulic
summary table is duplicated. The data associated with the Emergency Overflow 1 (EO1) is
different between the two tables, and one provides the depth and velocity values for the EO1 using
~a weir width of 15 feet which does not meet the street width at that section.

16. In Standard Form 6, the upstream and downstream inverts for the lateral storm line from inlet P4
does not match the inverts shown in sheet SD-3. In the sheet SD-3, the inverts are D/S = 3273.84
and U/S = 3274.07. Revise accordingly.

16. In Standard Form 6, lateral flows from inlets P4 and P6 are reported as non-pressurized. However, ;
lateral storm lines from P4 and P6 are likely to be pressurized, based on the HGL shown in sheets ULk
SD 3 and SD-1, respectively. Standard Form 6 is not intended to analyze pressurized flows. Mc @

UV WA
17. Label the existing storm drain with the CLV Drawing Number(s)—not application numbers. cb,ij
‘s
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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:  T20S/R59E/S26
HDR/JKS AREA  K-26
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TECHNICAL DRAINAGE STUDY

Summerlin Village 21 Parcel J
(Aka: Ascent)

City of Las Vegas, Nevada

Job No.: KBH1913.000
Date: October 2019

Prepared By:
Slater Hanifan Group, a Westwood Team
5740 S. Arville Street, Suite 216
Las Vegas, Nevada 89118
Phone: 702-284-5300 = Fax: 702-284-5399

Prepared For:
KB Home
5795 Badura Avenue, Ste 180
Las Vegas, NV 89118
Phone: 702-266-8400 = Fax: 702-266-8623

Stanley Okey Amadi, P.E., CFM
NV Professional Engineer No. 21724

Assisted by: Caitlyn Alcantara, E.I.



SLATER

HANIFAN

KBH1913-000

October 18, 2019

Albert Sung, P.E.— Flood Control Project Engineer
City of Las Vegas Department of Public Works
333 N. Rancho Drive

Las Vegas, Nevada 89106

Subject: Technical Drainage Study for Summerlin Village 21 Parcel J

Mr. Sung:

This letter certifies that all items provided on the Technical Drainage Study for Summeriin Village
21 Parcel J submittal CD match the paper version bound into the study.

Respectfully Submitted,
SLATER IFAN GROUP, A Westwood Team

Stanley Okey Amadi, P.E., CFM

Project Manager — Flood Control Division

57405, Arville Street, Suite 216 | Las Vegas, NV 89118 | 702.284.5300 | shg-inc.com |




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE STUDY INFORMATION FORM

Name of Development: Summerlin Village 21 Parcel J Date: October 2019
Location of Development: a) Descriptive (Cross Streets): North/South:  Carriage Hill Drive
East/West: Kindle Corner Way
b) Section: 26 Township: 208 Range: 59E

c) APN: 137-26-112-002

Name of Owner:  Owner: Hughes Howard Company LLC Developer: KB Home

Telephone No.: 702-266-8400 Fax No.: 702-266-8623 E-mail Address: pchao@kbhome.com

Address: 5795 Badura Avenue, Suite 180 Las Vegas NV 89118

Contact Person — Name: Stanley Okey Amadi, P.E., CFM Telephone No.:  (702) 284-5300

*E-mail Address:  Stanley.amadi@westwoodps.com FaxNo.: (702) 284-5399

Firm:  Slater Hanifan Group, A Westwood Team

Address: 5740 S. Arville #216 Las Vegas NV 89118

Type of Land Development/Land Disturbance Process:
| [ | Rezoning [ | Subdivison Map [] | Clearing and grading Only
__B Parcel Map Xl [ Planned Unit Development [J | Other (Please specify below)

Large Parcel Map [ [ Building Permit ]
1. Total Owned Land Area: At Site:  11.74 acres Being Developed/Disturbed: 11.74 acres

2. Is a portion or all of the subject property located in a FEMA Flood Hazard Area? O Yes* X No

3. Is the property bordered or crossed by an existing or proposed Clark County Regional Flood

Control District Master Planned Facility? B4 Yes* [ No
4. Proposed type of development (Residential, Commercial, Etc.): Single Family Residential

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

6. Has the site drainage been evaluated in the past? KX Yes* [d No If yes, please identify documentation:
Summerlin West Planning Area MPU Update DS4926

7. If known, please briefly identify the proposed discharge point(s) of runoff from the site: ~ Project will discharge flows to storm drain stub

Carriage Hill Drive.

8. Briefly describe your proposed schedule for the subject project: ~ Single phase. ASAP.

Submit this form as part of the required drainage study to the local entity which has jurisdiction over
@ The subject property. This form may provide sufficient information to serve as the Conceptual Drainage
s Study.
«©
g m% g *Newly Required Field
= = **Review and concurrence of the Clark County Regional Flood Control District is required
w SO0 123000 = Revision Date
Engineer’s Seal Local Entity File No.
REFERENCE: STANDARD FORM 1

Updated 05/01/2008




CITY OF LAS VEGAS

MINIMUM DRAINAGE STUDY CRITERIA
STANDARD FORM 2 CHECKLIST SUPPLEMENT

(Revised 5/18/11)

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 Fiood 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
. N/A | must be received prior to final acceptance of the drainage study.)

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

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

X S CAD file formats with a minimum of 300dpi are the desired formats. [f figures are in color, they must
be scanned in color and saved as a separate file.

6‘0 . g‘E ¢ Dby 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.

Il. GRADING PLAN INFORMATION

Yes | No

X - (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
X - 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,
X § 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.)

Flood Control Section » 333 N. Rancho Drive « Las Vegas, NV 89106
Ph. (702) 229-6541  Fax (702) 382-8551
www.lasvegasnevada.gov
Page 1




CITY OF LAS VEGAS MINIMUM DRAINAGE STUDY CRITERIA CHECKLIST

Il. 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 lil, 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. biock 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.)

N/A

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.

N/A

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.

lll. Local Entity Criteria - City of Las Vegas ~ Manual Section 1600

Yes

No

N/A

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.

N/A

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.

N/A

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.

Flood Control Section « 333 N. Rancho Drive ¢ Las Vegas, NV 89106
Ph. (702) 229-6541 + Fax (702) 382-8551

www.lasvegasnevada.gov
Page 2




CITY OF LAS VEGAS MINIMUM DRAINAGE STUDY CRITERIA CHECKLIST

lll. 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
: N/A | 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
. N/A | larger than 18 inches will be required up to a maximum of 36”. Inlets must be sized to match the pipe
size provided.

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

e 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.

Flood Control Section « 333 N. Rancho Drive « Las Vegas, NV 89106
Ph. (702) 229-6541 « Fax (702) 382-8551

www.lasvegasnevada.gov
Page 3




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Project Name: Summerlin Village 21 Parcel J Map ID:

Firm Name: Slater Hanifan Group, A Westwood Team Engineer: Stanley Okey Amadi, P.E., CFM

Address: 5740 S. Arville #216

City: Las Vegas State: NV Zip: 89118

Phone Number: (702) 284-5300 Fax Number: (702) 284-5399

Property Owner: Owner: Hughes Howard Company LLC Developer: KB Home

Address: 5795 Badura Avenue, Suite 180

City: Las Vegas State: NV Zip: 89118

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.

. GENERAL REQUIREMENT
Yes No
X _-__ Design Manual Standard Form 1 with the engineer's seal and signature.
X_ _~_ Design Manual Standard Form 4.
X_ ______ 2copies of the 24" x 36" Drainage Plan.
B N/A A notarized letter from the adjacent property owner(s) allowing off-site grading or discharge.
Il. MAPS AND EXHIBITS
Yes No
X_ ___ Acopy of a current Flood Insurance Rate Map (FIRM) with the site delineated.
X_ — Acopy 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

Draft Revised 5-2013 -1-



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Yes No
X -

Yes No

Il. MAPS AND EXHIBITS (Continued)

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.

ilil. DRAINAGE PLAN

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

Draft Revised 5-2013




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

. DRAINAGE PLAN (Continued)
Yes No
N/A

Streets with off-set crowns.

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

X 3 Property lines.

X 3 Right-of-way lines and widths, existing and proposed.

X N Existing improvements and their elevations.

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

X B Concentration points and drainage flow direction with Q100 and V9o and D1qg in streets.

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

X ¥ Location and cross-section of street capacity calculations.

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

X 5 Existing and proposed drainage facilities, appurtenances, and connections (i.e., sidewalk,
ditches, swales, storm drain systems, unimproved and improved channels, and culverts, etc.)
stating size, material, shape, and slope with plan and profile and HGL calculations.

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

B N/A 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.

g N/A Location and detail of flood walls illustrating depth of flow, proposed grouting height, etc.

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

X x Building and/or lot numbers.

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

: N/A 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
Draft Revised 5-2013 -3-




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Iil. DRAINAGE PLAN (Continued)

Yes No

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

X N 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 Qqqo flows.

X 5 Street slopes for perimeter and interior streets. The minimum slope is 0.4 percent.

- N/A

Location and detail of best management practice (BMP) for parking lots and low impact
development (LID) (if required).

IV. HYDROLOGIC ANALYSIS

Yes No
- N/A

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

g N/A

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.

> N/A 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, Q19 and Qo 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.

B N/A Calculation for impervious area for parking lots and LIDs (if required).

REFERENCE: STANDARD FORM 2

Draft Revised 5-2013 -4-



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Yes

No
N/A

X

N/A

N/A

N/A

N/A

V. HYDRAULIC ANALYSIS

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 Q1o flows representing the worst case for
interior and all perimeter streets. Qoo dxv<8. Qi dxv <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,
Quioo 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 Qo0 weir height or flow depth, whichever is greater.

A complete water surface profile analysis (HEC-2, HEC-RAS, etc.) for channe! 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

Draft Revised 5-2013




Technical Drainage Study — Summerlin Village 21 Parcel J - Ascent
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INTRODUCTION

Project Overview & Study Purpose

KB Home is proposing a single-family residential development on approximately 11.74 acres,
located south of the undeveloped roadway alignment of Kindle Corner Avenue, and west of
undeveloped roadway alignment of Carriage Hill Drive, within the Summerlin Village 21
Master Planned Community in the City of Las Vegas, Nevada. The project site is identified
on the included improvement plans as Summerlin Village 21 Parcel J (Aka: Ascent)
(hereinafter referred to as the Project Site). Please note that the project site will be
constructed in a single phase.

The purpose of this study is to provide a detailed hydrologic and hydraulic analyses for the
site and to substantiate the hydraulic design in order to protect the property from onsite and
offsite runoff in accordance with local storm water management criteria. It is also the purpose
of this study to show conformance with the drainage patterns established and master planned
by prior approved drainage studies. This study also provides an inventory of the existing
drainage facilities in the vicinity of the site, as well as recommends the site-specific facilities
necessary to control runoff impacting the project sites.

Site Description

The project site is identified by Assessor’s Parcel Number (APN) 137-26-112-002 within
Township 20 South, Range 59 East, and Sections 26. The project site is bound by Carriage
Hill Drive to the east, Kindle Corner Avenue alignment to the north and undeveloped property
to the south and west. The adjacent western parcel is currently under review by the City of
Las Vegas for the Moro Rock residential subdivision development by Richmond American
Homes. The location of the project site, relative to the surrounding streets, is identified on
the Location Map (Exhibit A), included in Appendix A for reference.

The project site currently consists of existing desert shrub, generally draining in an easterly
direction. The project site proposes 137 attached single-family residential lots with a typical
lot size of 2,500 square feet. The tentative map has been reviewed by staff with
recommendation for approval. Notice of Final Action is still pending and will be provided prior
to the approval of the drainage study.

The project site is within the Summerlin Village 21 Master Plan area and was most recently
addressed in the Update #1 to the Flood Control Master Plan Update — Summerlin West
Planning Area. This master study established the overall drainage patterns and the drainage
infrastructure required for the Village 21 area. It is assumed that the future perimeter streets
around the project site will be in place with their associated storm drain facilities per the
Master Study and follow-up infrastructure studies in all of the developed conditions for this
study.

FEMA Flood Zone Designation

The project site is located on Flood Insurance Rate Map (FIRM) Panel 32003C2150E, dated
September 27, 2002. The project site is located within FEMA designated unshaded Zone X.
Zone X (unshaded) is described by FEMA as an area determined to be outside the 0.2%
annual chance floodplain. Exhibit B identifying the project site on the FIRM Panel has been
included in Appendix A for reference.
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CCRFCD Facility Information

The project site has been identified on the current 2018 CCRFCD MPU Figure F-22, which
is included as Exhibit C1 in Appendix A for reference. Per the 2018 CCRFCD MPU
(Reference 1), the Angel Park - Carriage Hill Branch (APCH) is the closest regional facility
adjacent to the site. This facility is located east of the project site and is identified as a
Category B Proposed Facility. The facility is adjacent to the project site within Carriage Hill
Drive and accepts flows from the project site. Refer to Exhibit C2 in Appendix A for the facility
inventory summary table.

CCRFCD Hydrology Information

Figure W-4, from the 2018 Las Vegas Valley Flood Control Master Plan Update (MPU,
Reference 1), shows that the project site lies within MPU subbasin SWFH-13. This subbasin
appears to drain south into subbasin SWFH-14; however, the APCH facility has provided the
required stub for drainage of the subbasin. Exhibit C3 identifying the project site on the MPU
figure has been included in Appendix A for reference.

Referenced Studies

The following approved studies and improvement plans have been reviewed and deemed
acceptable for reference in the preparation of this study. Slater Hanifan Group concurs with
the referenced and adopted hydrologic and hydraulic analyses from the studies and the
results established therein.

1. Technical Drainage Study Update #1 for the Flood Control Master Plan Update —
Summerlin West Planning Area (hereinafter referred to as the Master Study, DS 4926;
Reference 4), prepared by VTN Nevada. The Master Study has been utilized to establish
the flow rate generated by the developed site as well as the flows conveyed within the
adjacent perimeter street. Relevant reference material from the Master Study has been
included in Appendix E.

2. Update #1 to the Technical Drainage Study for Summerlin West Village 21 — Kindle
Corner Avenue Improvements (Formerly Street B) - Carriage Hill Drive to Desert Foothills
Drive) (hereinafter referred to as the Kindle Corner Study, DS 5086; Reference 5),
prepared by VTN Nevada. The Kindle Corner Study addressed the street improvements
and utilities in the street adjacent to the site including the existing storm drain and inlets.
The study has been referenced to adopt the street flows and street section of Kindle
Corner Avenue utilized in the street flow depth calculation for flood protection of the site.
Relevant reference material from the study has been included in Appendix F.

3. Technical Drainage Study for Summerlin Village 21 Carriage Hill Drive (Redpoint Drive
to Summerlin Parkway) (hereinafter referred to as the Carriage Hill Study, DS 5064;
Reference 6), prepared by VTN Nevada. The Carriage Hill Study addressed the street
improvements and utilities in the street adjacent to the site including the existing 34"x53”
HERCP storm drain stub for the project site to tie into. Relevant reference material from
the study has been included in Appendix G.

4. Technical Drainage Study for Summerlin Village 21 Parcel K (Aka: Moro Rock)
(hereinafter referred to as the Parcel K Study, DS 5182; Reference 7), prepared by Slater
Hanifan Group, A Westwood Team. The Parcel K Study is currently under review and is
designed to discharge minor onsite flows into Kindle Corner Avenue which was not
planned by the Master Study. The study has been referenced to adopt and incorporate

2
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the flows into the street section computation for Kindle Corner Avenue adjacent to the
site. Relevant reference material from the study has been included in Appendix H.

2 METHODOLOGY

2.1

2.2

2.3

Compliance

The methodologies utilized in the preparation of this study are in compliance with the Clark
County Regional Flood Control District's Hydrologic Criteria and Drainage Design Manual
(CCRFCD Manual, Reference 2).

Hydrologic Modeling

No hydrologic basins are being analyzed with this study. The site is within a master plan
area where the developed condition drainage patterns, discharge points and allowable peak
flow rates have been determined by the Master Study. The proposed land use is the same
as master planned and analyzed by the Master Study. Therefore, a revised analysis is not
necessary and have not been provided. The developed condition hydrologic analysis for the
site and the tributary areas have been referenced from the Master Study. The referenced
developed condition hydrologic computations have been included in Appendix E.

Hydraulic Modeling

Street Flow: Street flows have been analyzed utilizing the FlowMaster Version 8i software
by Bentley Systems. In accordance with the CCRFCD Manual, the depth times velocity factor
(D x V) for street flow for the 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 flows during the
100-year storm event must be less than or equal to 8, with a maximum depth of 2-ft.

Note that per coordination with Summerlin Planning and Review, the flow depths along the
interior streets will be allowed to exceed curb height due to the narrow street widths and to
avoid unnecessary utility conflicts or inadequate clearances.

Curb Inlets: Curb inlets have been assessed using an in-house computation spreadsheet
which utilizes equations outlined in Section 805 of the CCRFCD Manual, which includes a
50% clogging factor in determining sizes.

Storm Drains: The hydraulic analysis for the existing storm drain stub has been performed
utilizing the WSPGW software by the Los Angeles Department of Public Works. The
CCRFCD Standard Form 6 (SF-6) spreadsheet is utilized for the assessment of lateral losses
in one segment storm drain laterals. As outlined in the CCRFCD Manual, storm drain
facilities are required to maintain the hydraulic gradient line (HGL) a minimum 1-ft below
above finished grade and limit the flow velocities in the facility to less than 25 ft/s.

Drainage Easements: The product type proposed with this project warrants the need for
cross-lot drainage which requires drainage easements thru the downstream lots. Normal
depth computations thru the easements have been analyzed utilizing the FlowMaster Version
8i software by Bentley Systems. Per the coordination between SHG, KB Home and CLV
flood control staff, the finished floor elevations of the buildings adjacent to the easements will
be set at a minimum of 6” above the water surface elevation in the easement.
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3 EXISTING DRAINAGE CONDITION

3.1

Definition of Existing Condition

The existing drainage condition of the project site has been addressed by the Master Study
and will not be revisited by this study. Note that the Master Study has set the developed
condition drainage patterns and allowable flow rates for the entire master plan area;
therefore, a site-specific existing condition hydrologic analysis is not necessary and has not
been provided.

4 DEVELOPED DRAINAGE CONDITION

4.1

4.2

Definition of Developed Condition

The developed condition considers that the site and the entire Summerlin Village 21 including
the roadway and drainage infrastructures are fully installed and operational. Therefore, no
offsite flows will directly impact or convey thru the site.

Discussion of Developed Condition

The developed condition hydrologic analysis of the site has been referenced from the Master
Study. The site was analyzed as drainage basin J which generates a 100-year peak flow of
42 cfs and is planned to surface flow to the southeast corner of the site and be captured by
a proposed storm drain stub that ties into the regional system Carriage Hill Drive. Based on
the onsite drainage area and the referenced peak flow, prorated subbasins have been
established by this study to estimate design discharges utilized in sizing facilities and swale
hydraulic sections as well as street flow computations and finished floor evaluations.

Note that the existing storm drain stub at the southeast corner of the site was designed to
capture the entire 100-year flow generated by the site. However, based on the site plan and
proposed grading, subbasins J (k & i) which generates a combined prorated 100-year flow
of 5 cfs will drain away from the site into the perimeter streets as opposed to the storm drain
stub as master planned. Hence the total onsite flows (37 cfs) conveyed to the storm drain
stub will be reduced by 5 cfs.

The discharge to the adjacent streets is considered insignificant and is currently being
coordinated with The Howard Hughes Corporation for an update to the Master Study if
deemed necessary. Note that the upstream flows in the arroyo will be cut-off and captured
by the upstream regional facilities in Desert Foothills Drive; therefore, the flows within the
portion of the arroyo adjacent to the site will be insignificant comprising mainly of the flows
generated by the arroyo. Refer to Exhibit E provided in Appendix A for the Developed
Condition Drainage Map depicting the prorated onsite sub-basins and a summary table of
the street flow calculations.

5 Hydraulic Computations

5.1

Summary of Developed Condition Street Flows

The 100-year street flow summary table has been included on Exhibit E, and the supporting
FlowMaster street flow computations have been included in Appendix B for reference. The
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surface flows in the adjacent perimeter streets of Kindle Corner and Carriage Hill Drive have
been referenced from the Carriage Hill Study and utilized for the supporting street hydraulic
computations. Note that the Master Study has planned stubs for all parcel to discharge
directly into mainline storm drain facilities. Thus, the surface flows in the perimeter streets
will only comprise of the runoff generated by the respective rights-of-way in addition to the
flows from the prorated subbasins that sheet flows into the perimeter streets.

Review of the street flow summary table shows that the criteria set forth in Section 2.3 of this
report are satisfied. Note that only the 100-year street flow computations have been
performed since the 100-year flows are shown to also satisfy the 10-year criteria.

Summary of Recommended Facilities

The entire site was master planned to discharge into a storm drain stub located at the
southeast corner of site. A sump inlet and four (4) on-grade inlets have been proposed to
capture the onsite flows and discharge thru the existing stub. The on-grade inlets are located
upstream and have been sized to maximize the capture capacity in order to reduce bypass
surface flows. The sump inlet has is sized by limiting the depth of ponding required to capture
the flows at the top-of-curb for a total depth of 8.0-inches. Note that inclusive of the local
depression typical with construction of Type CM2 inlets, the depth at top-of-curb is an
average of 8.0-inches (0.67-ft) above the grate and 10-inches above the flow line. The drop
inlet sizing computations are provided in Appendix C for reference.

The WSPGW software has been utilized for the analysis of the mainline storm drain. The
starting HGL is referenced from the connecting stub per the analysis provided by the Carriage
Hill Study. The Standard Form 6 (SF-6) lateral loss computations are also utilized to evaluate
the drop inlet laterals to ensure that there are adequate capacities to convey the captured
flows. The WSPGW model and SF-6 calculations show that the mainline storm drain and
drop inlet laterals will adequately convey the design flows and will maintain the HGLs at more
than 1-ft below the finished grade elevations. Please refer to Appendix C for the WSPGW
and SF-6 output files. Refer to Exhibit E for an illustration of the existing storm drain system
and proposed drop inlet connection. The proposed inlets and storm drain system meet
applicable criteria as described in Section 2.3 of this report.

Note also that the site entrance off of kindle Corner Avenue has been designed to include a
driveway hump elevated at a minimum of 6-inches above the water surface elevation in the
street.

Summary of Drainage Easements

The proposed product type intended for development of the site includes townhome style
buildings with multiple lots on the same pad. This product type results in cross-lot drainage
condition which requires drainage easements thru the downstream lots to provide legal
drainage paths between the parcels. Per our coordination with CLV staff, 5-ft wide public
drainage easements to be privately maintained by the Home Owners Association (HOA) will
be acceptable. The easements do not need to be concrete lined nor include a concrete valley
gutter. In order to estimate the localized flows within each cross-lot drainage easement, the
highest area (0.223 ac) of the pad with the most number (five) of lots have been utilized to
estimate the prorated flow for the easements. The flow-area ratio for the site is estimated to
be approximately of 3.6 cfs/ac (i.e. 42/11.83 cfs/ac). Thus, a maximum 100-year flow of
approximately one-half of 0.806 cfs (say 0.41 cfs) will be conveyed thru the easements since
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the ridgeline of the building roof is anticipated across the middle of the buildings. The
easements will comprise of a typical lot swale section (V-ditch with 3:1 SS) at a minimum
longitudinal slope of 1%. Based on the prorated flow, a normal depth computation is provided
to represent all the easements. Please refer to Appendix B for the Typical Cross-lot Drainage
Easement normal depth calculation. The computation is considered conservative since the
flow is estimated from the pad that contains the greatest number of lots and the hydraulic
section utilizes the minimum longitudinal slope as all the easement sections are the same
representative of a typical lot swale. The finished floor elevations have been designed to
maintain a minimum of 6” above the water surface elevation within the drainage easements
as requested by CLV staff.

Summary of Proposed Finished Floors

The proposed finished floors have been designed to be flood protected based on the
following CCRFCD and CLV criteria:

e The proposed finished floors have been elevated at more than twice the 100-year
depth of flow in the adjacent streets measured at the high side of the lots.

e The finished floors have been elevated a vertical distance of at least 6-inches above
the adjacent to-of-curb, measured at the high side of the lot.

e The finished floors have also been flood protected and/or elevated above twice the
depth of flow in the adjacent perimeter streets.

e Some of the proposed product type comprises of multiple lots on one pad which
requires cross-lot drainage; therefore, 5-ft wide public drainage easements have been
designated where applicable. The pertinent finished floors adjacent to drainage
easements have been elevated to a minimum of 6” above the water surface elevation
in the drainage easement.

Additional analysis for the garage finished floor elevations have also been provided. Majority
of the garage finished floor elevations have been elevated to more than 6” above the water
surface elevation measured at the high side of the driveways. Sixty-one (61) lots were
determined to not be able to meet this criteria due to the short (5-ft) driveways which results
in significant driveway slopes in excess of 20%. However, all the garage finished floors have
been shown to meet the criteria of being above twice the 100-year flow depth and are
therefore considered adequately flood protected. The hydraulic evaluation of proposed
finished floors, utilizing the applicable flow depths established by this study, has been
included in Appendix D. In order to avoid clutter on the grading plans, a Garage Finished
Floor (GFF) and Driveway Slope Analysis Exhibit (EXH-F) has been provided in Appendix A
to depict the driveway slopes and the elevations utilized for the garage finished floor analysis
at the upstream side of the driveways.

CONCLUSIONS & RECOMMENDATIONS

1. The proposed improvements are not located within a FEMA designated SFHA.

2. The project site is bordered by the proposed CCRFCD Angel Park — Carriage Hill Branch
(APCH) facility. Therefore, CCRFCD concurrence is anticipated for this study.
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3. The project site design is in compliance with Master Study which has established the
ultimate built-out condition drainage patterns and allowable flow rates. Minor deviation
from the Master Study with regard to drainage into Kindle Corner Avenue and Carriage
Hill Drive have been noted and will be address in an update to the Master Study.

4. The proposed street flows and drainage facilities have been designed to satisfy both the
CLV and CCRFCD design criteria.

5. The proposed finished floor elevations will be adequately protected from flows due to a
100-year storm event meeting criteria against design flows and potential overflow
conditions. All the proposed finished floor elevations have been designed to meet the
local City of Las Vegas as well as the CCRFCD flood protection criteria.

6. The project’s grading plan and detail sheets included in the last appendices of this study

support the drainage patterns, conclusions and/or recommendations detailed in this
study.
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*The HEC-1 node shown identifies the controlling concentration point for the associated facility and is located upstream of this facility due to decreasing peak flow with increasing tribulary area caused by storm distribution transitions, depth area reduction factors, or attenuation of flow from routing.
**As-built or design sfopes were used when available. All other slopes are based on existing topography. The user should verify the facility slope listed prior to performirg any facility specific analysis.
* For parallel facilities, the existing facility flow equals its normal depth capacity, and the proposed paralle! facility flow equals the remaining flow (i.e. HEC-1 Node flow = existing facility normal depth capacity + proposed parallel facility flow).
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Worksheet for A1 MIN (Half Street)

Project Description

Friction Method

Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 590 %

Discharge 2.00 fit¥s

Section Definitions

Station (ft) Elevation (ft)

0+00.00 0.38
0+00.35 0.38
0+01.33 0.06
0+01.33 0.00
0+02.50 0.13
0+02.50 0.17
0+15.00 0.42

Roughness Segment Definitions

Start Station Ending Station
(0+00.00, 0.38) (0+02.50, 0.13)
(0+02.50, 0.13) (0+15.00, 0.42)

Options

current Kougnness vveignted

Method Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channe! Weighting Method Pavlovskii's Method

Results

Normal Depth 0.26 ft

Elevation Range 0.00 to 0.42 ft

Flow Area 0.47 ft2

Wetted Perimeter 6.25 ft

Hydraulic Radius 0.08 ft

Roughness Coefficient

0.013
0.016

Bentley Systems, Inc. Haestad Methods SolBenti®eftewMaster V8i (SELECTseries 1) [08.11.01.03]
10/25/2019 10:15:36 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page
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Worksheet for A1 MIN (Half Street)

Results

Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

10/25/2019 10:15:36 AM

6.1
0.26
0.33
0.00720
4.24
0.28
0.54
2.69
Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.26

0.33

5.90

0.00720

Bentley Systems, Inc. Haestad Methods SolBanti®eftewMaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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Cross Section for A1 MIN (Half Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 590 %

Normal Depth 0.26 ft

Discharge 2.00 ft¥s

Cross Section Image

0.65

0.60

055
0.50

0.45]
0.40 4
0.35 .\ "

0.30

025

020 \
0.15

0.10

0.05

0.00

005

0.10

0.15

020

0251 — — et
0+00 0+02 0+04 0+06 0+08 0+10 0+12 0+14
Station

Elevation
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Worksheet for A1 MAX (Half Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 6.88 %

Discharge 2.00 ft¥s

Section Definitions

Station (ft) Elevation (ft)

0+00.00 0.38
0+00.35 0.38
0+01.33 0.06
0+01.33 0.00
0+02.50 0.13
0+02.50 0.17
0+15.00 0.42

Roughness Segment Definitions

Start Station Ending Station
(0+00.00, 0.38) (0+02.50, 0.13)
(0+02.50, 0.13) (0+15.00, 0.42)

Options

current Koughness vveighted Pavlovskii's Method

Method

Open Channe! Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.25 ft

Elevation Range 0.00 to 0.42 ft

Flow Area 0.44 ft2

Wetted Perimeter 598 ft

Hydraulic Radius 0.07 ft

Roughness Coefficient

0.013
0.016

Bentley Systems, Inc. Haestad Methods SolRintl©¢eftewMaster V8i (SELECTseries 1) [08.11.01.03]
10/25/2019 10:17:55 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page
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Worksheet for A1 MAX (Half Street)

Results

Top Width 584 ft
Normal Depth 0.25 ft
Critical Depth 033 ft
Critical Slope 0.00717 ft/ft
Velocity 453 ft/s
Velocity Head 032 ft
Specific Energy 0.57 ft
Froude Number 291

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 it
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.25 ft
Critical Depth 0.33 ft
Channel Slope 6.88 %
Critical Slope 0.00717 ft/ft

Bentley Systems, Inc. Haestad Methods SollBanti@efitesvMaster V8i (SELECTseries 1) [08.11.01.03]
10/25/2019 10:17:55 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



Cross Section for A1 MAX (Half Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 688 %
Normal Depth 0.25 ft
Discharge 2.00 ft¥s

Cross Section Image

Elevation
=
N

i i

0400 0+02 0#04'0+08 0+08 0+10 0+12 0+14
Station
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Worksheet for A2 MIN (Half Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1156 %
Discharge 5.00 ft¥s

Section Definitions

Station (ft) Elevation (ft)
0+00.00 0.38
0+00.35 0.38
0+01.33 0.06
0+01.33 0.00
0+02.50 0.13
0+02.50 0.17
0+15.00 0.42

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.00, 0.38) (0+02.50, 0.13) 0.013
(0+02.50, 0.13) (0+15.00, 0.42) 0.016
Options
Current Kougnness vveigntea Pavlovskii's Method
Method

Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.40 ft
Elevation Range 0.00to 0.42 ft

Flow Area 1.87 ft2
Wetted Perimeter 14.06 ft
Hydraulic Radius 0.13 ft

Bentley Systems, Inc. Haestad Methods SolBantl®ehtesvMaster V8i (SELECTseries 1) [08.11.01.03]
10/25/2019 10:18:02 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for A2 MIN (Half Street)

Results

Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

10/25/2019 10:18:02 AM

13.88

0.40

0.43

0.00668
2.68

0.11

0.51

1.29

Superecritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.40

0.43

1.15

0.00668

Bentley Systems, Inc. Haestad Methods Sollantl®efiteswMaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

ft/s
ft/s

%
fuit

Page

2 of

2



Cross Section for A2 MIN (Half Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 115 %
Normal Depth 040 ft
Discharge 5.00 ft¥s

Cross Section Image

0.65
0.60°
055
0.50

Elevation

025 — : : ;
0+00 0+02 C+04 0+06 0+08 0+10 0+12 O+14
Station
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Worksheet for A2 MAX (Half Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

input Data

Channel Slope 6.88 %
Discharge 5.00 ft/s

Section Definitions

Station (ft) Elevation (ft)
0+00.00 0.38
0+00.35 0.38
0+01.33 0.06
0+01.33 0.00
0+02.50 0.13
0+02.50 0.17
0+15.00 0.42

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.00, 0.38) (0+02.50, 0.13) 0.013
(0+02.50, 0.13) (0+15.00, 0.42) 0.016
Options
Lurrent Kougnness vveignted Pavlovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 032 ft
Elevation Range 0.00 to 0.42 ft

Flow Area 0.93 ft2
Wetted Perimeter 9.41 ft

Hydraulic Radius 0.10 ft

Bentley Systems, Inc. Haestad Methods SolRantl€efitesvMaster V8i (SELECTseries 1) [08.11.01.03]
10/25/2019 10:18:10 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for A2 MAX (Half Street)

Results

Top Width 9.26 ft
Normal Depth 0.32 ft
Critical Depth 043 ft
Critical Slope 0.00660 ft/ft
Velocity 5.39 ft/s
Velocity Head 045 ft
Specific Energy 0.77 ft
Froude Number 3.00

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00
Length 0.00
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normai Depth 0.32 ft
Critical Depth 043 ft
Channel Slope 6.88 %
Critical Slope 0.00660 ft/ft

Bentley Systems, Inc. Haestad Methods SolBanti@efteswvMaster V8i (SELECTseries 1) [08.11.01.03]
10/25/2019 10:18:10 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



Cross Section for A2 MAX (Half Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 6.88 %
Normal Depth 0.32 ft
Discharge 5.00 ft/s

Cross Section Image

i N IRUNE: TR DU Sl M—
060 : : :

068]

050 : ;

Elevation

025 T
0+00 0+02 0+04 0+08 0+08 0+10 0+12 0+14
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Worksheet for A3 MIN (Half Street)

Project Description

Friction Method
Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Roughness Segment Definitions

Start Station

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

Options

current Koughness vveignted
Method

Open Channel Weighting Method
Closed Channel Weighting Method

Results

Normal Depth
Elevation Range
Flow Area
Wetted Perimeter

Hydraulic Radius

Manning Formula

Normal Depth

1.90
5.00

Elevation (ft)

0+00.00
0+00.35
0+01.33
0+01.33
0+02.50
0+02.50
0+15.00

Ending Station

Pavlovskii's Method
Pavlovskii's Method

Pavlovskii's Method

0.37
0.00to 0.42 ft
1.52
12.37
0.12

%
ft¥/s

0.38
0.38
0.06
0.00
0.13
0.17
0.42

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

Roughness Coefficient

0.013
0.016

Bentley Systems, Inc. Haestad Methods SolRinti€efitewMaster V8i (SELECTseries 1) [08.11.01.03]
10/25/2019 10:18:20 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page
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Worksheet for A3 MIN (Half Street)

Results

Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

10/25/2019 10:18:20 AM

12.21

0.37

0.43

0.00670
3.28

0.17

0.54

1.64

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.37

0.43

1.90

0.00670

Bentley Systems, Inc. Haestad Methods SolBanti€efitesvMaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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Cross Section for A3 MIN (Half Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 190 %
Normal Depth 0.37 ft
Discharge 5.00 ft¥/s

Cross Section Image

0.65
060
0.55
0.50

040}, S |
0.35';

0.30 :

025
020
0.15
0.10
0.05
0.00
-0.05
0.10
0.15
020

P s o i et
0+00 0+02 0+04 0+08 0+08 0+10 0+12 {O+14

Station
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Worksheet for A3 MAX (Half Street)

Project Description

Friction Method
Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Roughness Segment Definitions

Start Station

Manning Formula

Normal Depth

271 9%
5.00 ft¥/s
Elevation (ft)
0+00.00 0.38
0+00.35 0.38
0+01.33 0.06
0+01.33 0.00
0+02.50 0.13
0+02.50 0.17
0+15.00 0.42
Ending Station

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

Options

current koughness vveignted
Method

Open Channel Weighting Method
Closed Channel Weighting Method

Results

Normal Depth
Elevation Range
Flow Area
Wetted Perimeter
Hydraulic Radius

Pavlovskii's Method
Pavlovskii's Method
Pavlovskii's Method

0.00to 0.42 ft

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

0.36

1.33
11.48
0.12

Roughness Coefficient

0.013
0.016

Bentley Systems, inc. Haestad Methods SolBinti€efitesvMaster V8i (SELECTseries 1) [08.11.01.03]
10/25/2019 10:18:27 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page
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Worksheet for A3 MAX (Half Street)

Results

Top Width
Norma! Depth
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

10/25/2019 10:18:27 AM

11.32
0.36
0.43

0.00667
3.76
0.22
0.58
1.94

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.36

0.43

2.7

0.00667

Bentley Systems, Inc. Haestad Methods SolBinti@eftesvMaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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Cross Section for A3 MAX (Half Street)

Project Description

Friction Method Manning Formula

Solve For Normali Depth

Input Data

Channel Slope 271 %
Normal Depth 0.36 ft
Discharge 5.00 ft¥s

Cross Section Image

0.85
0.60
0.55
0.50
0.45
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0.35 : i
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Worksheet for B1 MIN (Half Street)

Project Description

Friction Method
Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Roughness Segment Definitions

Start Station

Manning Formula

Normal Depth

Elevation (ft)

0+00.00
0+00.35
0+01.33
0+01.33
0+02.50
0+02.50
0+15.00

1.90

%

2.00 ft¥s

Ending Station

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

Options

current Kougnness vveigntea
Method

Open Channel Weighting Method
Closed Channel Weighting Method

Results

Normal Depth
Elevation Range
Flow Area
Wetted Perimeter

Hydraulic Radius

Pavlovskii's Method
Pavlovskii's Method

Pavlovskii's Method

0.00 to 0.42 ft

0.38
0.38
0.06
0.00
0.13
0.17
0.42

Roughness Coefficient

(0+02.50, 0.13) 0.013
(0+15.00, 0.42) 0.016

0.30

0.75
8.29
0.09

Bentley Systems, Inc. Haestad Methods SolRinti€efitewMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for B1 MIN (Half Street)

Results

Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

10/25/2019 10:18:42 AM

8.15
0.30
0.33
0.00736
2.68
0.11
0.41
1.56
Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.30

0.33

1.90

0.00736

g:&:&:&

=
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Cross Section for B1 MIN (Half Street)

Project Description

Friction Method Manning Formula

Solve For Norma! Depth

Input Data

Channel Slope 190 %
Normal Depth 0.30 ft
Discharge 2.00 ft¥s

Cross Section Image

Elevation

i i
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Worksheet for B1 MAX (Half Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 253 %
Discharge 2.00 ft¥/s

Section Definitions

Station (ft) Elevation (ft)
0+00.00 0.38
0+00.35 0.38
0+01.33 0.06
0+01.33 0.00
0+02.50 0.13
0+02.50 0.17
0+15.00 0.42

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.00, 0.38) (0+02.50, 0.13) 0.013
(0+02.50, 0.13) (0+15.00, 0.42) 0.016
Options
Lurrent Kougnness vveighted Pavlovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.29 ft
Elevation Range 0.00 to 0.42 ft

Flow Area 0.67 ft2
Wetted Perimeter 776
Hydraulic Radius 0.09 ft

Bentley Systems, Inc. Haestad Methods SolBinti€efitesvMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for B1 MAX (Half Street)

Results

Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

10/25/2019 10:18:52 AM

7.61
0.29
0.33
0.00733
3.00
0.14
0.43
1.79

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.29

0.33

2.53

0.00733

Bentley Systems, Inc. Haestad Methods Sol@anti€efitewMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for B1 MAX (Half Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 253 %
Normal Depth 0.29 ft
Discharge 2.00 ft¥s

Cross Section Image
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Worksheet for C MIN (Half Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.90 %

Discharge 2.00 ft¥/s

Section Definitions

Station (ft) Elevation (ft)

0+00.00 0.50
0+00.50 0.48
0+00.50 0.00
0+01.50 0.13
0+01.50 0.17
0+15.00 0.44

Roughness Segment Definitions

Start Station Ending Station

(0+00.00, 0.50)
(0+01.50, 0.13)

Options

current Kougnness vveigntea Pavlovskii's Method
Method

Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth

Elevation Range 0.00 to 0.50 ft
Flow Area

Wetted Perimeter

Hydraulic Radius

Top Width

(0+01.50, 0.13)
(0+15.00, 0.44)

0.31

0.76
8.51
0.09
8.15

Roughness Coefficient

0.013
0.016

Bentley Systems, Inc. Haestad Methods SolRumnti®eftewMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for C MIN (Half Street)

Results

Normal Depth 0.31 ft
Critical Depth 035 ft
Critical Slope 0.00781 ft/ft
Velocity 263 ft/s
Velocity Head 0.1 ft
Specific Energy 042 ft
Froude Number 1.52

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.31 ft
Critical Depth 0.35 ft
Channel Slope 190 %
Critical Slope 0.00781 ft/ft

Bentley Systems, Inc. Haestad Methods SolRanti€@efitewMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for C MIN (Half Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 190 %

Normal Depth 0.31 ft

Discharge 2.00 ft¥s

Cross Section Image
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Worksheet for C MAX (Half Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 688 %
Discharge 2.00 ft¥s

Section Definitions

Station (ft) Elevation (ft)
0+00.00 0.50
0+00.50 0.48
0+00.50 0.00
0+01.50 0.13
0+01.50 0.17
0+15.00 0.44

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.00, 0.50) (0+01.50, 0.13) 0.013
(0+01.50, 0.13) (0+15.00, 0.44) 0.016
Options
current Kougnness vveigniea Pavlovskii's Method
Method

Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.27 1t
Elevation Range 0.00 to 0.50 ft

Flow Area 0.46 ft2
Wetted Perimeter 6.34 ft
Hydraulic Radius 0.07 ft
Top Width 6.03 ft

Bentley Systems, Inc. Haestad Methods SolRmnti®efitewMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for C MAX (Half Street)

Results

Normal Depth 0.27 ft
Critical Depth 035 ft
Critical Slope 0.00768 fu/ft
Velocity 437 ft/s
Velocity Head 0.30 ft
Specific Energy 0.57 ft
Froude Number 2.79

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 0.27 ft
Critical Depth 0.35 ft
Channel Slope 6.88 %
Critical Slope 0.00768 ft/ft

Bentley Systems, Inc. Haestad Methods SolRentl€efitesvMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for C MAX (Half Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 6.88 %
Normal Depth 0.27 ft
Discharge 2.00 ft¥s

Cross Section Image
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Worksheet for D MIN (Half Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 190 %
Discharge 2.00 ft¥s

Section Definitions

Station (ft) Elevation (ft)
0+00.00 0.50
0+00.50 0.48
0+00.50 0.00
0+01.50 0.13
0+01.50 0.17
0+15.00 0.44

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.00, 0.50) (0+01.50, 0.13) 0.013
(0+01.50, 0.13) (0+15.00, 0.44) 0.016
Options
current Kougnness vveigntea Pavlovskii's Method
Method

Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.31 ft
Elevation Range 0.00 to 0.50 ft

Flow Area 0.76 ft2
Wetted Perimeter 851 ft
Hydraulic Radius 0.09 ft

Top Width 815 ft

Bentley Systems, Inc. Haestad Methods SolRantl€eftesvMaster V8i (SELECTseries 1) [08.11.01.03]
10/25/2019 10:31:59 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for D MIN (Half Street)

Results

Normal Depth
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number

Flow Type
GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

10/25/2019 10:31:59 AM

0.31
0.35
0.00781
2.63
0.1
0.42
1.52

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.31

0.35

1.90

0.00781
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Cross Section for D MIN (Half Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.90 %
Normal Depth 0.31 ft
Discharge 2.00 ft¥/s

Cross Section Image
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Worksheet for D MAX (Half Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 246 %
Discharge 2.00 ft¥/s

Section Definitions

Station (ft) Elevation (ft)
0+00.00 0.50
0+00.50 0.48
0+00.50 0.00
0+01.50 0.13
0+01.50 0.17
0+15.00 0.44

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.00, 0.50) (0+01.50, 0.13) 0.013
(0+01.50, 0.13) (0+15.00, 0.44) 0.016
Options
current Kougnness vveignted Pavlovskii's Method
Method

Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.30 ft

Elevation Range 0.00 to 0.50 ft

Flow Area 0.69 ft2
Wetted Perimeter 8.06 ft

Hydraulic Radius 0.09 ft

Top Width 7.70 ft

Bentley Systems, Inc. Haestad Methods SolBanti®eftervMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for D MAX (Half Street)

Results

Normal Depth
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

10/25/2019 10:32:07 AM

0.30
0.35
0.00779
2.90
0.13
0.44
1.71

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.30

0.35

2.46

0.00779

Bentley Systems, Inc. Haestad Methods SolRanti®eftesvMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for D MAX (Half Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 246 %
Normal Depth 0.30 ft
Discharge 2.00 ft¥s

Cross Section Image
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Worksheet for FACILITY P3 (Half Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 190 %

Discharge 2.00 ft¥s

Section Definitions

Station (ft) Elevation (ft)

0+00.00 0.38
0+00.35 0.38
0+01.33 0.06
0+01.33 0.00
0+02.50 0.13
0+02.50 0.17
0+13.00 0.38

Roughness Segment Definitions

Start Station Ending Station
(0+00.00, 0.38) (0+02.50, 0.13)
(0+02.50, 0.13) (0+13.00, 0.38)

Options

current Koughness vveignted Pavlovskii's Method

Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.30

Elevation Range 0.00 to 0.38 ft

Flow Area 0.75 {2

Wetted Perimeter 8.29 ft

Hydraulic Radius 0.09 ft

Roughness Coefficient

0.013
0.016
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Worksheet for FACILITY P3 (Half Street)

Results

Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

10/25/2019 10:18:59 AM

8.15
0.30
0.33
0.00736
2.68
0.1
0.41
1.56

Superecritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.30

0.33

1.90

0.00736
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Cross Section for FACILITY P3 (Half Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 190 %
Normal Depth 0.30 ft
Discharge 2.00 ft¥/s

Cross Section Image
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Worksheet for E1 (Half Street)

Project Description

Friction Method

Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 6.39 %

Discharge 1.00 ft¥s

Section Definitions

Station (ft) Elevation (ft)

0+00.00 0.38
0+00.35 0.38
0+01.33 0.06
0+01.33 0.00
0+02.50 0.13
0+02.50 0.17
0+13.00 0.38

Roughness Segment Definitions

Start Station Ending Station
(0+00.00, 0.38) (0+02.50, 0.13)
(0+02.50, 0.13) (0+13.00, 0.38)

Options

current Kougnness vveignted Pavlovskii's Method

Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 021 ft

Elevation Range 0.00to 0.38 ft

Flow Area 024 ft2

Wetted Perimeter 3.73 ft

Hydraulic Radius 0.06 ft

Roughness Coefficient

0.013
0.016
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Worksheet for E1 (Half Street)

Results

Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

10/25/2019 10:22:13 AM

3.60
0.21
0.28
0.00736
413
0.26
0.47
2.81
Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.21

0.28

6.39

0.00736
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Cross Section for E1 (Half Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 639 %

Normal Depth 0.21 ft

Discharge 1.00 ft¥s

Cross Section Image

0.60
055
0.50
0.45
0.40
0.35
0.30_
025
0.20
0.15
0.10._
0.05
0.00.

0.05°

-0.10°

015

020

0261 —— ; < ‘
0+00 0402 0+04 0+06 0+08 0+10 0+12
Station

Elevation

Bentley Systems, Inc. Haestad Methods SolBantl€eftowMaster V8i (SELECTseries 1) [08.11.01.03]
10/25/2019 10:22:16 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Worksheet for E2 MIN (Half Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 6.40 %
Discharge 2.00 ft¥s

Section Definitions

Station (ft) Elevation (ft)
0+00.00 0.38
0+00.35 0.38
0+01.33 0.06
0+01.33 0.00
0+02.50 0.13
0+02.50 0.17
0+15.00 0.42

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.00, 0.38) (0+02.50, 0.13) 0.013
(0+02.50, 0.13) (0+15.00, 0.42) 0.016
Options
current Kougnness vveignied Pavlovskii's Method
Method

Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.25 ft
Elevation Range 0.00to 0.42 ft

Flow Area 0.46 ft2
Wetted Perimeter 6.10 ft

Hydraulic Radius 0.07 ft

Bentley Systems, Inc. Haestad Methods SollBantl€efitewMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for E2 MIN (Half Street)

Results

Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

10/25/2019 10:22:21 AM

5.96
0.25
0.33
0.00719
4.39
0.30
0.55
2.80

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.25

0.33

6.40

0.00719
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Cross Section for E2 MIN (Half Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 6.40 %
Normal Depth 0.25 ft
Discharge 2.00 ft¥/s

Cross Section Image
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Worksheet for E2 MAX (Half Street)

Project Description

Friction Method

Manning Formula

Solve For Normal Depth

input Data

Channel Slope 6.81 %

Discharge 2.00 ft¥s

Section Definitions

Station (ft) Elevation (ft)

0+00.00 0.38
0+00.35 0.38
0+01.33 0.06
0+01.33 0.00
0+02.50 0.13
0+02.50 0.17
0+15.00 0.42

Roughness Segment Definitions

Start Station Ending Station
(0+00.00, 0.38) (0+02.50, 0.13)
(0+02.50, 0.13) (0+15.00, 0.42)

Options

current Koughness vveignted Pavlovskii's Method

Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 025 ft

Elevation Range 0.00t0 0.42 ft

Flow Area 044 {2

Wetted Perimeter 6.00 ft

Hydraulic Radius 0.07 #t

Roughness Coefficient

0.013
0.016
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Worksheet for E2 MAX (Half Street)

Results

Top Width
Normal Depth
Critical Depth
Critical Siope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

10/25/2019 10:22:27 AM

5.86
0.25
0.33
0.00717
4.51
0.32
0.57
2.89

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.25

0.33

6.81

0.00717
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Cross Section for E2 MAX (Half Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 6.81 %

Normal Depth 0.25 1t
2.00 ft¥s

Discharge

Cross Section image

Elevation
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Worksheet for E3 MIN (Half Street)

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Roughness Segment Definitions

Start Station

Manning Formula
Normal Depth

Elevation (ft)

0+00.00
0+00.35
0+01.33
0+01.33
0+02.50
0+02.50
0+13.00

5.50

%

3.00 ft¥s

Ending Station

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

Options

current Kougnness vveignted
Method

Open Channel Weighting Method
Closed Channel Weighting Method

Resuilts

Normal Depth
Elevation Range
Flow Area
Wetted Perimeter
Hydraulic Radius

Pavlovskii's Method
Pavlovskii's Method
Pavlovskii's Method

0.00 to 0.38 ft

0.38
0.38
0.06
0.00
0.13
0.17
0.38

(0+02.50, 0.13)
(0+13.00, 0.38)

0.29

0.68
7.83
0.09

Roughness Coefficient

0.013
0.016

Bentley Systems, Inc. Haestad Methods Sol@antl€efitesvMaster V8i (SELECTseries 1) [08.11.01.03)
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Worksheet for E3 MIN (Half Street)

Results

Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

10/25/2019 10:22:34 AM

7.68
0.29
0.37
0.00696
4.44
0.31
0.59
2.64

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.29

0.37

5.50

0.00696

Bentley Systems, Inc. Haestad Methods SolRanti€efitesvMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for E3 MIN (Half Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 550 %
Normal Depth 0.29 ft
Discharge 3.00 ft¥/s

Cross Section Image
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Worksheet for E3 MAX (Half Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 640 %
Discharge 3.00 ft¥s

Section Definitions

Station (ft) Elevation (ft)
0+00.00 0.38
0+00.35 0.38
0+01.33 0.06
0+01.33 0.00
0+02.50 0.13
0+02.50 0.17
0+13.00 0.38

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.00, 0.38) (0+02.50, 0.13) 0.013
(0+02.50, 0.13) (0+13.00, 0.38) 0.016

Options

current Koughness vveignted
Method

Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method

Pavlovskii's Method

Results

Normal Depth 0.28 ft
Elevation Range 0.00to 0.38 ft

Flow Area 0.63 ft2
Wetted Perimeter 752 ft

Hydraulic Radius 0.08 ft

Bentley Systems, Inc. Haestad Methods Sollantl@ehtewvMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for E3 MAX (Half Street)

Results

Top Width 7.38 ft
Normal Depth 0.28 ft
Critical Depth 0.37 ft
Critical Slope 0.00694 ft/ft
Velocity 474 fi/s
Velocity Head 035 ft
Specific Energy 0.63 ft
Froude Number 2.85

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 1t
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity ft/s
Normal Depth 0.28 ft
Critical Depth 0.37 ft
Channel Slope 640 %
Critical Slope 0.00694 ft/ft

Bentley Systems, Inc. Haestad Methods SolBanti®eftewMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for E3 MAX (Half Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channet Slope 640 %
Normal Depth 0.28 ft
Discharge 3.00 ft¥s

Cross Section Image
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Worksheet for F1 MIN (Half Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 060 %
Discharge 1.00 ft¥s

Section Definitions

Station (ft) Elevation (ft)
0+00.00 0.38
0+00.35 0.38
0+01.33 0.06
0+01.33 0.00
0+02.50 0.13
0+02.50 0.17
0+15.00 0.42

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.00, 0.38) (0+02.50, 0.13) 0.013
(0+02.50, 0.13) (0+15.00, 0.42) 0.016
Options
Lurrent Kougnness vveigntea Pavlovskii's Method
Method

Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.29 ft
Elevation Range 0.00 to 0.42 ft

Flow Area 0.68 ft2
Wetted Perimeter 7.86 ft

Hydraulic Radius 0.09 ft

Bentley Systems, Inc. Haestad Methods SolRBant|©ehRteswMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for F1 MIN (Half Street)

Results

Top Width 771 ft
Normal Depth 029 ft
Critical Depth 0.28 ft
Critical Slope 0.00799 ft/ft
Velocity 1.47 fi/s
Velocity Head 0.03 ft
Specific Energy 032 ft
Froude Number 0.87

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 1t
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 029 ft
Critical Depth 028 ft
Channel Slope 060 %
Critical Slope 0.00799 ft/ft

Bentley Systems, Inc. Haestad Methods SolBentiGefitewMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for F1 MIN (Half Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 060 %

Normal Depth 0.29 ft

Discharge 1.00 ft¥/s

Cross Section Image
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Worksheet for F1 MAX (Half Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 155 %
Discharge 1.00 ft¥s

Section Definitions

Station (ft) Elevation (ft)
0+00.00 0.38
0+00.35 0.38
0+01.33 0.06
0+01.33 0.00
0+02.50 0.13
0+02.50 0.17
0+15.00 0.42

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.00, 0.38) (0+02.50, 0.13) 0.013
(0+02.50, 0.13) (0+15.00, 0.42) 0.016
Options
Niotrag " ougnness veigniea Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.26 ft
Elevation Range 0.00 to 0.42 ft

Flow Area 0.46 ft2
Wetted Perimeter 6.16 ft

Hydraulic Radius 0.07 f#t

Bentley Systems, Inc. Haestad Methods SolRintl€eftesvMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for F1 MAX (Half Street)

Results

Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number

Flow Type
GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

10/25/2019 10:22:52 AM

6.02
0.26
0.28
0.00783
217
0.07
0.33
1.38

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.26

0.28

1.565

0.00783

Bentley Systems, Inc. Haestad Methods SolBinti€efitesMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for F1 MAX (Half Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 155 %
Normal Depth 026 f#t
Discharge 1.00 ft¥s

Cross Section Image
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Worksheet for F2 MIN (Half Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channe! Slope 060 %
Discharge 2.00 ft¥s

Section Definitions

Station (ft) Elevation (ft)
0+00.00 0.38
0+00.35 0.38
0+01.33 0.06
0+01.33 0.00
0+02.50 0.13
0+02.50 0.17
0+15.00 0.42

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.00, 0.38) (0+02.50, 0.13) 0.013
(0+02.50, 0.13) (0+15.00, 0.42) 0.016
Options
current Kougnness vveighted Pavlovskii's Method
Method

Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 034 ft
Elevation Range 0.00 to 0.42 ft

Flow Area 1.17  ft2
Wetted Perimeter 10.72 ft
Hydraulic Radius 0.11 ft

Bentley Systems, Inc. Haestad Methods Solinti@efteswMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for F2 MIN (Half Street)

Results

Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

10/25/2019 10:22:58 AM

10.56 ft
0.34 ft
033 ft

0.00747 ft/ft
1.71 fi/s
0.05 ft
039 ft
0.90

Subcritical

0.00
0.00

0.00 ft

0.00 ft
Infinity  ft/s
Infinity  ft/s

0.34 ft

033 ft

060 %

0.00747 ft/ft

Bentley Systems, Inc. Haestad Methods SolBanti@efitewMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for F2 MIN (Half Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 060 %
Normal Depth 0.34 1t
Discharge 2.00 ft¥s

Cross Section Image
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Worksheet for F2 MAX (Half Street)

Project Description

Friction Method

Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 652 %

Discharge 2.00 ft¥/s

Section Definitions

Station (ft) Elevation (ft)

0+00.00 0.38
0+00.35 0.38
0+01.33 0.06
0+01.33 0.00
0+02.50 0.13
0+02.50 0.17
0+15.00 0.42

Roughness Segment Definitions

Start Station Ending Station
(0+00.00, 0.38) (0+02.50, 0.13)
(0+02.50, 0.13) (0+15.00, 0.42)

Options

current Koughness vveignted

Method Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.25 ft

Elevation Range 0.00 to 0.42 ft

Flow Area 0.45 ft2

Wetted Perimeter 6.07 ft

Hydraulic Radius 0.07 1t

Roughness Coefficient

0.013
0.016

Bentley Systems, Inc. Haestad Methods SolRintl€efitesvMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for F2 MAX (Half Street)

Results

Top Width 593 ft
Normal Depth 0.25 f#t
Critical Depth 0.33 ft
Critical Slope 0.00718 ft/ft
Velocity 443 ft/s
Velocity Head 0.30
Specific Energy 0.56 ft
Froude Number 2.83

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00
Length 0.00
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.25 ft
Critical Depth 0.33 ft
Channel Slope 6.52 %
Critical Slope 0.00718 ft/ft

Bentley Systems, Inc. Haestad Methods Sol@Binti€ehtesvMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for F2 MAX (Half Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 6.52 %
Normal Depth 0.25 ft
Discharge 2.00 ft¥/s

Cross Section Image
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Worksheet for G1 (Half Street)

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge
Section Definitions

Station (ft)

Roughness Segment Definitions

Start Station

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

Options

current Kougnness vveignied
Method

Open Channel Weighting Method
Closed Channel Weighting Method

Results

Normal Depth
Elevation Range
Flow Area
Wetted Perimeter
Hydraulic Radius

Manning Formula

Normal Depth

6.52
9.00

Elevation (ft)

0+00.00
0+00.35
0+01.33
0+01.33
0+02.50
0+02.50
0+15.00

Ending Station

Pavlovskii's Method
Pavlovskii's Method

Pavlovskii's Method

0.37
0.00t0 0.42 ft
1.49
12.22
0.12

%
ft¥/s

0.38
0.38
0.06
0.00
0.13
0.17
0.42

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

ftz

Roughness Coefficient

0.013
0.016

Bentley Systems, Inc. Haestad Methods SolBunti®efitewvMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for G1 (Half Street)

Results

Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

10/25/2019 10:23:11 AM

12.06 ft
0.37 ft
0.50 ft
0.00595 fi/ft
6.04 ft/s
0.57 ft
094 ft
3.03
Supercritical

0.00 ft
0.00 ft

0.00 ft

0.00 ft
Infinity ft/s
Infinity  ft/s

037 ft

0.50 ft

6.52 %

0.00595 ft/ft
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Cross Section for G1 (Half Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Siope 652 %

Normal Depth 0.37 ft
9.00 ft3/s

Discharge

Cross Section Image

Elevation

i

25 : i i i ; —
0+00 0+02 0+04 0+06 0+08 0+10 0+12 0+14
Station

Bentley Systems, Inc. Haestad Methods Solinti®eftewMaster V8i (SELECTseries 1) [08.11.01.03]
10/25/2019 10:23:15 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Worksheet for G2 (Half Street)

Project Description

Friction Method

Solve For
Input Data

Channel Slope
Discharge
Section Definitions

Station (ft)

Roughness Segment Definitions

Start Station

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

Options

current Kougnness vveignted
Method

Open Channel Weighting Method
Closed Channel Weighting Method

Results

Normal Depth
Elevation Range
Flow Area
Wetted Perimeter
Hydraulic Radius

Manning Formula

Normal Depth

6.52
14.00

Elevation (ft)

0+00.00
0+00.35
0+01.33
0+01.33
0+02.50
0+02.50
0+15.00

Ending Station

Pavlovskii's Method
Pavlovskii's Method
Pavlovskii's Method

0.41
0.00to 0.42 ft
2.1
14.93
0.14

%
ft¥/s

0.38
0.38
0.06
0.00
0.13
0.17
0.42

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

ﬂz

Roughness Coefficient

0.013
0.016
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Worksheet for G2 (Half Street)

Results

Top Width 14.74 ft
Normal Depth 041 ft
Critical Depth 0.57 ft
Critical Slope 0.00547  ft/ft
Velocity 6.63 ft/s
Velocity Head 0.68 ft
Specific Energy 1.10 ft
Froude Number 3.09

Flow Type Superecritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity ft/s
Normal Depth 041 ft
Critical Depth 0.57 ft
Channel Slope 6.52 %
Critical Slope 0.00547 ft/ft

Bentley Systems, Inc. Haestad Methods Sol®Bintl@efiteswMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for G2 (Half Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 6.52 %
Normal Depth 0.41 ft
Discharge 14.00 ft¥/s

Cross Section Image
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Worksheet for J5 (Half Street)

Project Description

Friction Method

Solve For
Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Roughness Segment Definitions

Start Station

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

Options

surrent Koughness vveignted
Method

Open Channel Weighting Method
Closed Channel Weighting Method

Results

Normal Depth
Elevation Range
Flow Area
Wetted Perimeter
Hydraulic Radius

Manning Formula

Normal Depth

224
9.00

Elevation (ft)

0+00.00
0+00.35
0+01.33
0+01.33
0+02.50
0+02.50
0+15.00

Ending Station

Pavlovskii's Method
Pavlovskii's Method
Pavlovskii's Method

0.42
0.00to 0.42 ft
2.25
15.21
0.15

%
ft¥/s

0.38
0.38
0.06
0.00
0.13
0.17
0.42

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

ftz

Roughness Coefficient

0.013
0.016
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Worksheet for J5 (Half Street)

Results

Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number

Flow Type
GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

10/25/2019 10:23:24 AM

15.00
0.42
0.50

0.00596
4.01
0.25
0.67
1.82

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.42

0.50

224

0.00596
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Cross Section for J5 (Half Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 224 %
Normal Depth 042 ft
Discharge 9.00 ft¥/s

Cross Section Image
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Elevation
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Worksheet for H1 MIN (Half Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 150 %
Discharge 1.00 ft¥s

Section Definitions

Station (ft) Elevation (ft)
0+00.00 0.38
0+00.35 0.38
0+01.33 0.06
0+01.33 0.00
0+02.50 0.13
0+02.50 0.17
0+15.00 0.42

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.00, 0.38) (0+02.50, 0.13) 0.013
(0+02.50, 0.13) (0+15.00, 0.42) 0.016
Options
Lurrent Rougnness vveigntea Paviovskii's Method
Method

Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.26 ft
Elevation Range 0.00to 0.42 ft

Flow Area 0.47 ft2
Wetted Perimeter 6.22 ft
Hydraulic Radius 0.08 ft
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Worksheet for H1 MIN (Half Street)

Results

Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss

Downstream Velocity

Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

10/25/2019 10:25:09 AM

Supercritical
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6.08
0.26
0.28
0.00784
2.14
0.07
0.33
1.36

0.00
0.00

0.00

0.00
Infinity
Infinity

0.26

0.28

1.50

0.00784
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Cross Section for H1 MIN (Half Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 150 %
Normal Depth 0.26 ft
Discharge 1.00 ft¥s

Cross Section Image

0.65
0.60
0.65
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0.45
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Worksheet for H1 MAX (Half Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 178 %
Discharge 1.00 ft¥s

Section Definitions

Station (ft) Elevation (ft)
0+00.00 0.38
0+00.35 0.38
0+01.33 0.06
0+01.33 0.00
0+02.50 0.13
0+02.50 0.17
0+15.00 0.42

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.00, 0.38) (0+02.50, 0.13) 0.013
(0+02.50, 0.13) (0+15.00, 0.42) 0.016
Options
current Kougnness vveignted Pavlovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.25 ft
Elevation Range 0.00to 0.42 ft

Flow Area 044 i
Wetted Perimeter 592 ft
Hydraulic Radius 0.07 +#t
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Worksheet for H1 MAX (Half Street)

Results

Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

10/25/2019 10:25:15 AM

578 ft
0.25 ft
0.28 ft
0.00780 ft/ft
230 ft/s
0.08 ft
033 ft
1.48
Supercritical

0.00 ft
0.00 f#t

0.00 ft

0.00 ft
Infinity  ft/s
Infinity  ft/s

025 ft

0.28 ft

178 %

0.00780 ft/ft
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Cross Section for H1 MAX (Half Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 178 %
Normal Depth 025 ft
Discharge 1.00 ft3/s

Cross Section Image
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Worksheet for H2 MIN (Half Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.50 %
Discharge 1.00 ft¥/s

Section Definitions

Station (ft) Elevation (ft)
0+00.00 0.38
0+00.35 0.38
0+01.33 0.06
0+01.33 0.00
0+02.50 0.13
0+02.50 0.17
0+15.00 0.42

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.00, 0.38) (0+02.50, 0.13) 0.013
(0+02.50, 0.13) (0+15.00, 0.42) 0.016
Options
current Kougnness vveigntea Pavlovskii's Method
Method

Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.26 ft
Elevation Range 0.00to 0.42 ft

Flow Area 0.47 ft2
Wetted Perimeter 6.22
Hydraulic Radius 0.08
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Worksheet for H2 MIN (Half Street)

Results

Top Width
Normal Depth
Critical Depth
Critical Siope
Velocity
Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

10/25/2019 10:25:21 AM

6.08
0.26
0.28
0.00784
2.14
0.07
0.33
1.36

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.26

0.28

1.50

0.00784
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Cross Section for H2 MIN (Half Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 150 %
Normal Depth 0.26 ft
Discharge 1.00 ft¥/s

Cross Section Image
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Worksheet for H2 MAX (Half Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 178 9%
Discharge 1.00 ft¥/s

Section Definitions

Station (ft) Elevation (ft)
0+00.00 0.38
0+00.35 0.38
0+01.33 0.06
0+01.33 0.00
0+02.50 0.13
0+02.50 0.17
0+15.00 0.42

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.00, 0.38) (0+02.50, 0.13) 0.013
(0+02.50, 0.13) (0+15.00, 0.42) 0.016
Options
current Kougnhness vveignted Pavlovskii's Method
Method

Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.25 ft
Elevation Range 0.00 to 0.42 ft

Flow Area 0.44 ft2
Wetted Perimeter 592 ft
Hydraulic Radius 0.07 ft
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Worksheet for H2 MAX (Half Street)

Results

Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number

Flow Type
GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

10/25/2019 10:25:28 AM

5.78
0.25
0.28
0.00780
2.30
0.08
0.33
1.48

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.25

0.28

1.78

0.00780
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Cross Section for H2 MAX (Half Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.78 %
Normal Depth 025 ft
Discharge 1.00 ft¥s

Cross Section Image
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Worksheet for H3 MIN (Full Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 150 %
Discharge 5.00 ft¥/s

Section Definitions

Station (ft) Elevation (ft)
0+00.00 0.38
0+00.35 0.38
0+01.33 0.06
0+01.33 0.00
0+02.50 0.13
0+02.50 0.17
0+15.00 0.42
0+27.50 0.17
0+27.50 0.13
0+28.67 0.00
0+28.67 0.06
0+29.65 0.38
0+30.00 0.38

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.00, 0.38) (0+02.50, 0.13) 0.013
(0+02.50, 0.13) (0+27.50, 0.13) 0.016
(0+27.50, 0.13) (0+30.00, 0.38) . 0.013
Options
current KOugnneSS vveigntiea Pavlovskiils Method
Method

Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method
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Worksheet for H3 MIN (Full Street)

Results

Normal Depth
Elevation Range
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

10/25/2019 10:25:35 AM

0.32
0.00 to 0.42 ft

1.96
19.39
0.10
19.09
0.32
0.35
0.00722
2.55
0.10
0.42
1.41

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.32

0.35

1.50

0.00722
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Cross Section for H3 MIN (Full Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.50 %

Normal Depth 0.32 ft

Discharge 5.00 ft¥/s

Cross Section Image

Elevation
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Worksheet for H3 MAX (Full Street)

Project Description

Friction Method Manning Formula
Solve For Normal Depth

Input Data

Channel Slope 217 %
Discharge 5.00 ft¥s

Section Definitions

Station (ft) Elevation (ft)
0+00.00 0.38
0+00.35 0.38
0+01.33 0.06
0+01.33 0.00
0+02.50 0.13
0+02.50 0.17
0+15.00 0.42
0+27.50 0.17
0+27.50 0.13
0+28.67 0.00
0+28.67 0.06
0+29.65 0.38
0+30.00 0.38

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.00, 0.38) (0+02.50, 0.13) 0.013
(0+02.50, 0.13) (0+27.50, 0.13) 0.016
(0+27.50, 0.13) (0+30.00, 0.38) 0.013
Options
Lurrent Kougnness vveignted Pavlovskii's Method
Method

Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method

Bentley Systems, Inc. Haestad Methods SolBantl®eRtesvMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for H3 MAX (Full Street)

Results

Normal Depth
Elevation Range
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

10/25/2019 10:26:06 AM

0.31

0.00to 0.42 ft
1.69
17.81
0.09
17.51
0.31
0.35
0.00719
2.97
0.14
0.44
1.69

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.31

0.35

217

0.00719
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Cross Section for H3 MAX (Full Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 217 %
Normal Depth 0.31 ft
Discharge 5.00 ft¥/s

Cross Section Image
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Worksheet for 12 MIN (Full Street)

Project Description

Friction Method
Solve For

Input Data

Channel Slope
Discharge
Section Definitions

Station (ft)

Roughness Segment Definitions

Start Station

Manning Formula

Normal Depth
310 %
500 ft¥s
Elevation (ft)
0+00.00 0.38
0+00.35 0.38
0+01.33 0.06
0+01.33 0.00
0+02.50 0.13
0+02.50 0.17
0+15.00 0.42
0+27.50 0.17
0+27.50 0.13
0+28.67 0.00
0+28.67 0.06
0+29.65 0.38
0+30.00 0.38
Ending Station

(0+00.00, 0.38)
(0+02.50, 0.13)
(0+27.50, 0.13)

Options

current Kougnness vveigntea
Method

Open Channel Weighting Method
Closed Channel Weighting Method

Pavlovskii's Method
Pavlovskii's Method
Pavlovskii's Method

(0+02.50, 0.13)
(0+27.50, 0.13)
(0+30.00, 0.38)

Roughness Coefficient

0.013
0.016
0.013
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Worksheet for 12 MIN (Full Street)

Results

Normal Depth
Elevation Range
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Siope
Critical Slope

10/25/2019 10:26:13 AM

0.29 ft
0.00t0 0.42 ft
146 ft?
16.41 ft
0.09 ft
16.12 ft
0.29 ft
0.35 ft
0.00715  ft/it
3.41 ftis
0.18
047 ft
2.00

Supercritical

0.00 ft
0.00 ft

0.00 ft

0.00 ft
Infinity  ft/s
Infinity  ft/s

0.29 ft

035 ft

310 %

0.00715 ft/ft
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Cross Section for 12 MIN (Full Street)

Project Description

Friction Method Manning Formula
Solve For Normal Depth

Input Data

Channel Slope 310 %
Normal Depth 0.29 ft
Discharge 5.00 ft¥s

Cross Section Image
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Worksheet for 12 MAX (Full Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 347 %
Discharge 5.00 ft¥/s

Section Definitions

Station (ft) Elevation (ft)
0+00.00 0.38
0+00.35 0.38
0+01.33 0.06
0+01.33 0.00
0+02.50 0.13
0+02.50 0.17
0+15.00 0.42
0+27.50 0.17
0+27.50 0.13
0+28.67 0.00
0+28.67 0.06
0+29.65 0.38
0+30.00 0.38

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.00, 0.38) (0+02.50, 0.13) 0.013
(0+02.50, 0.13) (0+27.50, 0.13) 0.016
(0+27.50, 0.13) (0+30.00, 0.38) 0.013
Options
current Koughness vveignted Pavlovskii's Method
Method

Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method

Bentley Systems, Inc. Haestad Methods Solinti€efitevMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for 12 MAX (Full Street)

Results

Normal Depth
Elevation Range
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type
GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

10/25/2019 10:29:31 AM

0.29
0.00to 0.42 ft

1.41
16.02
0.09
15.73
0.29
0.35
0.00714
3.56
0.20
0.49
2.10

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.29

0.35

3.47

0.00714
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Cross Section for 12 MAX (Full Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 347 %

Normal Depth 0.29 ft

Discharge 5.00 ft¥s

Cross Section Image
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Worksheet for J1 MIN (Half Street)

Project Description

Friction Method
Solve For

Input Data

Channel Slope
Discharge
Section Definitions

Station (ft)

Roughness Segment Definitions

Start Station

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

Options

current Kougnness vveignted
Method

Open Channel Weighting Method
Closed Channel Weighting Method

Results

Normal Depth
Elevation Range
Flow Area
Wetted Perimeter
Hydraulic Radius

Manning Formula

Normal Depth

0.60
3.00

Elevation (ft)

0+00.00
0+00.35
0+01.33
0+01.33
0+02.50
0+02.50
0+15.00

Ending Station

Pavlovskii's Method
Pavlovskii's Method
Pavlovskii's Method

0.38
0.00to 0.42 ft
1.61
12.73
0.13

%
ft¥/s

0.38
0.38
0.06
0.00
0.13
0.17
0.42

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

Roughness Coefficient

0.013
0.016

Bentley Systems, Inc. Haestad Methods SolRntl€efitewMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for J1 MIN (Half Street)

Results

Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number

Flow Type
GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

10/25/2019 10:29:38 AM

Subcritical

Bentley Systems, Inc. Haestad Methods Sol®inti@ehteswMaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

12.57
0.38
0.37

0.00715
1.86
0.05
0.43
0.92

0.00
0.00

0.00

0.00
Infinity
Infinity

0.38

0.37

0.60

0.00715

ft/ft
ft/'s
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Cross Section for J1 MIN (Half Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Siope 060 %
Normal Depth 0.38 ft
Discharge 3.00 ft¥/s

Cross Section Image

Elevation

i i

i i i
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Worksheet for J1 MAX (Half Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 155 %

Discharge 3.00 ft¥s

Section Definitions

Station (ft) Elevation (ft)

0+00.00 0.38
0+00.35 0.38
0+01.33 0.06
0+01.33 0.00
0+02.50 0.13
0+02.50 0.17
0+15.00 0.42

Roughness Segment Definitions

Start Station Ending Station
(0+00.00, 0.38) (0+02.50, 0.13)
(0+02.50, 0.13) (0+15.00, 0.42)

Options

current Kougnness vveignted Pavlovskii's Method

Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.34 ft

Elevation Range 0.00to 0.42 ft

Flow Area 111 2

Wetted Perimeter 1043 ft

Hydraulic Radius

011 f#t

Roughness Coefficient

0.013
0.016

Bentley Systems, Inc. Haestad Methods SollBintl@efteswMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for J1 MAX (Half Street)

Results

Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

10/25/2019 10:29:46 AM

10.27
0.34
0.37

0.00708
2.69
0.1
0.45
1.44

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.34

0.37

1.55

0.00708

Bentley Systems, Inc. Haestad Methods SolBinti@eftewMaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

ft/ft
ft/s

ft/s
ft/s

%
fu/ft

Page

2 of

2



Cross Section for J1 MAX (Half Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.55 %
Normal Depth 0.34 ft
Discharge 3.00 ft¥s

Cross Section Image

Elevation

i 1 i
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Worksheet for J2 MIN (Half Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.60 %
Discharge 6.00 ft¥s

Section Definitions

Station (ft) Elevation (ft)
0+00.00 0.38
0+00.35 0.38
0+01.33 0.06
0+01.33 0.00
0+02.50 0.13
0+02.50 0.17
0+15.00 0.42

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.00, 0.38) (0+02.50, 0.13) 0.013
(0+02.50, 0.13) (0+15.00, 0.42) 0.016
Options
current Kougnness vveigniea Pavlovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 045 ft
Elevation Range 0.00to 0.42 ft

Flow Area 262 ft?
Wetted Perimeter 15.26 ft
Hydraulic Radius 0.17 ft

Bentley Systems, Inc. Haestad Methods SoliRanti€efitesvMaster V8i (SELECTseries 1) [08.11.01.03]}
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Worksheet for J2 MIN (Half Street)

Results

Top Width
Normal Depth
Critica!l Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

10/25/2019 10:29:53 AM

15.00

0.45

0.44

0.00647
2.29

0.08

0.53

0.97

Subcritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.45

0.44

0.60

0.00647

Bentley Systems, Inc. Haestad Methods SolRinti€efitesvMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for J2 MIN (Half Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 060 %
Normal Depth 045 1t
Discharge 6.00 ft¥/s

Cross Section Image

Elevation

0.15]
-0.20]
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Worksheet for J2 MAX (Half Street)

Project Description

Friction Method
Solve For

Input Data

Channel Slope
Discharge
Section Definitions

Station (ft)

Roughness Segment Definitions

Start Station

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

Options

surrent Kougnness vveigntea
Method

Open Channel Weighting Method
Closed Channel Weighting Method

Results

Normal Depth
Elevation Range
Flow Area
Wetted Perimeter
Hydraulic Radius

Manning Formula

Normal Depth

6.52
6.00

Elevation (ft)

0+00.00
0+00.35
0+01.33
0+01.33
0+02.50
0+02.50
0+15.00

Ending Station

Pavlovskii's Method
Pavlovskii's Method
Pavlovskii's Method

0.33
0.00 to 0.42 ft
1.09
10.29
0.1

%
ft/s

0.38
0.38
0.06
0.00
0.13
0.17
0.42

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

ftz

Roughness Coefficient

0.013
0.016

Bentley Systems, Inc. Haestad Methods SoliRantl©ehtesvMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for J2 MAX (Half Street)

Results

Top Width 10.14 ft
Normal Depth 0.33 +#t
Critical Depth 044 ft
Critical Slope 0.00639 ft/ft
Velocity 551 ft/s
Velocity Head 047 ft
Specific Energy 0.81 ft
Froude Number 2.97

Flow Type Superecritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 +#t
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.33 ft
Critical Depth 044 ft
Channel Slope 6.52 %
Critical Slope 0.00639 ft/ft

Bentley Systems, Inc. Haestad Methods SolBentl@eftewMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for J2 MAX (Half Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 652 %
Normal Depth 0.33 ft
Discharge 6.00 ft¥s

Cross Section Image
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Worksheet for J3 MIN (Half Street)

Project Description

Friction Method

Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 224 %

Discharge 9.00 ft¥s

Section Definitions

Station (ft) Elevation (ft)

0+00.00 0.38
0+00.35 0.38
0+01.33 0.06
0+01.33 0.00
0+02.50 0.13
0+02.50 0.17
0+15.00 0.42

Roughness Segment Definitions

Start Station Ending Station
(0+00.00, 0.38) (0+02.50, 0.13)
(0+02.50, 0.13) (0+15.00, 0.42)

Options

current Kougnhness vveignted Paviovskii's Method

Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 042 +#

Elevation Range 0.00 to 0.42 ft

Flow Area 2.25 ft2

Wetted Perimeter 15.21 #t

Hydraulic Radius 015 ft

Roughness Coefficient

0.013
0.016

Bentley Systems, Inc. Haestad Methods Solianti®eftewwMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for J3 MIN (Half Street)

Results

Top Width 15.00 ft
Normal Depth 042
Critical Depth 0.50 ft
Critical Slope 0.00596 ft/ft
Velocity 4.01 ft/s
Velocity Head 0.25 ft
Specific Energy 067 ft
Froude Number 1.82

Flow Type Superecritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 042 ft
Critical Depth 0.50 ft
Channel Slope 224 %
Critical Slope 0.00596 ft/ft

Bentley Systems, Inc. Haestad Methods Solianti€efitewMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for J3 MIN (Half Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 224 %
Normal Depth 042 1t
Discharge 9.00 ft¥/s

Cross Section Image

065
0.60
055

0.50 %

Elevation

5 i - : i o R
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Worksheet for J3 MAX (Half Street)

Project Description

Friction Method
Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Roughness Segment Definitions

Start Station

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

Options

current Koughness vveigntea
Method

Open Channel Weighting Method
Closed Channel Weighting Method

Results

Normal Depth
Elevation Range
Flow Area
Wetted Perimeter

Hydraulic Radius

Manning Formula
Normal Depth

6.52
9.00

Elevation (ft)

0+00.00
0+00.35
0+01.33
0+01.33
0+02.50
0+02.50
0+15.00

Ending Station

Pavlovskii's Method
Pavlovskii's Method
Pavlovskii's Method

0.37
0.00 to 0.42 ft
1.49
12.22
0.12

%
ft¥/s

0.38
0.38
0.06
0.00
0.13
0.17
0.42

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

ftz

Roughness Coefficient

0.013
0.016

Bentley Systems, Inc. Haestad Methods Sol@nti®eftesvMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for J3 MAX (Half Street)

Results

Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

GVF Input Data

Downstream Depth
Length -
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

10/25/2019 10:30:47 AM

12.06

0.37

0.50

0.00595
6.04

0.57

0.94

3.03

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.37

0.50

6.52

0.00595

Bentley Systems, Inc. Haestad Methods Solentl®eftesvMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for J3 MAX (Half Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

input Data

Channel Slope 6.52 9%
Normal Depth 0.37 +#t
Discharge 9.00 ft¥s

Cross Section Image

0.65
0.60_
0.55.
0.50

0.45

040,
0.35

Elevation
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020 R —
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Worksheet for J4 (Half Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Siope 224 9%
Discharge 11.00 ft¥/s

Section Definitions

Station (ft) Elevation (ft)
0+00.00 0.38
0+00.35 0.38
0+01.33 0.06
0+01.33 0.00
0+02.50 0.13
0+02.50 0.17
0+15.00 0.42

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.00, 0.38) (0+02.50, 0.13) 0.013
(0+02.50, 0.13) (0+15.00, 0.42) 0.016
Options
vurrent Kougnness vveigniea Pavlovski's Method
Method

Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.44 1t

Elevation Range 0.00 to 0.42 ft

Flow Area 2.54 {2
Wetted Perimeter 15.25 1t

Hydraulic Radius 0.17 +#t

Bentley Systems, Inc. Haestad Methods SolBanti®efitesvMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for J4 (Half Street)

Results

Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

10/25/2019 10:30:55 AM

15.00
0.44
0.53

0.00573
434
0.29
0.74
1.86

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.44

0.53

224

0.00573

Bentley Systems, inc. Haestad Methods SolRanti®efteswvMaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Page

2 of

2



Cross Section for J4 (Half Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

input Data

Channel Slope 224 9%
Normal Depth 044 ft
Discharge 11.00 ft¥/s

Cross Section Image

0es{ T
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0251 — —
0400 0+02 0+04 0+06 0+08 C+10 0+12 0+14
Station

Bentley Systems, Inc. Haestad Methods SoliRmnti€eftesvMaster V8i (SELECTseries 1) [08.11.01.03]
10/25/2019 10:34:00 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Worksheet for 11 MIN (Half Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 310 %
Discharge 1.00 ft¥/s

Section Definitions

Station (ft) Elevation (ft)
0+00.00 0.38
0+00.35 0.38
0+01.33 0.06
0+01.33 0.00
0+02.50 0.13
0+02.50 0.17
0+15.00 0.42

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.00, 0.38) (0+02.50, 0.13) 0.013
(0+02.50, 0.13) (0+15.00, 0.42) 0.016
Options
Ntrag | ougnness vveignied Pavlovskii's Method

Open Channe! Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Paviovskii's Method

Results

Normal Depth 0.23
Elevation Range 0.00 to 0.42 ft

Flow Area 0.34 ft2
Wetted Perimeter 4.99
Hydraulic Radius 0.07 ft

Bentley Systems, Inc. Haestad Methods Solantl®ehteswMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for 11 MIN (Half Street)

Results

Top Width 486 ft
Normal Depth 023 ft
Critical Depth 028 ft
Critical Slope 0.00766 ft/ft
Velocity 292 f/s
Velocity Head 013 ft
Specific Energy 0.37 ft
Froude Number 1.94

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 1t
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 023 ft
Critical Depth 028 ft
Channel Slope 310 %
Critical Slope 0.00766 ft/ft

Bentley Systems, Inc. Haestad Methods SolRmnti@efitesMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for 11 MIN (Half Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 3.10 %
Normal Depth 0.23 ft
Discharge 1.00 ft¥s

Cross Section Image
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Worksheet for 11 MAX (Half Street)

Project Description

Friction Method

Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 640 %

Discharge 1.00 ft¥s

Section Definitions

Station (ft) Elevation (ft)

0+00.00 0.38
0+00.35 0.38
0+01.33 0.06
0+01.33 0.00
0+02.50 0.13
0+02.50 0.17
0+15.00 0.42

Roughness Segment Definitions

Start Station Ending Station
(0+00.00, 0.38) (0+02.50, 0.13)
(0+02.50, 0.13) (0+15.00, 0.42)

Options

current Kougnness vveignted Pavlovskii's Method

Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.21

Elevation Range 0.00 to 0.42 ft

Flow Area 024 2

Wetted Perimeter 3.73

Hydraulic Radius 0.06 ft

Roughness Coefficient

0.013
0.016

Bentley Systems, Inc. Haestad Methods SolRinti@¢fitewwMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for 11 MAX (Half Street)

Results

Top Width 3.60 ft
Normal Depth 0.21 ft
Critical Depth 0.28 ft
Critical Slope 0.00736 ft/ft
Velocity 4.14 ft/s
Velocity Head 027 ft
Specific Energy 0.48 ft
Froude Number 2.81

Flow Type Superecritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 021 ft
Critical Depth 0.28 ft
Channel Slope 640 %
Critical Slope 0.00736 ft/ft

Bentley Systems, Inc. Haestad Methods SolBanti@ehteswMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for 11 MAX (Half Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Siope 640 %
Normal Depth 0.21 ft
Discharge 1.00 ft¥s

Cross Section Image

0.65
0.80
0.55
050/
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Worksheet for KC MIN (Full Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channe! Slope 200 %
Discharge 9.00 ft3/s

Section Definitions

Station (ft) Elevation (ft)
0+00.00 0.50
0+00.50 0.50
0+00.50 0.00
0+02.00 0.13
0+02.00 0.17
0+16.50 0.46
0+31.00 0.17
0+31.00 0.13
0+32.50 0.00
0+32.50 0.50
0+33.00 0.50

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.00, 0.50) (0+02.00, 0.13) 0.013
(0+02.00, 0.13) (0+31.00, 0.13) 0.016
(0+31.00, 0.13) (0+33.00, 0.50) 0.013
Options
Lurrent Koughness vveighted Pavlovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method
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10/25/2019 10:31:19 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for KC MIN (Full Street)

Results

Normal Depth
Elevation Range
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

10/25/2019 10:31:19 AM

0.36

0.00 to 0.50 ft
2.76
23.12
0.12
22.29
0.36
0.42
0.00696
3.27
0.17
0.53
1.64

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.36

0.42

2.00

0.00696

ft/s
ft/'s

%
ft/ft
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Cross Section for KC MIN (Full Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 200 %

Normal Depth 0.36 ft

Discharge 9.00 ft¥s

Cross Section Image
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Worksheet for K€C MAX (Full Street)

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Roughness Segment Definitions

Manning Formula

Normal Depth

721 %
9.00 ft¥s
Elevation (ft)

0+00.00 0.50
0+00.50 0.50
0+00.50 0.00
0+02.00 0.13
0+02.00 0.17
0+16.50 0.46
0+31.00 0.17
0+31.00 0.13
0+32.50 0.00
0+32.50 0.50
0+33.00 0.50

Start Station Ending Station
(0+00.00, 0.50) (0+02.00, 0.13)
(0+02.00, 0.13) (0+31.00, 0.13)
(0+31.00, 0.13) (0+33.00, 0.50)

Options

current Koughness vveighted
Method

Open Channel Weighting Method
Closed Channel Weighting Method

Pavlovskii's Method
Pavlovskii's Method
Pavlovskii's Method

Roughness Coefficient

0.013
0.016
0.013

Bentley Systems, Inc. Haestad Methods SolRunti€efteswMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for KC MAX (Full Street)

Results

Normal Depth
Elevation Range
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type
GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

10/25/2019 10:31:26 AM

0.31
0.00 to 0.50 ft

1.66
17.38
0.10
16.67
0.31
0.42
0.00684
5.42
0.46
0.76
3.03

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.31

0.42

7.21

0.00684

g »® =223

= -
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Cross Section for KC MAX (Full Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 721 %
Normal Depth 0.31 ft
Discharge 9.00 ft¥s

Cross Section Image
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Worksheet for CH (Full Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

input Data

Channel Slope 165 %
Discharge 14.00 ft¥/s

Section Definitions

Station (ft) Elevation (ft)
0+00.00 0.50
0+00.50 0.50
0+00.50 0.00
0+02.00 0.13
0+02.00 0.17
0+29.67 0.72
0+29.67 1.22
0+38.00 1.39
0+46.33 1.22
0+46.33 0.72
0+74.00 0.17
0+74.00 0.13
0+75.50 0.00
0+75.50 0.50
0+76.00 0.50

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.00, 0.50) (0+02.00, 0.13) 0.013
(0+02.00, 0.13) (0+29.67, 0.72) 0.016
(0+29.67, 0.72) (0+46.33, 0.72) 0.013
(0+46.33, 0.72) (0+74.00, 0.13) 0.016
(0+74.00, 0.13) (0+76.00, 0.50) 0.013
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Worksheet for CH (Full Street)

Options

current Kougnness vveigniea
Method
Open Channel Weighting Method

Closed Channel Weighting Method

Pavlovskii's Method
Pavlovskii's Method
Pavlovskii's Method

Results

Normal Depth
Elevation Range
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth
Critical Depth
Critica! Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

10/25/2019 10:31:34 AM

0.42
0.00to 1.39 ft

4.17
28.94
0.14
28.01
0.42
0.47
0.00663
3.36
0.18
0.59
1.53

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.42

047

1.65

0.00663
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Cross Section for CH (Full Street)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 165 %
Normal Depth 042 ft
Discharge 14.00 ft/s

Cross Section Image
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Worksheet for EO1: Emergency Overflow

Project Description

Solve For Headwater Elevation

Input Data

Discharge 3.00 ft¥s
Crest Elevation 0.00 ft
Tailwater Elevation 0.00 ft
Crest Surface Type Paved

Crest Breadth 0.50 ft
Crest Length 26.00 1t
Results

Headwater Elevation 0.1
Headwater Height Above Crest 0.11
Tailwater Height Above Crest 0.00 ft
Weir Coefficient 3.07 US
Submergence Factor 1.00
Adjusted Weir Coefficient 3.07 US
Flow Area 292 ft
Velocity 1.03 ft/s
Wetted Perimeter 26.22 ft
Top Width 26.00 ft

Bentley Systems, Inc. Haestad Methods SolBintl©¢efRteswMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for EO1: Emergency Overflow

Project Description

Solve For Headwater Elevation

Input Data

Discharge 3.00 ft¥/s
Headwater Elevation 011 ft
Crest Elevation 0.00 ft
Tailwater Elevation 0.00 1t
Crest Surface Type Paved

Crest Breadth 0.50 ft
Crest Length 26.00 ft

Cross Section Image

¥ 0111t
{ 26.00 ft }
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Worksheet for EO2: Emergency Overflow

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Roughness Segment Definitions

Start Station

(0+00.00, 0.50)
(0+01.50, 0.13)

Options

Lurrent Kougnness vveignied
Method

Open Channel Weighting Method
Closed Channel Weighting Method

Results

Normal Depth
Elevation Range
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width

Manning Formula
Normal Depth

1.90
5.00

Elevation (ft)

0+00.00
0+00.50
0+00.50
0+01.50
0+01.50
0+15.00

Ending Station

Pavlovskii's Method
Pavlovskii's Method
Pavlovskii's Method

0.39
0.00 to 0.50 ft
1.54
12.47
0.12
12.03

%
ft¥/s

0.50
0.48
0.00
0.13
0.17
0.44

(0+01.50, 0.13)
(0+15.00, 0.44)

Roughness Coefficient

0.013
0.016
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Worksheet for EO2: Emergency Overflow

Results

Normal Depth 0.39 ft
Critical Depth 0.44 ft
Critical Slope 0.00699 ft/ft
Velocity 3.24 ft/s
Velocity Head 0.16
Specific Energy 055 ft
Froude Number 1.60

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 1t
Length 0.00
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 039 ft
Critical Depth 0.44 ft
Channel Slope 190 %
Critical Slope 0.00699 ft/ft

Bentley Systems, Inc. Haestad Methods Sollantl@eRtesvMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for EO2: Emergency Overflow

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 190 %
Normal Depth 039 +#t
Discharge 5.00 ft/s

Cross Section Image
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Worksheet for EO3: Emergency Overflow

Project Description

Friction Method
Solve For

input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Roughness Segment Definitions

Start Station

(0+00.00, 0.50)
(0+01.50, 0.13)

Options

current Kougnness vveigntea
Method

Open Channel Weighting Method
Closed Channel Weighting Method

Results

Normal Depth
Elevation Range
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width

Manning Formula

Normal Depth

1.90
5.00

Elevation (ft)

0+00.00
0+00.50
0+00.50
0+01.50
0+01.50
0+15.00

Ending Station

Pavlovskii's Method
Pavlovskii's Method

Pavlovskii's Method

0.39
0.00 to 0.50 ft
1.54
12.47
0.12
12.03

%
ft¥/s

0.50
0.48
0.00
0.13
0.17
0.44

(0+01.50, 0.13)
(0+15.00, 0.44)

Roughness Coefficient

0.013
0.016
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Worksheet for EO3: Emergency Overflow

Results

Normal Depth
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

10/25/2019 10:33:55 AM

Supercritical

Bentley Systems, Inc. Haestad Methods SolBanti@efitesvMaster V8i (SELECTseries 1) [08.11.01.03]
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0.39
0.44
0.00699
3.24
0.16
0.55
1.60

0.00
0.00

0.00

0.00
Infinity
Infinity

0.39

0.44

1.90

0.00699
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Cross Section for EO3: Emergency Overflow

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 190 %
Normal Depth 0.39 ft
Discharge 5.00 ft¥/s

Cross Section Image
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Worksheet for EO4: Emergency Overflow

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 224 %
Discharge 23.00 ft¥/s

Section Definitions

Station (ft) Elevation (ft)
0+00.00 0.38
0+00.35 0.38
0+01.33 0.06
0+01.33 0.00
0+02.50 0.13
0+02.50 0.17
0+15.00 0.42
0+27.50 0.17
0+27.50 0.13
0+28.67 0.00
0+28.67 0.06
0+29.65 0.38
0+30.00 0.38

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.00, 0.38) (0+02.50, 0.13) 0.013
(0+02.50, 0.13) (0+27.50, 0.13) 0.016
(0+27.50, 0.13) (0+30.00, 0.38) 0.013
Options
current Koughness vveigntea Pavlovskii's Method
Method

Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method
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Worksheet for EO4: Emergency Overflow

Results

Normal Depth
Elevation Range
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

10/25/2019 10:34:03 AM

0.45

0.00t0 0.42 ft
5.21
30.46
0.17
30.00
0.45
0.54
0.00563
442
0.30
0.75
1.87

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.45

0.54

224

0.00563

ft/s
ft/'s

%
fr/ft
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Cross Section for EO4: Emergency Overflow

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 224 %
Normal Depth 045 ft
Discharge 23.00 fi¥/s

Cross Section Image
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Worksheet for EO5: Emergency Overflow

Project Description

Solve For Headwater Elevation

Input Data

Discharge 23.00 ft¥/s
Crest Elevation 0.00 ft
Tailwater Elevation 0.00 1t
Crest Surface Type Paved

Crest Breadth 0.50 ft
Crest Length 30.00 ft
Results

Headwater Elevation 040 ft
Headwater Height Above Crest 0.40 ft
Tailwater Height Above Crest 0.00 ft
Weir Coefficient 3.09 US
Submergence Factor 1.00
Adjusted Weir Coefficient 3.09 US
Flow Area 11.85 ft?
Velocity 1.94 ft/s
Wetted Perimeter 30.79 ft
Top Width 30.00 ft
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Cross Section for EO5: Emergency Overflow

Project Description

Solve For Headwater Elevation

Input Data

Discharge 23.00 ft¥s
Headwater Eilevation 0.40 ft
Crest Elevation 0.00 ft
Tailwater Elevation 0.00 ft
Crest Surface Type Paved

Crest Breadth 0.50 ft
Crest Length 30.00 it

Cross Section Image

" ] 0.401
I 30.00 |
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Worksheet for Typical Cross Lot DE

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.025
Channel Slope 1.00 %
Left Side Slope 3.00 ft/ft (H:V)
Right Side Slope 3.00 fuft (H:V)
Discharge 0.41 ft¥s
Results

Normal Depth 0.29 ft
Flow Area 025 ft?
Wetted Perimeter 1.84 ft
Hydraulic Radius 0.14 ft
Top Width 1.75 ft
Critical Depth 0.26 ft
Critical Slope 0.01935 ft/ft
Velocity 1.59 ft/s
Velocity Head 0.04 ft
Specific Energy 0.33 ft
Froude Number 0.73

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.29 ft
Critical Depth 0.26 ft
Channel Slope 1.00 %
Critical Slope 0.01935 fu/ft
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Cross Section for Typical Cross Lot DE

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.025

Channel Slope 1.00 %
Normal Depth 0.29 1t

Left Side Slope 3.00 fuft (H:V)
Right Side Slope 3.00 fuft (H:V)
Discharge 0.41 ft3s

Cross Section Image

—i—
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P . B
Curb Inlet Sizing Computation ( ? i a%gER
Project Name & Number: KBH1913: SUMMERLIN V21 PARCEL J /) Ll [ FAN
rolectams A\ | GROUP
Date: 10/24/2019 A
By: CAA
Notes: _
Facility ID: Eacliy.Plii s =i E
Drainage Condition Proposed
Source of Flow Q100 = Basin J*(e1+62+63)
Design Flow (cfs) MEE T : ]
Inlet Type: Type CM2 (Sump)
Inlet Length: 5.-ft o
Number of Grates: 1 2
Input: Variable: Input:
Depth at Inlet (ft) D 067 £
Grate Width (ft) w tso
Length of Grate (ft) Ly 2.3
Length of Curb Opening (ft) Le 14.50 |
Height of Curb Opening (ft) H 0.50
Weir Coef. - Curb Opening W, 2.3
Weir Coef. - Grate W, 3.0
Orifice Coef. (o) 0.67
Grate Coef. G, 0.60
Clogging Factor - Grate (%) CF, 50
Clogging Factor - Curb (%) CF, 50
Output (Grate): Equation: Output (Grate):
Effective Weir Length (ft) 2'Wily 5.25
Adjusted Effective Weir Length (ft) 2*(1-CF/100)*"W+(1-CF¢/100)*L 2.63
Grate Open Area (sf) WL, 3.38
Adjusted Grate Open Area (sf) Grate Open Area * G;*(1-CF/100) 1.01
Controlling Flow Type (weit/orifice) If D<1.792*(Adj. Grate Open Area/Ad;. Eff. Length) weir
use weir, else orifice
Intercepted Flow (cfs) weir: W,*(Adj. Eff. Weir Length)*D " TR
orifice: O*(Adj. Grate Open Area)*(64.4*D)**
Output (Curb): Equation: Output (Curb):
Effective Weir Length (ft) L+1.8*W 17.20
Adjusted Effective Weir Length (ft) L+1.8(1-CF,/100)*W 5.91
|Curb Open Area (sf) L*H 2.25
Adjusted Curb Open Area (sf) Curb Open Area * (1-CF./100) 1.13
Controlling Flow Type (weir/orifice) If D<H, weir, else orifice ) orifice
Intercepted Flow (cfs) weir: W *(Adj. Eff. Weir Length)*D"® 4.92
orifice: O*(Adj. Curb Open Area)*(64.4*(D-H/2))** N
Output (Total): Equation: WOutput (Total):
Capacity Intercepted Flow (cfs) Intercepted (Grate) + Intercepted (Curb) 9.2
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|
Curb Inlet Sizing Computation ~ |, SLATER
Project Name & Number: B KBH1913: SUMMERLIN V21 PARCEL J ):-J fl HANIFAN
Date: 10/24/2019 7 1 GROUP
- a Westwood team
By: CAA
" |Notes:
|Facility ID: Facility P3
Drainage Condition: Proposed
Source of Flow: Q100 = Basin J*(c) :
Inlet Type: Type CM2 (Continuous Grade) it
|Intet Length: S i
Number of Grates laeei -
Input: Variable: |Input: -
Street Flow (cfs) Q 2.0 .
|Longitudinal Slope (ft/ft) S, 0.0190 el
Manning's Coefficient n 0.016 kS
Street Flow Velocity (fps) \ 2.63
Street Flow Depth (ft) D 0Bl e
|Street Cross Slope (ft/ft) S, 0.02
Grate Width (ft) w 1.5
Grate Depression (in) Dy 2.0
Length of Grate (ft) L, 12.0 .
Length of Curb Opening (ft) Le 1450 oA vl
Clogging Factor - Grate (%) CFy 50%
Clogging Factor - Curb (%) CF, 50%
Effective Grate Length (ft) Lge 1.0
Effective Curb Opening Length (ft) Lee 2.25
Output (Grate): Equation: Output (Grate):
'R - Frontal Flow Factor 1-0.09*(V-V,) if V>V,; else Frontal Flow Factor=1 1.00
2|V, - Splash Over Velocity (fps) ‘_Vx=p+q*Lg-r*LgeA2+sy'Lge'\3 ; where 3.99
=0.30,q=4.85,r=1.31,sy=0.15 (for Vane Grate)
'|E - Grate Flow Ratio Frontal Flow/Side Flow 0.47
2|Q,, - Frontal Flow (cfs) Q, = Q[1-(1-(W/M))** 0.93
11Q, - Side Flow (cfs) Q, = Q-Qw 1.1
T - Side Flow Spread (ft) (D-Dy)/S, ] 7.17
'R - Side Flow Factor 1/(1+(0.15*V'8)/(S,"Lee”%) 0.02
'lQg - Intercepted Flow (cfs) (RFE+Rs*(1-E))"Q 1.0
Output (Curb): Equation: Output (Curb):
'|s, - Equivalent Cross Slope (ft/ft) S+S,'E 0.072
Qqy - Herriafﬁihg Flow After Grate . 1.044
Interception (cfs) Q-Qy; :
S, - Gutter Cross Slope (ft/ft) DyW 0.111
'L, - Effective Interception Length (ft) 0.60"Qg," S, %*(1/n*S )" 10.81
"lQg- Intercepted Flow (cfs) (1-(1-Lee/Ly) "*)* Qsx 0.4
or Qg if Ly is less than L
Output (Combination): Equation: Output (Combination):
Total Intercepted Flow (cfs) Intercepted (Grate) + Intercepted (Curb) | 1 B
Bypass Flow (cfs) Street Flow - Total Intercepted Flow 1 B "

Ii

Formula referenced from the CCRFCD Manual i ]
Formula referenced from FHWA Urban Drainage Design Manual (HEC-22)
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I

Curb Inlet Sizing Computation

Project Name & Number:

KBH1913: SUMMERLIN V21 PARCEL J

SLATER | |

g} C'J HANIFAN

GROUP
Date: 10/24/2019 ) e
By: CAA
Notes:
Facility 1D: Facility P4
Drainage Condition: Proposed

Source of Flow:

Q100 = Basin J*(a1+a2)

Inlet Type: Type CM2 (Continuous Grade)

Inlet Length: 10.-ft

Number of Grates 3

Input: Variable: Input:

Street Flow (cfs) Q 5.0

Longitudinal Slope (ft/ft) S, 0.0190

Manning's Coefficient n 0.016

Street Flow Velocity (fps) \ 3.28

Street Flow Depth (ft) D 0.37

Street Cross Slope (ft/ft) Sy 0.02

Grate Width (ft) w 1.5

Grate Depression (in) D, 2.0

Length of Grate (ft) Ly 7.0

Length of Curb Opening (ft) % 9.50

Clogging Factor - Grate (%) CF, 50%

Clogging Factor - Curb (%) CF, 50%

Effective Grate Length (ft) Lge 3.5

Effective Curb Opening Length (ft) Lee 4.75

Output (Grate): Equation: Output (Grate):
'|Ry - Frontal Flow Factor 1-0.09*(V-V,) if V>V,; else Frontal Flow Factor=1 1.00
2|V, - Splash Over Velocity (fps) Vi=p+q*Lg-r"L"2+sy*L "3 ; where 7.66

p=0.30,0=4.85,r=1.31,sy=0.15 (for Vane Grate)
"'E - Grate Flow Ratio Frontal Flow/Side Flow 0.35
?lQ,, - Frontal Flow (cfs) Q, = Q[1-(1-(WM)**] 1.74
'|Q; - Side Flow (cfs) Q, = Q-Qw 3.3

T - Side Flow Spread (ft) (D-Dg)/Sx 10.17
'R - Side Flow Factor 1/(1+0.15*V"*)/(S,"Lge 7)) 0.22
'|Qq - Intercepted Flow (cfs) (RFE+Rs*(1-E)*Q 2.5

Output (Curb): Equation: Output (Curb):
'|S, - Equivalent Cross Slope (ft/ft) S,+S,*E 0.059

Q,, - Remaining Flow After Grate 2.550

Interception (cfs) Q-Qg ’

8§, - Gutter Cross Slope (ft/ft) DyW 0.111
'L, - Effective Interception Length (ft) 0.60* Qg *S, "% (1/n*S,)® 17.76
'lQg - Intercepted Flow (cfs) (1-(1-Lee/Ly) ) Qs 1.1

or Qg if Ly is less than L,

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

Total Intercepted Flow (cfs) Intercepted (Grate) + Intercepted (Curb) 4

Bypass Flow (cfs) Street Flow - Total Intercepted Flow 1

f Formula referenced from the CCRFCD Manual

|2 Formula referenced from FHWA Urban Drainage Design Manual (HEC-22)
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Curb Inlet Sizing Computation

f SLATER

L !
Project Name & Number: KBH1913: SUMMERLIN V21 PARCEL J }) == } e HANIFAN
Date: 10/24/2019 ' s GROUP
~ a Westwood team
By: CAA
Notes: - i - {
Facility ID: Facility B o =
Drainage Condition: Proposed
Source of Flow: Q100 = Basin J*(f1+f2+g+h1+h2+h3+i14i2)
Inlet Type: Type CM2 (Cdﬁtinuous Grade) i o
Infet Length: BAEie e =
Number of Grates 6 5
Input: Variable: Input:
Street Flow (cfs) Q 140 70
Longitudinal Slope (ft/ft) 1Se 0.0652 =
Manning's Coefficient n 0.016 ]
Street Flow Velocity (fps) v 6.63
Street Flow Depth (ft) D 0.41 |
Street Cross Slope (ft/ft) Sy 0.02
Grate Width (ft) (W 1.5
Grate Depression (in) Dy 2.0
Length of Grate (ft) Ly 14.5
Length of Curb Opening (ft) L. 17.00
Clogging Factor - Grate (%) CFq 50%
Clogging Factor - Curb (%) CF, 50%
Effective Grate Length (ft) Lge 7.3
Effective Curb Opening Length (ft) Lee 8.50
Output (Grate): Equation: Output (Grate):
"IR¢ - Frontal Flow Factor 1-0.09*(V-V,) if V>V,; else Frontal Flow Factor=1 1.00
2|V, - Splash Over Velocity (fps) Vi=p+q"Lg-r"Lye"2+5y* L¢3 ; where 23.77
p=0.30,0=4.85,r=1.31,sy=0.15 (for Vane Grate)
'|E - Grate Flow Ratio Frontal Flow/Side Fiow 0.30
2/Q,, - Frontal Flow (cfs) Q, = Q[1-(1-(W/m))>*] 4.15
'lQ, - Side Flow (cfs) Q, = Q-Qw 9.9
|T - Side Flow Spread (ft) (D-Dy)/S, 12.17
'IR; - Side Flow Factor 1/(1+(0.15*V"8)/(S,"Lge>%)) 0.30
'lQy - Intercepted Flow (cfs) (RE+R*(1-E))*Q 7.1
Output (Curb): Equation: Output (Curb):
'|s, - Equivalent Cross Slope (ft/ft) S,+S,'E 0.053 '
| Qg - Remaining Flow After Grate oo
Interception (cfs) Q-Qq )
S, - Gutter Cross Slope (ft/ft) DyW 0.111
'|L, - Effective Interception Length (ft) 0.60"Qq"**S," ¥ (1/n*S,)"® latse |
TlQy - Intercepted Flow (cfs) (1-(1-Lee/L) )" Qsx 2.3 2
or Qg if Ly is less than L,
Output (Combination): Equation: Output (Combination):
Total Intercepted Flow (cfs) Intercepted (Grate) + Intercepted (Curb) o =]
|Bypass Flow (cfs) Street Flow - Total Intercepted Flow

o

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

Curb Inlet Sizing Computation

| _ SLATER

my i
Project Name & Number: KBH1913: SUMMERLIN V21 PARCEL J \j)f - ? - gﬁgﬁél\‘
Date: 10/24/2019 S prcsse-So
By: CAA
Notes: !
Facility ID: Fclveer e 7 =
Drainage Condition Proposed : z
Q100 = Subbasin *J(b+d+j1+j2+j3+j4) + Facility P3 Bypass + Facility P4 Bypass + Facility
Source of Flow R6Bypass); fr Gr e e e
Design Flow (cfs) WO 2 e
Inlet Type: Type CM2 (Sump) 7
Inlet Length: AP e e
Number of Grates: |45 e e S
Input: |Variable: Input:
|Depth at Inlet (ft) D 0.67 -
Grate Width (ft) w 1.50
Length of Grate (ft) Ly 9.8
Length of Curb Opening (ft) [ 12.00
Height of Curb Opening (ft) H 0.50
. |Weir Coef. - Curb Opening W, 2.3
Weir Coef. - Grate Wy 3.0
Orifice Coef. O, 0.67
Grate Coef. G 0.60
Clogging Factor - Grate (%) CF, 50
Clogging Factor - Curb (%) CF, 50
Output (Grate): Equation: |Output (Grate):
Effective Weir Length (ft) 2*W+l, 12.75
Adjusted Effective Weir Length (ft) 2*(1-CFy/100)*"W-+(1-CF¢/100)"L, 6.38
Grate Open Area (sf) ™ 14.63
Adjusted Grate Open Area (sf) Grate Open Area * G.*(1-CF/100) 4.39
Controlling Flow Type (weir/orifice) If D<1.792*(Adj. Grate Open Area/Ad;. Eff. Length) weir
use weir, else orifice
Intercepted Flow (cfs) weir: Wg*(Adj. Eff. Weir Length)*D"° 10.4
orifice: O,*(Adj. Grate Open Area)*(64.4*D)"*
Output (Curb): Equation: Output (Curb):
|Effective Weir Length (ft) L+1.8*W 14.70
Adjusted Effective Weir Length (ft) L+1.8(1-CF./100)*"W 13.41
Curb Open Area (sf) L*H 6.00
Adjusted Curb Open Area (sf) Curb Open Area * (1-CF,/100) 3.00
Controlling Flow Type (weir/orifice) If D<H, weir, else orifice orifice
Intercepted Flow (cfs) weir: W,*(Adj. Eff. Weir Length)*D"® 113.13 3
orifice: O*(Adj. Curb Open Area)*(64.4*(D-H/2))*°
Output (Total): Equation: Output (Total):
Capacity Intercepted Flow (cfs) Intercepted (Grate) + Intercepted (Curb) 23.5
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T1 KBH1913: SUMMERLIN V21 PARCEL J
T2 PARCEL J STORM DRAIN (SDJ): REFERENCED STARTING HGL FROM CARRIAGE HILL STUDY
T3 FROM FACILITY P1 TO CONNECTION TO EXISTING

SO
R
X
R
X
R
WE
R
X
R
WX
R
R
SH
0
c
D
(e}
Q

1000.
1063.
1063.
1183.
1183.

1453

1453.
1456.
1456.
1458.
1458.
1496.

1525
1525
1
18
24
42

FNENFNIW

.5603273

]

1
1
1

920
260
290
298

789
842
840
886
886
590
710
718
000
Q08
000
000

3.000

0003254.820 42
7003257,
7003259.
1203268.
1203268.
.789
5603273.
0603273.
0603273.
5603273,
5603273.
7703274,
.5703282.
.5703282.
8.
0.
Q.
Q.

42
18
18
18
18

1

1

1
18
18
18
18

18

18

7.700
1.500
2.000
3.500

.013
.13 20.0
.e13
.013 9.0
.e13
.e13
.013
1 118.
.013
.013
.013
.e13

013 1.0 4.0

4.000 0.000 0.000
©.000 0.000 0.000
©.000 ©.000 ©.000
©.000 0.000 0.000

SDJ.WSW

3265.430
5.6 1
3257.920 -58.0
90.0 1
3268.290 18.9
8.0
3273.8403274.340 90.0 90.0

-59.9 1

0.0000.00 0.00
0.0000.00 0.00
©.0000.00 0.00
©.0000.00 ©.00
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FILE: SDJ.WSW

CARD SECT CHN

CODE  NO

(8] 1 3

co 18 4

co 24 4

o 42 4
HEADING LINE NO 1 IS

HEADING LINE NO 2 IS

HEADING LINE NO 3 IS

ELEMENT NO 1 IS A
ELEMENT NO 2 IS A
ELEMENT NO 3 IS A
ELEMENT NO 4 IS A
ELEMENT NO 5 IS A

TYPE PIER/PIP WIDTH

WSPGW

- EDIT LISTING - Version 14.10

SDJ.EDT

WATER SURFACE PROFILE - CHANNEL DEFINITION LISTING

NO OF AVE PIER HEIGHT 1 BASE
DIAMETER WIDTH

000 7.700
1.580
2.000

3.500

4.000

R R ©

L ZR INV
DROP
.600 .000 .00
WSPGW

WATER SURFACE PROFILE - TITLE CARD LISTING

KBH1913: SUMMERLIN V21 PARCEL J

PARCEL 3 STORM DRAIN (SDJ): REFERENCED STARTING HGL FROM CARRIAGE HILL STU

FROM FACILITY P1 TO CONNECTION TO EXISTING

WATER SURFACE PROFILE - ELEMENT CARD LISTING

SYSTEM OUTLET * *
U/S DATA  STATION INVERT

1008.000 3254.820
REACH * *
U/S DATA  STATION INVERT

1063.700 3257.920
JUNCTION * *
U/S DATA  STATION INVERT

1063.700 3259.260
REACH * *
U/S DATA  STATION INVERT

1183.120 3268.29¢
JUNCTION * *
U/S DATA  STATION INVERT

1183.120 3268.290

WSPGW
*
SECT
42
*
SECT N
42 .013
* *
SECT LAT-1 LAT-2 N
18 18 0 .e13
*
SECT N
18 .013
* *
SECT LAT-1 LAT-2 N
18 18 o .013

THE ABOVE ELEMENT CONTAINED AN INVERT ELEV WHICH WAS NOT GREATER THAN THE
THE ABOVE ELEMENT CONTAINED AN INVERT ELEV WHICH WAS NOT GREATER THAN THE PREVIOUS INVERT ELEV -WARNING

ELEMENT NO 6 IS A
ELEMENT NO 7 IS A
ELEMENT NO 8 IS A
ELEMENT NO 9 IS A

REACH * *
U/S DATA  STATION INVERT
1453.560 3273.789
WALL ENTRANCE
U/S DATA  STATION INVERT
1453.5608 3273.789
REACH * *
U/S DATA  STATION INVERT
1456.060 3273.840
JUNCTION * *
U/S DATA  STATION INVERT

1456.060 3273.840

*

SECT N
18 .013
*
SECT FP
1 .013
*
SECT N
1 .e13
* *

SECT LAT-1 LAT-2 N
1 1 18  .e13

THE ABOVE ELEMENT CONTAINED AN INVERT ELEV WHICH WAS NOT GREATER THAN THE
THE ABOVE ELEMENT CONTAINED AN INVERT ELEV WHICH WAS NOT GREATER THAN THE

ELEMENT NO 10 IS A
ELEMENT NO 11 IS A
ELEMENT NO 12 IS A
ELEMENT NO 13 IS A

ELEMENT NO 14 IS A

WSPGW
WATER SURFACE PROFILE - ELEMENT CARD LISTING
REACH * * *
U/S DATA  STATION INVERT SECT N
1458.560 3273.886 1 .013
WALL EXIT *
U/S DATA  STATION INVERT SECT
1458.560 3273.886 18
REACH * * *
U/S DATA  STATION INVERT SECT N
1496.77@ 3274.59¢ 18 .013
REACH * * *
U/S DATA  STATION INVERT SECT N
1525.570 3282.716 18 .013
SYSTEM HEADWORKS *
U/S DATA  STATION INVERT SECT
1525.570 3282.71@ 18

Date:10-24-2019 Time: 3:43: 1

PAGE 1

Y(1) Y(2) Y(3) Y(4) Y(5) Y(6) Y(7) Y(8) Y(9) Y(10)

PAGE NO 1
PAGE NO 2
WS ELEV
3265.430
RADIUS  ANGLE ANG PT MAN H
.000 .000 5.010 o
* * *
Q3 Q4 INVERT-3 INVERT-4 PHI 3 PHI 4
20.000 000 3257.920 .000 -58.000 .000
RADIUS  ANGLE
.00  .oe@
RADIUS  ANGLE ANG PT MAN H
.00 .00 90.000 1
* * *
Q3 Q4 INVERT-3 INVERT-4 PHI 3 PHI 4
9.000 .000 3268.290 000 18.000 .000
RADIUS  ANGLE
.000 .00
PREVIOUS INVERT ELEV -WARNING
RADIUS  ANGLE ANG PT MAN H
.000 .000 8.000 ]
RADIUS  ANGLE ANG PT MAN H
.000 .800 .600 ]
* * *
Q3 Q INVERT-3 INVERT-4 PHI 3 PHI 4
1.000 4.080 3273.840 3274.340 90.000 90.000
RADIUS  ANGLE
.000 .00
PREVIOUS INVERT ELEV -WARNING
PREVIOUS INVERT ELEV -WARNING
PAGE NO 3
RADIUS  ANGLE ANG PT MAN H
.00 .000 .00 o
RADIUS  ANGLE ANG PT MAN H
.000 000  -59.000 1
RADIUS  ANGLE ANG PT MAN H
.00 .000 .000 ]
*
WS ELEV
.000

Page 1



Sbl.out

a FILE: SDJ.WSW WS P GW - CIVILDESIGN Version 14.08 PAGE 1
Program Package Serial Number: 7189
WATER SURFACE PROFILE LISTING Date:10-24-2019 Time: 3:43: 3

KBH1913: SUMMERLIN V21 PARCEL J
PARCEL J STORM DRAIN (SDJ): REFERENCED STARTING HGL FROM CARRIAGE HILL S
TU FROM FACILITY P1 TO CONNECTION TO EXISTING

F'T113 Rk okdok ok ok okkkkkk kR *
| Invert | Depth | Water | Q | vel Vel | Energy | Super |Critical|Flow Top|Height/|Base Wt| |No Wth
Station | Elev | (FT) | Elev | (CFS) | (FPS) Head | Grd.El.| Elev | Depth | Width |Dia.-FT|or I.D.| ZL |Prs/Pip
- - |- R B T T R CE O e
L/Elem |Ch Slope | | | | SF Ave| HF  |SE Dpth|Froude N|Norm Dp | “N* | X-Fall| 2ZR |Type Ch
#*****t*ﬁIt********I***t’ktttI#tttt*##lIt*tttttt*It*‘*t*#l#******l**t*t*t*t, | | It#i*#t#l*t*****l***tt |uxt*=n*
I | | | | ! | I I | I
1000.000 3254.820 10.610 3265.430 37.00 3.85 .23 3265.66 .00 1.89 .00 3.500 660 .00 1 .0
e NN -I- N S ) C N e A &
63.700 .e487 .e014 .09 10.61 .00 .97 .e13 .00 .00 PIPE
I | | | | I I | | | | | |
1063.700 3257.920 7.600 3265.520 37.e0 3.85 .23 3265.75 .00 1.89 .00 3.500 600 .02 1 .0
e Al -1- N B S S ) E PR B
JUNCT STR  .0000 .0138 .80 7.60 .00 .013 .60 .00 PIPE
| | | | | | I I I | !
1063.700 3259.260 5.490 3264.750 17.00 9.62 1.44 3266.19 .00 1.44 .00 1.5e8 000 .20 1 .0
|- A -1- N e e N S CE P
61.490 .8756 .0262 1.61 5.49 .00 .83 .13 .60 .e@ PIPE
I | | | I | I | | ! | | |
1125.190 3263.910 2.777 3266.687 17.00 9.62 1.44 3268.12 .00 1.44 .00 1.500 .6e@ .00 1 .0
|- NN -I- N B e EE B P
HYDRAULIC JUMP
| | I | | | | | | | |
1125.190 3263.910 .883 3264.792 17.e6 15.71 3.83 3268.63 .80 1.44 1.48 1.500 000 .00 1 .8
-|- N -1 N e o e B P EE
15.418 .8756 .8580 .89 .88 3.23 .83 .013 .00 .00 PIPE
| | | | | | I | | | |
1140.609 3265.075 .919 3265.994 17.e0 14.98 3.48 3269.48 .00 1.44 1.46 1.50@ .60 .80 1 .0
|- N -1- N e e R I N P
11.500 .0756 .0514 .59 .92 3.00 .83 .013 .00 .89 PIPE
| | | | | | | | | | |
1152.108 3265.945 .957 3266.902 17.e0 14.28 3.17 3270.97 .88 1.44 1.44 1.500 .60 .8 1 .0
NE NN -1- N e S I P B P
8.237 .0756 .0456 .38 .96 2.77 .83 .e13 .60 .00 PIPE
| | | | I I | | | | | |
11608.345 3266.568 .998 3267.566 17.00 13.62 2,88 3270.45 .00 1.44 1.42 1.500 .000 .08 1 .0
-1 NEENE -1- N N o S e R CE B
6.225 .0756 .0405 .25 1.00 2,56 .83 .013 .00 .80 PIPE
| I I | ! I | | | I | I
1166.570 3267.039 1.041 3268.080 17.0e 12.98 2.62 3270.70 .00 1.44 1.38 1.500 000 .00 1 .0
-J- NN -1- N o S R N R E
4.843 .0756 .8362 .18 1.04 2.35 .83 .13 .00 .00 PIPE
o FILE: SDJ.WSW WS PGW- CIVILDESIGN Version 14.88 PAGE 2
Program Package Serial Number: 7189
WATER SURFACE PROFILE LISTING Date:10-24-2019 Time: 3:43: 3
KBH1913: SUMMERLIN V21 PARCEL 2
PARCEL J STORM DRAIN (SDJ): REFERENCED STARTING HGL FROM CARRIAGE HILL S
TU FROM FACILITY P1 TO CONNECTION TO EXISTING
KRk EEEE 1] L2
| Invert | Depth | Water | Q | vel vel | Energy | Super |Critical|Flow Top|Height/|Base Wt| |No Wth
Station | Elev | (FT) | Elev | (CFS) | (FPS) Head | Grd.El.| Elev | Depth | Width |Dia.-FT|or I.D.| 2zZL |Prs/Pip
|- - |- S ERE B B T T A R e
L/Elem [Ch Slope | | | | SF Ave| HF  |SE Dpth|Froude N|Norm Dp | “N" | X-Fall| zR |Type Ch
| , I*ttt#tvttl*tt#*****l***tntlttt****l | I | *I*tk****l*ttt# 'ttt*tu
I | | | | | | | I
1171.413 3267.405 1.088 3268.493 17.e6 12.38 2.38 3270.87 .00 1.44 1.34 1.508 666 .06 1 .0
|- NENE -1- N e e S E N I S R
3.818 .0756 .0324 .12 1.09 2.15 .83 .013 .08 .00 PIPE
| | | | | | | | | | |
1175.232 3267.694 1.139 3268.833 17.00 11.80 2.16 3271.e0 .00 1.44 1.28 1.500 .000 .00 1 .0
-|- R -1- N S e S CE R
3.016 .0756 .8291 .09 1.14 1.96 .83 .13 .80 .00 PIPE
| ! | I | ! | | | | | | |
1178.248 3267.922 1.196 3269.117 17.00 11.26 1.97 3271.e8 .00 1.44 1.21 1.500 6606 .00 1 .0
-|- REE -1- N e e e S R
2.336 .0756 .8264 .06 1.20 1.77 .83 .13 .88 .00 PIPE
| | | I | I | I ! |
1180.584 3268.0898 1.2680 3269.358 17.60 10.73 1.79 3271.15 .00 1.44 1.10 1.500 080 .00 1 .0
|- A - -I- N S e N FE P
1.694 .0756 .0242 .04 1.26 1.58 .83 .013 .80 .00 PIPE
| I | | | | | | | | I |
1182.278 3268.226 1.335 3269.561 17.60 10.23 1.63 3271.19 .00 1.44 .94 1.500 .06 .88 1 .0
-1- N -1- N e e N B N
.842 .0756 .8230 .02 1.34 1.36 .83 .013 .00 .00 PIPE
| | | | | I I | | | | |
1183.120 3268.290 1.440 3269.729 17.00 9.75 1.48 3271.21 .00 1.44 .59 1.500 .00 .00 1 .0
-I- A -1 N e R R R CE PR
JUNCT STR  .0000 .0143 .00 1.44 1.00 .013 .88 .00 PIPE
| | | I | | | | | | | |
1183.128 3268.29@ 2.961 3271.251 8.00 4.53 .32 3271.57 .00 1.10 .00 1.500 600 .00 1 .0
-]- NN -1- N R S N B e

101.098  .0203 .0057 .58 2.96 .08 .78 .e13 .00 .00 PIPE
I | | I | | | I | | | I



SDJ.ouT
1284.218 3278.346 1.500 3271.846 8.00 4.53 .32 3272.16 .60 1.10 .00 1.500 .86 .0 1 .0
S e e e e T T T s T T T T
.e42 .0203 .0057 .00 1.5 .60 .78 .013 .88 .00 PIPE
| | | I ! | | I | | |
1284.260 3270.347 1.500 3271.847 8.00 4.53 .32 3272.16 .00 1.10 .20 1.500 000 .00 1 .0
S e e e T T e T T e T T T T
HYDRAULIC JuMP
o FILE: SDJ.WSW WS PGW - CIVILDESIGN Version 14.08 PAGE
Program Package Serial Number: 7189
WATER SURFACE PROFILE LISTING Date:10-24-2019 Time: 3:43: 3
KBH1913: SUMMERLIN V21 PARCEL J
PARCEL J STORM DRAIN (SDJ): REFERENCED STARTING HGL FROM CARRIAGE HILL S
TU FROM FACILITY P1 TO CONNECTION TO EXISTING
kKRR *% *EEH *k Rokokkkkkk
| Invert Depth | wWater | Q Vel vel | Energy | Super |Critical|Flow Top|Height/|Base Wt |No wth
Station | Elev (FT) Elev | (CFS) (FPS)  Head | Grd.€l.| Elev | Depth | width |Dia.-FT|or I.D.| 2L |Prs/Pip
-1-

| | |

| | |

|- - - |- RN N T R L S e
L/Elem |Ch Slope | | | SF Ave| HF  |SE Dpth|Froude N|Norm Dp | "N" | X-Fall| ZR |Type Ch
#******tt’**x***ttt!t:ﬂ*tﬂmltttt*ttt*|*tmt*:***|*:n***|*:nu:nrInnnatt#*'*t#t*t*l*t*t*t**l*t*turn|tt****t|t*tttt#]ts*** It*t****

I | I | | I | I | | | | I
1284.260 3270.347 .780 3271.127 8.00  8.62 1.15 3272.28 .60 1.106  1.50  1.500 .000

.00 1 .0
-1- el -1- N S R B N A
36.716 .0203 .0203 .75 .78 1.93 .78 .013 .00 .00 PIPE
I | | | | | | | | | |
1320.976 3271.093 .780 3271.873 8.00 8.62 1.15 3273.e3 .00 1.10 1.50 1.500 .ee0 .00 1 .0
-1- NEE -I- N B e e ) I P
62.502 .0203 .0199 1.24 .78 1.93 .78 .013 .00 .00 PIPE
I | | | | | | | I | | |
1383.479 3272.364 L7920 3273.154 8.00 8.48 1.12 3274.27 .00 1.10 1.50 1.500 .ee¢ .00 1 .0
-]- B -1- N S S N S N GRS B
35.262 .0203 .0183 .65 .79 1.88 .78 .13 .00 .0 PIPE
| l | I | I | I | | |
1418.749 3273.081 .821 3273.902 8.00 8.08 1.01 3274.92 .20 1.10 1.49 1.5e0 .000 .00 1 .0
-|- NEENE -I- N S e E e R S B B
14.389 .0203 .0162 .23 .82 1.75 .78 .13 .ee .09 PIPE
| I ! | | | I | | | I
1433.130 3273.374 .853 3274.227 8.00 7.71 .92 3275.15 .20 1.1 1.49 1.500 .000 .00 1 .0
-1- A - -1- N L e e e CE PR
8.214 .0203 .0143 .12 .85 1.62 .78 .13 .60 .00 PIPE
I | | | | | | | | | | |
1441.344 3273.541 .888 3274.428 8.0 7.35 .84 3275.27 .00 1.19 1.47 1.500 .e090 .00 1 e
-1 N NE N o ) C O B R C
5.202 .0203 .0126 .07 .89 1.51 .78 .e13 .00 .88 PIPE
| I | | I I | I I | |
1446.547 3273.646 .924 3274.570 8.00 7.01 .76 3275.33 .00 1.10 1.46 1.500 000 .00 1 .0
|- RN -1- N e S e e e CE P
3.371 .0203 .0112 .04 .92 1.40 .78 .e13 .00 .00 PIPE
I | | | I | I | I | | |
1449.917 3273.715 .962 3274.677 8.00 6.68 .69 3275.37 .00 1.10 1.44 1.500 .06 .08 1 .0
|- R -1- N S S ) N e PO
2.116 .0203 .0899 .02 .96 1.29 .78 .013 .00 .00 PIPE
| I | | ! | | | | | |
1452.833 3273.758 1.3 3274.761 8.00 6.37 .63 3275.39 .00 1.10 1.41 1.500 .000 .08 1 .0
RE - - -I- B L o ) e e R S T
1.163 .0203 .0088 .e1 1.ee 1.19 .78 .013 .00 .08 PIPE
» FILE: SDJ.WSW WS PGW- CIVILDESIGN Version 14.e8 PAGE
Program Package Serial Number: 7189
WATER SURFACE PROFILE LISTING Date:10-24-2019 Time: 3:43: 3
KBH1913: SUMMERLIN V21 PARCEL )
PARCEL J STORM DRAIN (SDJ): REFERENCED STARTING HGL FROM CARRIAGE HILL S
TU FROM FACILITY P1 TO CONNECTION TO EXISTING
* * kK *k *k kKKK
| Invert | Depth | Water | Q | vel Vel | Energy | Super |Critical|Flow Top|Height/|Base Wt| |No wth
Station | Elev | (FT) | Elev | (CFS) | (FPS) Head | Grd.El.| Elev | Depth | width [Dia.-FT|or I.D.| ZL |[Prs/Pip
-I- A -|- S ST S N G EV EE
L/Elem |Ch Slope | | | | SF Ave| HF  |SE Dpth|Froude N|Norm Dp | “N“ | X-Fall| ZR |Type Ch
-wl | | | |. | I 'txtk***l I*##t***tl**t*t**I*t**t**l***** |tttunu
I | | | | | | | ! | | |
1453.196 3273.782 1.847 3274.829 8.00 6.07 .57 3275.40 .00 1.10 1.38 1.508 .600 .00 1 .0
|- -l -1- N S e B e R
.364 .0203 .0879 .00 1.85 1.e9 .78 .013 .ee .00 PIPE
| | I I ! | I I | I I
1453.560 3273.789 1.896 3274.885 8.00 5.78 .52 3275.40 .ee 1.1e 1.33 1.500 .000 - .00 1 .0
-|- SR -1- N R e S B R
WALL ENTRANCE
| I | | | | | | | | | |
1453.560 3273.789 1.912 3275.701 8.00 1.05 .02 3275.72 .00 .50 4.00 7.700 4,600 .02 © .0
|- -l -1- N S S C) P P P R
2.500 .0204 .0001 .08 1.91 .13 .3e .e13 .00 .00 BOX
| | | | | I I | I
1456.068 3273.840 1.860 3275.700 8.00 1.e8 .82 3275.72 .00 .50 4.00 7.700 4.000 .00 o .0
-|- A - -1- N S S ) E P EE R
JUNCT STR  .eeee .0001 .00 1.86 .14 .e13 .00 .00 BOX
I | [ | | I | I | | | | |
1456.060 3273.840 1.890 3275.730 3.00 .49 .08 3275.73 .29 .26 4.00 7.700 4.000 .28 @ .0
e NN -1- N oL ) R T B N
2.500 .0184 .8000 .00 1.89 .85 .17 .013 .00 .68  BOX
| | I ! I | | I |
1458.560 3273.886 1.845 3275.731 3.00 .41 .80 3275.73 .00 .26 4.00 7.700 4.000 00 o .e
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SD3.0uUT

>

WALL EXIT
| I | I | | | I | |
1458.560 3273.886 1.845 3275.731 3.00 1.79 .04 3275.78 .00 .66 .00 1.500 000 .0 1 .0
-1- NN -1- N L e S E ) O R e EE
20.175 .0184 0008 .02 1.85 .00 .47 .13 .00 .00 PIPE
| | | | | | |
1478.735 3274.258 1.500 3275.758 3.00 1.70 .04 3275.80 .00 .66 .00 1.500 eee .00 1 .e
-1- BN -1- N L e E C E e e N
7.561 .0184 .eees8 .01 1.50 .00 .47 .13 .00 .00 PIPE
I | | | | | | | |
1486.296 3274.397 1.361 3275.758 3.00 1.78 .85 3275.81 .00 .66 .87 1.500 000 .8 1 .0
-1- -l -1- N S S S C e e EE
1.221 .e184 .0007 .00 1.36 .23 .47 .013 .00 .00 PIPE
a FILE: SDJ.WSW WS PGW - CIVILDESIGN Version 14.08 PAGE
Program Package Serial Number: 7189
WATER SURFACE PROFILE LISTING Date:10-24-2019 Time: 3:43: 3
KBH1913: SUMMERLIN V21 PARCEL J
PARCEL J STORM DRAIN (SDJ): REFERENCED STARTING HGL FROM CARRIAGE HILL S
TU FROM FACILITY P1 TO CONNECTION TO EXISTING
. R~ ok
| Invert | Depth | water | Q | vel vel | Energy | Super |Critical|Flow Top|Height/|Base Wt| |No Wth
Station | Elev | (FT) | Elev | (CFS) | (FPS) Head | Grd.El.| Elev | Depth | width |Dia.-FT|or I.D.| 2zL |Prs/Pip
|- - |- S E B B N R S S SR CO A
L/Elem |Ch Slope | | | | SF Ave| HF  |SE Dpth|Froude N|Norm Dp | “N" | X-Fall] ZR |[Type Ch
| | | | | [l | | | | | [ rerrr |
| | | | | | ! | | | | |
1487.517 3274.420 1.361 3275.781 3.00 1.78 .05 3275.83 .00 .66 .87 1.560 000 .00 1 .0
- REENE -1- R E B o Y O ) C EE B
HYDRAULIC JUuMP
! | | | | | | | I I
1487.517 3274.420 .286 3274.706 3.0 12.76 2.53 3277.23 .00 .66 1.18 1.500 0090 .00 1 .0
|- NN -1- Al el e e O e S EE
.75 .0184 .1288 .01 .29 5.04 .47 .013 .00 .00 PIPE
| | | | | | | i | | |
1487.592 3274.421 .286 3274.707 3.6 12.76 2.53 3277.23 .00 .66 1.18 1.500 60 .e0 1 .0
|- -l -1- N R o ] C e e N P
2.034 0184 .1381 .28 .29 5.03 .47 .013 .08 .92 PIPE
| | | | | | | |
1489.626 3274.458 .277 3274.735 3.00 13.38 2.78 3277.51 .08 .66 1.16 1.500 600 .00 1 .0
|- R -1- A ) e S E e O e SR CE B
1.926 0184 .1581 30 .28 5.37 .47 .013 .00 .00 PIPE
I | | | | | | | | | |
1491.552 3274.494 .268 3274.762 3.0 14.03 3.6 3277.82 .00 .66 1.15 1.500 oe0 .00 1 .0
-]- N -1- N e E e e S I
1.828 .0184 .1810 .33 .27 5.73 .47 .013 .00 .ee PIPE
| | | | | | | | |
1493.379 3274.528 .259 3274.787 3.0 14.72 3.36 3278.15 .00 .66 1.13 1.500 800 .00 1 .2
-|- NN -1- N L e E e P e SR
1.737 .0184 .2072 36 .26 6.12 .47 .013 .00 .00 PIPE
| | I | | | I | | | I | |
1495.116 3274.560 .251 3274.810 3.60 15.44 3,76 3278.51 .00 .66 1.12 1.500 eee .ee 1 .0
-|- NN -1- N e Y ) e e CEC CR B
1.654 0184 .2372 39 .25 6.53 .47 .013 .00 .00 PIPE
| | ! | | | ! |
1496.770 3274.590 .243 3274.832 3.0 16.19 4.07 3278.90 .ee .66 1.10 1.560 .000 .00 1 .0
-|- NN -1- N e E e O e S B
2.681 2819 .2500 67 .24 6.96 .24 .013 .00 .00 PIPE
| | I I I | I | | |
1499.451 3275.346 .244 3275.590 3.00 16.04 3.99 3279.58 .00 .66 1.11 1.500 000 .ee 1 .0
-1- NEEN -1- N e S L O P P EE
6.967 .2819 .2310 1.61 .24 6.88 .24 .e13 .88 .00 PIPE
FILE: SDJ.WSW WS PGW- CIVILDESIGN Version 14.08 PAGE
Program Package Serial Number: 7189
WATER SURFACE PROFILE LISTING Date:10-24-2019 Time: 3:43: 3
KBH1913: SUMMERLIN V21 PARCEL J
PARCEL ] STORM DRAIN (SDJ): REFERENCED STARTING HGL FROM CARRIAGE HILL S
TU FROM FACILITY P1 TO CONNECTION TO EXISTING
ok kK *k kK kR KK LESE L L 2] dokdokkkkk
| Invert | Depth | water | Q Vel vel | Energy | Super |CriticallFlow Top|Height/|Base Wt| [No wth
Station | Elev | (FT) | Elev | (CFS) | (FPS) Head | Grd.El.| Elev | Depth | Width |Dia.-FT|or I.D.| ZL |Prs/Pip
-I- A |- S R B B o R T R S U E
L/Elem [Ch Slope | | | | SF Ave| HF  |SE Dpth|Froude N|Norm Dp | “N" | X-Fall| 2ZR |[Type Ch
’ |~ | | | tl | |« |n*xutt| * |t**n |tttu-ur
I | | | | | | | | I | |
1506.418 3277.319 .252 3277.562 3.0 15.29 3.63 3281.19 N- .66 1.12 1.500 .000 .00 1 .0
|- NN |- N S ] C e O e S BE
4.010 .2819 .2017 .81 .25 6.44 .24 .013 .00 .00 PIPE
| | | | | | | | | |
1519.428 3278.440 .261 3278.701 3.06 14.58 3.30 3282.00 .00 .66 1.14 1.500 000 .00 1 .0
-|- NN -1- A el e ) E O P S B
2.754 .2819 .1762 .49 .26 6.04 .24 .13 .62 .ee PIPE
| I I I I I
1513.182 3279.217 .270 3279.486 3.60 13.99 3.00 3282.49 .00 .66 1.15 1.500 .000 .80 1 .e
|- Al |- N o ] ) T e e CE
2.059 .2819 .1539 .32 .27 5.66 .24 .013 .60 .00 PIPE
I | I | I I | I
1515.241 3279.797 .279 3280.076 3.0 13.25 2.73 3282.80 .00 .66 1.17 1.508 eee .e0 1 .0

-1-
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SDJ.0uT

1.618 .2819 .1344 .22 .28 5.30 .24 .e13 .00 .80 PIPE
| | | I | I | | | |
1516.859 3280.253 .288 3280.542 3.ee 12.64 2.48 3283.02 .00 .66 1.18 1.500 .00 .20 1 .0
-1- N -I- N B e ) N U S B &
1.311 .2819 L1175 .15 .29 4.97 .24 .013 .00 .00 PIPE
| | I | I | | | | I | I
1518.178 3280.623 .298 3280.921 3.0 12.05 2.25 3283.18 .00 .66 1.20 1.500 060 .00 1 .0
-1- - - -1- e L o Y e R e R B B
1.087 .2819 .1027 .11 .30 4.66 .24 .013 .00 .00 PIPE
| | I | | | | | | | | | |
1519.257 3280.929 .308 3281.237 3.006 11.49 2.05 3283.29 .00 .66 1.21 1.500 .00 .ee 1 .0
-1- NEEN -1- N e N N Y P R
915 .2819 .0897 .08 .31 4.36 .24 .013 .00 .90 PIPE
1 | | | | | | | | |
1520.172 3281.188 .318 3281.586 3.06 10.95 1.86 3283.37 .00 .66 1.23 1.5@e .00 .00 1 .0
-|- NEE -1- N L S o C e e SR N B
.779 .2819 .0784 .06 .32 4.09 .24 .013 .00 .00 PIPE
| I | | I ! | | | | I | |
1520.951 3281.407 .329 3281.736 3.0 10.44 1.69 3283.43 .00 .66 1.24 1.500 .000 .00 1 .0
-1- Al -1- S A o e N I S N &
.669 .2819 .0685 .05 .33 3.83 .24 .013 .08 .00 PIPE
a FILE: SDJ.WSW WS PGW- CIVILDESIGN Version 14.08 PAGE
Program Package Serial Number: 7189
WATER SURFACE PROFILE LISTING Date:10-24-2019 Time: 3:43: 3
KBH1913: SUMMERLIN V21 PARCEL J
PARCEL ] STORM DRAIN (SDJ): REFERENCED STARTING HGL FROM CARRIAGE HILL S
TU FROM FACILITY P1 TO CONNECTION TO EXISTING
| Invert | Depth | wWater | Q | vel vel | Energy | Super |Critical|Flow Top|Height/|Base Wt| |No wth
Station | Elev | (FT) | Elev | (CFS) | (FPS) Head | Grd.El.| Elev | Depth | Width |pia.-FT|or I.D.| ZL |Prs/Pip
-J- - ) |- S EERE B B T S T R O
L/Elem |Ch Slope | | | | SF Ave| HF  |SE Dpth|Froude N|Norm Dp | "N" | X-Fall| zR |Type Ch
l | l |- | | I- | | ul I | |t#ttt |ttxttu
| | | | | | | | | | | | |
1521.61S 3281.596 .340 3281.936 3.00 9.96 1.54 3283.48 .00 .66 1.26 1.500 .000 .00 1 .0
-|- NEEE -1- N L o e N N I EE B &
.578 .2819 .0599 .03 .34 3.58 .24 .013 .00 .00 PIPE
I I | | | | | | ! | | | |
1522.198 3281.759 .352 3282.111 3.00 9.49 1.40 3283.51 .00 .66 1.27 1.500 .00 .ee 1 N-]
-1- - - -I- S R o ) e ! CEE CRS CR &
.502 .2819 .0524 .03 .35 3.36 .24 .e13 .00 .00 PIPE
| | | | | | | | i |
1522.699 3281.900 .364 3282.264 3.00 9.05 1.27 3283.54 .00 .66 1.29 1.5e90 .000 .00 1 .0
-I- NN -1- N e S e O ! CE BRI B
.437 .2819 .0458 .02 .36 3.14 .24 .013 .00 .08 PIPE
I | | | | | | | I | | I |
1523.136 3282.023 .377 3282.400 3.00 8.63 1.16 3283.56 .00 .66 1.30 1.500 .000 .00 1 .9
-1- e ) -1- N L o N R e CE BRI B
.381 .2819 .e401 .02 .38 2.94 .24 .013 .00 .80 PIPE
| | I | | I | | | | |
1523.518 3282.131 .398 3282.521 3.00 8.23 1.05 3283.57 .00 .66 1.32 1.500 .000 .00 1 .0
|- -l -I- N L ! e e e P
.333 .2819 .0350 .01 .39 2.75 .24 .013 .08 .00 PIPE
| I | | | | | | | I I |
1523.850 3282.225 .403 3282.628 3.00 7.85 .96 3283.58 .00 .66 1.33 1.500 6606 .00 1 .0
-1- - - -1- e L e N N e CE R B
.291 .2819 .0307 .1 .40 2,58 .24 .013 .00 .00 PIPE
I | | | | | | I | | | |
1524.141 3282.307 .417 3282.724 3.00 7.48 .87 3283.59 .00 .66 1.34 1.500 .000 .60 1 .0
-I- - - -1- N N S I CEE CE P &
.253 .2819 .0268 .1 .42 2.41 .24 .013 .00 .00 PIPE
| | I | I l | | | | | I
1524.394 3282.378 .431 3282.810 3.00 7.13 .79 3283.60 .00 .66 1.36 1.500 000 .00 1 .0
|- R -1- N L o Y C C O T DR &
.219 .2819 .8235 .e1 .43 2.26 .24 .013 .08 .08 PIPE
| | | | | | | | | | | | |
1524.613 3282.440 .447 3282.886 3.e0 6.80 .72 3283.60 .00 .66 1.37 1.500 .000 .00 1 .0
-|- N -1- N L e e N N CER B B
.190 .2819 .0206 .00 .45 2.11 .24 .013 .00 .80 PIPE
a FILE: SDJ.WSW WS PGW- CIVILDESIGN Version 14.08 PAGE

Program Package Serial Number: 7189
WATER SURFACE PROFILE LISTING Date:10-24-2019 Time: 3:43: 3
KBH1913: SUMMERLIN V21 PARCEL J
PARCEL J STORM DRAIN (SDJ): REFERENCED STARTING HGL FROM CARRIAGE HILL S
TU FROM FACILITY P1 TO CONNECTION TO EXISTING

kKoK ROk KR KRRk KKk Aok Rk Rk Rk kK

| Invert | Depth | Water | Q | vel vel | Energy | Super |Critical|Flow Top|Height/|Base Wt| |No wth
Station | Elev | (FT) | Elev | (CFS) | (FPS) Head | Grd.El.| Elev | Depth | width |Dia.-FT|or I.D.| 2zZL |Prs/Pip
S R -I- e e N R A R
L/Elem |Ch Slope | | | | SF Ave| HF  |SE Dpth|Froude N|Norm Dp | "N" | X-Fall| ZR |Type Ch
#*#*t####|*tt*t*t**I**tttti*l*t*#t#*#*lvv | | | | |t:tttunv| | | |*mu-k |**t*txt
| I | | | | | | |
1524.803 3282.494 .462 3282.956 3.00 6.48 .65 3283.61 .00 .66 1.39 1.500 .08 .00 1
.164 .2819 .0180 .00 .46 1.98 .24 .e13 .00 .00 PIPE
| | | | | | | | | |
1524.967 3282.540 .478 3283.018 3.00 6.18 .59 3283.61 .00 .66 1.40 1.500 .60 .00 1 .0
|- - - N e o N e P e
L1398 .2819 .0158 .00 .48 1.85 .24 .13 .08 .00 PIPE
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|
1525.106 3282.579

SDJ.0uT

|
.54 3283.61

.495 3283.074 3.00 5.90 .ee .66 1.41 1.500 000 .00 1 .0
|- NEENE -I- S S S ) E e R e
.118 .2819 .0138 .00 .50 1.73 .24 .013 .00 .00 PIPE
| | | 1 | | | | [
1525.224 3282.612 .513 3283.125 3.00 5.62 .49 3283.62 .00 .66 1.42 1.500 000 e 1 .0
e SN -I- S R S S ) E N T
.098 .2819 .e121 .00 .51 1.62 .24 .013 .00 .00 PIPE
| | | | | | | I | I | | |
1525.322 3282.640 .531 3283.171 3.00 5.36 .45 3283.62 .00 .66 1.43 1.500 000 .00 1 .0
|- R -1 N S R e R N
.79 .2819 .0106 .00 .53 1.51 .24 .e13 .00 .88 PIPE
| I I | | | | | | | | |
1525.401 3282.662 .550 3283.212 3.00 5.11 .41 3283.62 .00 .66 1.45 1.5e0 .000 .00 1 .2
|- NN -1- N S S ) C e R T
.063 .2819 .00893 .00 .55 1.41 .24 .e13 .08 .00 PIPE
| I | | | | | |
1525.464 3282.680 .570 3283.250 3.00 4.87 .37 3283.62 .00 .66 1.46 1.5e0 e00 .ee 1 .0
-1 NN -1 N B S ) E e R e
.047 .2819 .0082 .00 .57 1.32 .24 .013 .00 .80 PIPE
I | | | | | | I | I
1525.511 3282.693 .590 3283.284 3.00 4.65 .34 3283.62 .20 .66 1.47 1.500 000 .08 1 .0
RE NN -1 N S S B e e
.33 .2819 .0072 .00 .59 1.23 .24 .013 .00 .00 PIPE
| I | | | | I | | | |
1525.544 3282.7@3 .612  3283.314 3.00 4.43 .30 3283.62 .00 .66 1.47 1.500 000 .68 1 .0
-I- BN -1- S B S ) e R N
.820 .2819 .0063 .00 .61 1.15 .24 .013 .00 .08 PIPE
o FILE: SDJ.WSW WS PGW - CIVILDESIGN Version 14.08 PAGE
Program Package Serial Number: 7189
WATER SURFACE PROFILE LISTING Date:10-24-2019 Time: 3:43: 3
KBH1913: SUMMERLIN V21 PARCEL J
PARCEL J STORM DRAIN (SDJ): REFERENCED STARTING HGL FROM CARRIAGE HILL S
TU FROM FACILITY P1 TO CONNECTION TO EXISTING
ok AR kR okk Rk Rk ko kokkokk *%
| Invert | Depth | wWater | Q | wvel Vel | Energy | Super |Critical|Flow Top|Height/|Base Wt [No wth
Station | Elev | (FT) | Elev | (CFS) | (FPS) Head | Grd.El.| Elev | Depth | Width |Dia.-FT|or I.D.| zZL |Prs/Pip
-- -1- -1- -|- -- -1- -1- -- -1- -1- -- -1- - -
L/Elem [Ch Slope | | | | SF Ave| HF  |SE Dpth|Froude N{Norm Dp | "N | X-Fall] ZR [Type Ch
*t*t***##Itt*****t*l**t*****It** ' l | | N-| I*tt*t***I*******It*****'l##*** |*uu**
| | | | I | | | | I ! I
1525.563 3282.708 .634 3283.342 3.00 4.22 .28 3283.62 .00 .66 1.48 1.5e0 000 .ee0 1 .0
-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -|- |-
.06 .2819 .8055 .00 .63 1.07 .24 .e13 .00 .80 PIPE
| | I | | | | | I | |
1525.570 3282.710 .658 3283.368 3.00 4.02 .25 3283.62 .00 .66 1.49 1.500 000 .00 1 .0
-1- -1- -l- -1- -1- -1- -1~ -1- -1- -1- -1- -1- -1- |-
»
~
KBH1913: SUMMERLIN V21 PARCEL ]
PARCEL J STORM DRAIN (SDJ): REFERENCED STARTING HGL FROM CARRIAGE HILL S
TU FROM FACILITY P1 TO CONNECTION TO EXISTING
1000.00 ol C H W R
1003.58 . .
1007.15
1010.73
1014.30 . =
1017.88 .
1821.45 . -
1025.03 . .
1028.60
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1032.

1035.

ie39.

1042.

1046.

1050.

1053.

1057.

1060.

1064.

1067.

1071.

1075.

1078.

1082.

1085.

1089.

1092,

1096.

1100.

11e3.

1107.

1110.

1114.

1117.

1121.

1125.

1128.

1132.

1135.

WE

I CH

I WCH

SDJ.ouT
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1139.

1143,

1146.

1150.

1153.

1157.

1166.

1164.

1168.

1171.

1175.

1178.

1182.

1185.

1189.

1193.

1196.

1200.

1203.

1207.

1210.

1214.

1218.

1221.

1225.

1228.

1232.

1235,

1239.

1243.

WH

WH

WCH

WH

WH

WH

CH

WE

S0J.ouT
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1246.

1250.

1253,

1257.

1261.

1264.

1268.

1271.

1275.

1278.

1282.

1286.

1289.

1293.

1296.

1300.

1303.

1307.

1311.

1314.

1318.

1321.

1325.

1328.

1332.

1336.

1339.

1343.

1346.

70

27

42

87

45

02

60

75

33

63

80

SDJ.ouT

I WCH E

I WCHE
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1350.

1353.

1357.

1361.

1364.

1368.

1371.

1375.

1378.

1382.

1386.

1389.

1393.

1396.

1400.

1404.

1407.

1411.

1414.

1418.

1421.

1425.

1429.

1432.

1436.

1439.

1443

1446,

1450.

1454.

43

o1

.34

a1

49

SDJ.ouT

I WCHE

I WC HE

I WHE

I WCHE

I WCH

I WCH
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1457.

1461.

1464,

1468.

1471.

1475.

1479.

1482,

1486.

1489.

1493.

1496.

1500.

1504 .

1507.

1511

1514.

1518.

1521.

1525.

NOTE

1. GLOSSARY

INVERT ELEVATION
CRITICAL DEPTH

WATER SURFACE ELEVATION
SUPER-ELEVATION

HEIGHT OF CHANNEL
ENERGY GRADE LINE
CURVES CROSSING OVER
BRIDGE ENTRANCE OR EXIT
WALL ENTRANCE OR EXIT
TATIONS FOR POINTS AT A JUMP MAY NOT BE PLOTTED EXACTLY

I
C
W

[ I I I TR (R TR

S
H
E
X
B
Y
2. §

67

69

.27

84

42

S

SDJ.ouT

. I WHE

IYYYWHE .

IcC W H E

Ic W H

ICYYYYYWYYYYYYYYYYYYYYYYYYYH .

. I CHW .

IC H

IC H

. IWCH E

. MC H E

IWNC H E .

INC H E .

IWCH E .

. IWC H E

3254.820 3257.759 3260.698 3263.637 3266.576 3269.515 3272.454 3275.393 3278.332 3281.271 3284.210
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KBH1913: SUMMERLIN VILLAGE 21 PARCEL J - TDS
FINISH FLOOR - CITY OF LAS VEGAS JURISDICTION
INPUT INFORMATION FINISHED FLOORS NOTES
Hydraulic Flowline T/C+6" Flowline T/C+6" |See References
Lot Section T/C! F/L? Dico FFomind F.Fomin® F.F.Design Check Check on Last Sheet
Number Utilized (ft) (ft) (ft) (ft) (ft) (ft)

1 A2x 3293.18 3292.80 0.32 3293.44 3293.68 3294.3 OK OK
A2m 3291.18 3290.80 0.4 3291.60 3291.68 3292.8 OK OK
3 A2m 3289.77 3289.39 0.4 3290.19 3290.27 3291.3 OK OK
4 A2m 3288.38 3288.00 0.4 3288.80 3288.88 3289.5 OK OK
5 A2m 3287.26 3286.88 0.4 3287.68 3287.76 3289.5 OK OK
6 A2m 3286.54 3286.16 0.4 3286.96 3287.04 3289.5 OK OK
7 A2m 3285.91 3285.53 0.4 3286.33 3286.41 3287.6 OK OK
8 A2m 3285.40 3285.02 0.4 3285.82 3285.90 3287.6 OK OK
9 A2m 3285.26 3284.88 0.4 3285.68 3285.76 3287.6 OK OK
10 A3x 3284.60 3284.22 0.36 3284.94 3285.10 3285.6 OK OK
11 A3x 3283.87 3283.49 0.36 3284.21 3284.37 3285.6 OK OK
12 A3x 3283.24 3282.86 0.36 3283.58 3283.74 3284.1 OK OK
13 A3m 3282.63 3282.25 0.37 3282.99 3283.13 3284.1 OK OK
14 A3m 3282.18 3281.80 0.37 3282.54 3282.68 3284.1 OK OK
15 A3m 3281.72 3281.34 0.37 3282.08 3282.22 3282.6 OK OK
16 Bim 3281.02 3280.64 0.3 3281.24 3281.52 3282.3 OK OK
17 Bim 3280.26 3279.88 0.3 3280.48 3280.76 3282.3 OK OK
18 Bim 3279.80 3279.42 0.3 3280.02 3280.30 3280.8 OK OK
19 Bim 3279.35 3278.97 0.3 3279.57 3279.85 3280.8 OK OK
20 Bim 3278.89 3278.51 0.3 3279.11 3279.39 3280.8 OK OK
21 Bim 3278.34 3277.96 0.3 3278.56 3278.84 3279.7 OK OK
22 Bix 3277.75 3277.37 0.29 3277.95 3278.25 3279.7 OK OK
23 Bix 327717 3276.79 0.29 3277.37 3277.67 3278.2 OK OK
24 Bix 3276.59 3276.21 0.29 3276.79 3277.09 3278.2 OK OK
25 Bix 3276.01 3275.63 0.29 3276.21 3276.51 3278.2 OK OK
26 J4 3273.92 3273.54 0.44 3274.42 3274.42 3277.9 OK OK
27 J4 3274.31 3273.93 0.44 3274.81 3274.81 32779 OK OK
28 J4 3274.70 3274.32 0.44 3275.20 3275.20 3277.9 OK OK
29 J4 3275.31 3274.93 0.44 3275.81 3275.81 3277.9 OK OK
30 J4 3276.25 3275.87 0.44 3276.75 3276.75 3277.9 OK OK
31 J4 3277.46 3277.08 0.44 3277.96 3277.96 3278.8 OK OK
32 J3m 3278.62 3278.24 0.42 3279.08 3279.12 3280.3 OK OK
33 J3m 3280.09 3279.71 0.42 3280.55 3280.59 3281.8 OK OK
34 J3m 3281.90 3281.52 0.42 3282.36 3282.40 3283.3 OK OK
35 J3x 3285.16 3284.78 0.37 3285.52 3285.66 3287.0 OK OK
36 J3x 3286.72 3286.34 0.37 3287.08 3287.22 3288.5 OK OK
37 J3x 3288.29 3287.91 0.37 3288.65 3288.79 3290.0 OK OK
38 J3x 3290.10 3289.72 0.37 3290.46 3290.60 3291.5 OK OK
39 J3x 3291.99 3291.61 0.37 3292.35 3292.49 3293.8 OK OK
40 J3x 3293.56 3293.18 0.37 3293.92 3294.06 3295.3 OK OK
41 J3x 3295.45 3295.07 0.37 3295.81 3295.95 3296.8 OK OK
42 J3x 3297.34 3296.96 0.37 3297.70 3297.84 3299.3 OK OK
43 J3x 3298.90 3298.52 0.37 3299.26 3299.40 3300.8 OK OK
44 J3x 3300.47 3300.09 0.37 3300.83 3300.97 3302.3 OK OK
45 J3x 3302.03 3301.65 0.37 3302.39 3302.53 3303.8 OK OK
46 J2x 3303.86 3303.48 0.33 3304.14 3304.36 3305.3 OK OK
47 J2x 3306.72 3306.34 0.33 3307.00 3307.22 3308.5 OK OK
48 J2x 3308.23 3307.85 0.33 3308.51 3308.73 3310.0 OK OK
49 J2x 3310.12 3309.74 0.33 3310.40 3310.62 3311.5 OK OK
50 J2m 3311.84 3311.46 0.45 3312.36 3312.34 3314.0 OK OK
51 J2m 3313.02 3312.64 0.45 3313.54 3313.52 3314.0 OK OK
52 J2m 3314.09 3313.71 0.45 3314.61 3314.59 3315.5 OK OK
53 Jim 3315.08 3314.70 0.38 3315.46 3315.58 3317.5 OK OK
54 Jim 3315.41 3315.03 0.38 3315.79 3315.91 3317.5 OK OK
55 Jim 3315.56 3315.18 0.38 3315.94 3316.06 3317.5 OK OK
56 Jim 3315.73 3315.35 0.38 3316.11 3316.23 3317.5 OK OK
57 Jim 3315.91 3315.53 0.38 3316.29 3316.41 3318.5 OK OK
58 Jim 3316.05 3315.67 0.38 3316.43 3316.55 3318.5 OK OK
59 Jim 3316.20 3315.82 0.38 3316.58 3316.70 3318.5 OK OK
60 Jim 3316.37 3315.99 0.38 3316.75 3316.87 3318.5 OK OK
61 Jim 3316.54 3316.16 0.38 3316.92 3317.04 3319.3 OK OK
62 Jix 3317.23 3316.85 0.34 3317.53 3317.73 3319.3 OK OK

J:\KBH1913-000 Summerlin Village 21 Parcel J\Drainage\Technical Study\Calcs\KBH1913 Finish Floor Analysis v180223.xlsx 1



KBH1913: SUMMERLIN VILLAGE 21 PARCEL J - TDS
FINISH FLOOR - CITY OF LAS VEGAS JURISDICTION
INPUT INFORMATION FINISHED FLOORS NOTES
Hydraulic Flowline T/C + 6" Flowline TIC +6" {See References|
Lot Section T/c' FIL? Digo F.Fomin® FFomn® F.F pesign Check Check on Last Sheet
Number Utilized (ft) (ft) (ft) (ft) (ft) (ft)
63 Jix 3317.91 3317.53 0.34 3318.21 3318.41 3319.3 OK OK
64 J1x 3319.01 3318.63 0.34 3319.31 3319.51 3320.8 OK OK
65 Alm 3323.13 3322.75 0.26 3323.27 3323.63 3324.5 OK OK
66 Alm 3321.69 3321.31 0.26 3321.83 3322.19 3323.0 OK OK
67 Alm 3320.28 3319.90 0.26 3320.42 3320.78 3321.5 OK OK
68 Alx 3318.70 3318.32 0.25 3318.82 3319.20 3320.0 OK OK
69 Alx 3316.71 3316.33 0.25 3316.83 3317.21 3318.0 OK OK
70 Alx 3314.71 3314.33 0.25 3314.83 3315.21 3316.5 OK OK
71 Atx 3313.06 3312.68 0.25 3313.18 3313.56 3315.0 OK OK
72 Alx 3309.69 3309.31 0.25 3309.81 3310.19 3310.8 OK OK
73 Alx 3307.69 3307.31 0.25 3307.81 3308.19 3309.3 OK OK
74 Alx 3306.04 3305.66 0.25 3306.16 3306.54 3307.8 OK OK
75 Alx 3304.39 3304.01 0.25 3304.51 3304.89 3306.3 OK OK
76 E2x 3305.33 3304.95 0.25 3305.45 3305.83 3306.4 oK OK
77 E2x 3306.99 3306.61 0.25 3307.11 3307.49 3307.9 OK OK
78 Et 3308.55 3308.17 0.21 3308.59 3309.05 3309.4 OK OK
79 E1 3310.09 3300.71 0.21 3310.13 3310.59 3310.9 OK OK
80 E1 3311.59 3311.21 0.21 3311.63 3312.09 33124 OK OK
81 Fix 3317.05 3316.67 0.26 3317.19 3317.55 3318.7 OK OK
82 F1x 3316.81 3316.43 0.26 3316.95 3317.31 3318.7 OK OK
83 Fim 3316.61 3316.23 0.29 3316.81 3317.11 3318.7 OK OK
84 Fim 3316.45 3316.07 0.29 3316.65 3316.95 33187 OK OK
85 F2m 3316.30 3315.92 0.34 3316.60 3316.80 3318.7 OK OK
86 F2m 3316.13 3315.75 0.34 3316.43 3316.63 3317.7 OK OK
87 F2m 3315.96 3315.58 0.34 3316.26 3316.46 3317.7 OK OK
88 F2m 3315.81 331543 0.34 3316.11 3316.31 3317.7 OK OK
89 F2m 3315.67 3315.29 0.34 331597 3316.17 3317.7 oK OK
90 F2m 3315.52 3315.14 0.34 3315.82 3316.02 3317.7 OK OK
91 F2m 3315.35 3314.97 0.34 3315.65 3315.85 3317.7 OK OK
92 H3x 3302.11 3301.73 0.31 3302.35 3302.61 3304.2 OK OK
93 H3x 3302.29 3301.91 0.31 3302.53 3302.79 3304.2 OK OK
94 H3m 3302.65 3302.27 0.32 3302.91 3303.15 3304.2 OK OK
95 Him 3303.08 3302.70 0.26 3303.22 3303.58 3305.4 oK OK
9 Him 3303.44 3303.06 0.26 3303.58 3303.94 3305.4 OK oK
97 Him 3303.89 3303.51 0.26 3304.03 3304.39 3305.4 OK OK
98 Hix 3304.75 3304.37 0.25 3304.87 3305.25 3306.2 OK OK
99 H1x 3305.74 3305.36 0.25 3305.86 3306.24 3307.2 OK OK
100 Hix 3306.64 3306.26 0.25 3306.76 3307.14 3308.2 OK OK
101 H2x 3304.48 3304.10 0.25 3304.60 3304.98 3305.9 OK OK
102 H2x 3304.40 3304.02 0.25 3304.52 3304.90 3305.9 OK OK
103 H2x 3304.15 3303.77 0.25 3304.27 3304.65 3305.9 oK OK
104 H2m 3303.89 3303.51 0.26 3304.03 3304.39 3305.9 OK OK
105 H2m 3303.52 3303.14 0.26 3303.66 3304.02 3305.9 OK OK
106 H3m 3303.08 3302.70 0.32 3303.34 3303.58 3304.5 OK oK
107 H3m 3302.58 3302.20 0.32 3302.84 3303.08 3304.5 OK OK
108 H3x 3302.11 3301.73 0.31 3302.35 3302.61 3303.3 OK OK
109 H3x 3301.48 3301.10 0.31 3301.72 3301.98 3303.0 OK OK
110 H3x 3300.84 3300.46 0.31 3301.08 3301.34 3303.0 OK OK
1 Hm 3202.81 3292.43 0.23 3292.89 3293.31 3294.2 OK OK
112 im 3291.43 3291.05 0.23 3291.51 3291.93 3293.2 oK OK
113 1tm 3290.28 3289.90 0.23 3290.36 3290.78 3292.2 OK OK
114 12m 3289.29 3288.91 0.29 3289.49 3289.79 3291.2 OK OK
115 12m 3288.55 3288.17 0.29 3288.75 3289.05 3290.2 OK oK
116 i2m 3287.65 3287.27 0.29 3287.85 3288.15 3289.2 OK OK
117 12m 3286.75 3286.37 0.29 3286.95 3287.25 3287.7 OK OK
118 12m 3286.01 3285.63 0.29 3286.21 3286.51 3287.7 OK OK
119 12m 3285.26 3284.88 0.29 3285.46 3285.76 3286.2 OK OK
120 12x 3284.70 3284.32 0.29 3284.90 3285.20 3286.2 OK OK
121 12x 328343 3283.05 0.29 3283.63 3283.93 3285.4 OK OK
122 12x 3284.38 3284.00 0.29 3284.58 3284.88 3285.4 OK OK
123 12m 3285.39 3285.01 0.29 3285.59 3285.89 3286.9 OK OK
124 2m 3286.29 3285.91 0.29 3286.49 3286.79 3288.2 OK OK
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KBH1913: SUMMERLIN VILLAGE 21 PARCEL J - TDS
FINISH FLOOR - CITY OF LAS VEGAS JURISDICTION

INPUT INFORMATION FINISHED FLOORS NOTES
Hydraulic Flowline T/C +6° Flowline T/IC+6" |See References
Lot Section e FIL? Dioo F.Fomin” FFomin' F.F.pesign Check Check on Last Sheet
Number Utilized (ft) (ft) (ft) (ft) (ft) (ft)
125 2m 3287.04 3286.66 0.29 3287.24 3287.54 3289.2 OK OK
126 12m 3287.78 3287.40 0.29 3287.98 3288.28 3289.2 OK OK
127 12m 3288.68 3288.30 0.29 3288.88 3289.18 3290.2 OK OK
128 f2m 3289.58 3289.20 0.29 3289.78 3290.08 3291.4 OK OK
129 12x 3290.40 3290.02 0.29 3290.60 3290.90 3291.4 OK OK
130 12x 3291.40 3291.02 0.29 3291.60 3291.80 3292.9 OK OK
131 E3m 3289.12 3288.74 0.29 3289.32 3289.62 3290.0 OK OK
132 E3m 3290.50 3290.12 0.29 3290.70 3291.00 3291.5 OK OK
133 E3m 3292.14 3291.76 0.29 3292.34 3292.64 3293.0 OK OK
134 E3m 3293.72 3293.34 0.29 3293.92 3294.22 3294.9 OK OK
135 E3m 3295.13 3294.75 0.29 3295.33 3295.63 3296.4 OK OK
136 E3x 3296.66 3296.28 0.28 3296.84 3297.16 3297.9 OK OK
137 E2x 3298.52 3298.14 0.25 3298.64 3299.02 3299.4 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 Dygo) + 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.
-The finished floor shall be set a vertical distance of at least 6-inches above the highest adjacent top of curb.
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KBH1913:

SUMMERLIN VILLAGE 21 PARCEL J - TDS

FINISH FLOOR ANALYSIS - Garage Finished Floors

INPUT INFORMATION FINISHED FLOORS NOTES
T+ Depih | 2 x Depth 6" + Depth ] 2 x Depth
Hydraulic Z[N Dioo F-Foin’ F.Fomin® F.F.pesign Check Check See References on Last Sheet
Building Number | Section Utilized (ft) (ft) (ft) (ft) (ft)
1 A2x 3292.32 0.32 3293.14 3292.96 3293.80 OK OK
2 A2m 3290.39 0.4 3291.29 3291.19 3291.80 OK OK
3 A2m 3289.29 0.4 3290.19 3290.09 3290.80 OK OK
4 Em 3287.54 0.4 3288.44 3288.34 3289.00 OK OK
5 A2m 3286.81 0.4 3287.71 3287.61 3288.50 OK OK
6 A2m 3286.01 0.4 3286.91 3286.81 3288.00 OK OK
7 A2m 3285.31 0.4 3286.21 3286.11 3287.10 OK OK
8 A2m 3285.01 0.4 3285.91 3285.81 3287.10 OK OK
9 A2m 3284.84 0.4 3285.74 3285.64 3287.10 OK OK
10 A3x 3284.06 0.36 3284.92 3284.78 3284.80 CHECK OK
11 A3x 3283.33 0.36 3284.19 3284.05 3284.10 CHECK OK
12 A3x 3282.81 0.36 3283.67 3283.53 3283.60 CHECK OK
13 A3m 3282.14 0.37 3283.01 3282.88 3282.90 CHECK OK
14 A3m 3281.76 0.37 3282.63 3282.50 3282.60 CHECK OK
15 A3m 3281.23 0.37 3282.10 3281.97 3282.10 OK OK
16 Bim 3280.31 0.3 3281.11 3280.91 3281.00 CHECK OK
17 Bim 3279.77 0.3 3280.57 3280.37 3280.40 CHECK OK
18 Bim 3279.39 0.3 3280.19 3279.99 3280.00 CHECK OK
19 Bim 3278.85 0.3 3279.65 3279.45 3279.50 CHECK OK
20 Bim 3278.47 0.3 3279.27 3279.07 3279.10 CHECK OK
21 Bim 3277.75 0.3 3278.55 3278.35 3278.40 CHECK OK
22 Bix 3277.33 0.29 3278.12 3277.91 3278.10 CHECK OK
23 Bix 3276.64 0.29 3277.43 3277.22 3277.30 CHECK oK
24 Bix 3276.16 0.29 3276.95 3276.74 3276.80 CHECK OK
25 Bix 3275.49 0.29 3276.28 3276.07 3276.20 CHECK OK
26 J4 3273.44 0.44 3274.38 3274.32 3275.90 OK OK
27 J4 3273.90 0.44 3274.84 3274.78 3275.90 OK OK
28 J4 3274.22 0.44 3275.16 3275.10 3276.40 OK OK
29 J4 3274.87 0.44 3275.81 3275.75 3276.90 OK OK
30 J4 3275.51 0.44 3276.45 3276.39 3277.40 OK OK
31 J4 3276.75 0.44 3277.69 3277.63 3278.30 OK OK
32 J3m 3278.14 0.42 3279.06 3278.98 3279.80 OK OK
33 J3m 3279.28 0.42 3280.20 3280.12 3280.80 OK OK
34 J3m 3281.06 0.42 3281.98 3281.90 3282.80 OK OK
35 J3x 3284.39 0.37 3285.26 3285.13 3286.00 OK OK
36 J3x 3286.21 0.37 3287.08 3286.95 3287.50 OK OK
37 J3x 3287.52 0.37 3288.39 3288.26 3289.00 OK OK
38 J3x 3289.27 0.37 3290.14 3290.01 3290.50 OK OK
39 J3x 3291.48 0.37 3292.35 3292.22 3292.80 OK OK
40 J3x 3292.79 0.37 3293.66 3293.53 3294.30 OK OK
41 J3x 3294.61 0.37 3295.48 3295.35 3295.80 OK OK
42 J3x 3296.83 0.37 3297.70 3297.57 3298.30 OK OK
43 J3x 3298.13 0.37 3299.00 3298.87 3299.30 OK OK
44 J3x 3299.96 0.37 3300.83 3300.70 3301.30 OK OK
45 J3x 3301.26 0.37 3302.13 3302.00 3302.80 OK OK
46 J2x 3303.04 0.33 3303.87 3303.70 3304.30 OK OK
47 J2x 3306.00 0.33 3306.83 3306.66 3307.50 OK OK
48 J2x 3307.72 0.33 3308.55 3308.38 3309.00 OK QK
49 Jax 3309.02 0.33 3309.85 3309.68 3310.50 OK OK
50 J2m 3311.35 0.45 3312.30 3312.25 3312.50 OK OK
51 J2m 3312.37 0.45 3313.32 3313.27 3313.50 OK OK
52 J2m 3313.52 0.45 3314.47 3314.42 3315.00 OK OK
53 Jim 3314.59 0.38 3315.47 3315.35 3315.50 OK OK
54 Jim 3315.01 0.38 3315.89 3315.77 3315.80 CHECK OK
55 Jim 3315.14 0.38 3316.02 3315.90 3316.00 CHECK OK
56 Jim 3315.31 0.38 3316.19 3316.07 3316.10 CHECK OK
57 Jim 3315.49 0.38 3316.37 3316.25 3316.50 OK OK
58 Jim 3315.66 0.38 3316.54 3316.42 3316.50 CHECK OK
59 Jim 3315.78 0.38 3316.66 3316.54 3316.60 CHECK OK
60 Jim 3315.95 0.38 3316.83 3316.71 3316.80 CHECK OK
61 Jim 3316.13 0.38 3317.01 3316.89 3317.30 OK OK
62 Jix 3316.79 0.34 3317.63 3317.47 3317.80 OK OK
63 Jix 3317.36 0.34 3318.20 3318.04 3318.30 OK OK
64 Jix 3318.16 0.34 3319.00 3318.84 3318.90 CHECK OK
65 Aim 3322.61 0.26 3323.37 3323.13 3324.00 OK OK
66 Atm 3320.96 0.26 3321.72 3321.48 3322.00 OK OK
67 Alm 3319.78 0.26 3320.54 3320.30 3320.59 OK OK
68 Alx 3317.91 0.25 3318.66 3318.41 3319.00 OK OK
69 Alx 3315.57 0.25 3316.32 3316.07 3317.00 OK OK
70 Alx 3314.19 0.25 3314.94 3314.69 3315.50 OK OK
71 Alx 3312.27 0.25 3313.02 3312.77 3313.50 OK OK
72 Alx 3308.83 0.25 3309.58 3309.33 3310.30 OK OK




KBH1913: SUMMERLIN VILLAGE 21 PARCEL J - 1DS
FINISH FLOOR ANALYSIS - Garage Finished Floors =
INPUT INFORMATION FINISHED FLOORS NOTES
B+ Deptl ZX Depin 6" + Depth | 2 x Depth
Hydraulic FL! Dioo F.Fomn' F.Fomin’ F.F.0esign Check Check See References on Last Sheet
Building Number | Section Utilized (ft) (ft) (ft) (ft) (ft)

73 Alx 3306.90 0.25 3307.65 3307.40 3308.30 OK OK
74 Alx 3305.53 0.25 3306.28 3306.03 3306.80 OK OK
75 Atx 3303.60 0.25 3304.35 3304.10 3304.80 OK OK
76 E2x 3304.57 0.25 3305.32 3305.07 3305.90 OK OK
77 E2x 3306.47 0.25 3307.22 3306.97 3307.40 OK OK
78 E1 3307.75 0.21 3308.46 3308.17 3308.90 OK OK
79 E1 3309.54 0.21 3310.25 3309.96 3310.40 OK OK
80 Et 3310.82 0.21 3311.53 3311.24 3311.90 OK OK
81 Fix 3316.61 0.26 3317.37 3317.13 3317.20 CHECK OK
82 Fix 3316.38 0.26 3317.14 3316.90 3317.10 CHECK OK
83 Fim 3316.21 0.29 3317.00 3316.79 3316.90 CHECK OK
84 Fim 3316.03 0.29 3316.82 3316.61 3316.90 OK OK
85 F2m 3315.91 0.34 3316.75 3316.59 3316.90 OK OK
86 F2m 3315.71 0.34 3316.55 3316.39 3316.40 CHECK OK
87 F2m 3315.54 0.34 3316.38 3316.22 3316.30 CHECK OK
88 F2m 3315.42 0.34 3316.26 3316.10 3316.30 OK OK
89 F2m 3315.25 0.34 3316.09 3315.93 3316.00 CHECK OK
90 F2m 3315.13 0.34 3315.97 3315.81 3315.90 CHECK OK
91 F2m 3314.89 0.34 3315.73 3315.57 3315.70 CHECK OK
92 H3x 3301.68 0.31 3302.49 3302.30 3302.70 OK OK
93 H3x 3301.89 0.31 3302.70 3302.51 3302.70 OK OK
94 H3m 3302.10 0.32 3302.92 3302.74 3302.80 CHECK OK
95 Him 3302.61 0.26 3303.37 3303.13 3303.40 OK OK
96 Him 3303.03 0.26 3303.79 3303.55 3303.90 OK OK
97 Him 3303.33 0.26 3304.09 3303.85 3303.90 CHECK OK
98 Hix 3304.31 0.25 3305.06 3304.81 3304.90 CHECK OK
99 Hix 3304.91 0.25 3305.66 3305.41 3305.60 CHECK OK
100 Hix 3305.75 0.25 3306.50 3306.25 3306.40 CHECK OK
101 H2x 3304.25 0.25 3305.00 3304.75 3304.90 CHECK OK
102 H2x 3303.95 0.25 3304.70 3304.45 3304.90 OK OK
103 H2x 3303.73 0.25 3304.48 3304.23 3304.70 OK OK
104 H2m 3303.41 0.26 3304.17 3303.93 3304.00 CHECK OK
105 H2m 3303.11 0.26 3303.87 3303.63 3303.90 OK OK
106 H3m 3302.47 0.32 3303.29 3303.11 3303.20 CHECK OK
107 H3m 3302.17 0.32 3302.99 3302.81 3303.00 OK OK
108 H3x 3301.57 0.31 3302.38 3302.19 3302.30 CHECK OK
109 H3x 3301.04 0.31 3301.85 3301.66 3301.80 CHECK OK
110 H3x 3300.30 0.31 3301.11 3300.92 3301.00 CHECK OK
111 {im 3292.10 0.23 3292.83 3292.56 3292.60 CHECK OK
112 {im 3290.76 0.23 3291.49 3291.22 3291.30 CHECK OK
113 {im 3289.81 0.23 3290.54 3290.27 3290.30 CHECK OK
114 2m 3288.72 0.29 3289.51 3289.30 3289.30 CHECK OK
115 2m 3288.11 0.29 3288.90 3288.69 3288.70 CHECK OK
116 {2m 3286.93 0.29 3287.72 3287.51 3287.60 CHECK OK
117 12m 3286.31 0.29 3287.10 3286.89 3286.90 CHECK OK
118 12m 3285.44 0.29 3286.23 3286.02 3286.10 CHECK OK
119 12m 3284.82 0.29 3285.61 3285.40 3285.40 CHECK OK
120 12x 3284.21 0.29 3285.00 3284.79 3284.90 CHECK OK
121 12x 3282.82 0.29 3283.61 3283.40 3283.40 CHECK OK
122 12x 3283.92 0.29 3284.71 3284.50 3284.50 CHECK OK
123 12m 3284.67 0.29 3285.46 3285.25 3285.30 CHECK OK
124 2m 3285.73 0.29 3286.52 3286.31 3286.40 CHECK OK
125 2m 3286.59 0.29 3287.38 3287.17 3287.20 CHECK OK
126 12m 3287.21 0.29 3288.00 3287.79 3287.80 CHECK OK
127 12m 3288.08 0.29 3288.87 3288.66 3288.70 CHECK OK
128 12m 3289.14 0.29 3289.93 3289.72 3289.80 CHECK OK
129 12x 3289.82 0.29 3290.61 3290.40 3290.40 CHECK OK
130 12x 3290.78 0.29 3291.57 3291.36 3291.40 CHECK OK
131 E3m 3288.83 0.29 3289.62 3289.41 3289.50 CHECK OK
132 E3m 3290.20 0.29 3290.99 3290.78 3291.00 OK OK
133 E3m 3291.18 0.29 3291.97 3291.76 3292.50 OK OK
134 E3m 3292.96 0.29 3293.75 3293.54 3294.40 OK OK
135 E3m 3294.62 0.29 3295.41 3295.20 3295.90 OK OK
136 E3x 3295.90 0.28 3296.68 3296.46 3297.40 OK OK
137 E2x 3297.69 0.25 3298.44 3298.19 3298.90 OK OK

Where:

1: TC-0.38 ( For Roll Curb), TC-0.5 (For L Curb)
J2: Minimum Allowable Finished Floor Elevation above fiowline elevation @ high side of lot = ( 2 x Do) + F/L
City of Henderson 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.




KBH1913: SUMMERLIN VILLAGE 21 PARCEL J - TDS

CITY OF LAS VEGAS JURISDICTION

CROSS LOT DRAINAGE EASEMENT CHECK

Hydraulic . F.L. + Flow _

Lot Section Flowline Depth + 6" Flowline
Number - F.F. min Check
Utilized
(ft) (ft)

26 DE 3275.5 3276.29 OK
27 DE 3275.7 3276.49 OK
28 DE 3275.9 3276.69 OK
29 DE 3276.2 3276.99 OK
31 DE 3278.0 3278.79 OK
32 DE 3279.5 3280.29 OK
33 DE 3281.0 3281.79 OK
35 DE 3286.2 3286.99 OK
36 DE 3287.7 3288.49 OK
37 DE 3289.2 3289.99 OK
39 DE 3293.0 3293.79 OK
40 DE 3294.5 3295.29 OK
42 DE 3298.5 3299.29 OK
43 DE 3300.0 3300.79 OK
44 DE 3301.5 3302.29 OK
45 DE 3303.0 3303.79 OK
47 DE 3307.7 3308.49 OK
48 DE 3309.2 3309.99 OK
50 DE 3312.8 3313.55 OK
51 DE 3313.2 3313.99 OK
53 DE 3315.8 3316.59 OK
54 DE 3316.0 3316.79 OK
55 DE 3316.2 3316.99 OK
57 DE 3316.9 3317.69 OK
58 DE 3317.1 3317.89 OK
59 DE 3317.3 3318.09 OK
61 DE 3317.9 3318.71 OK
62 DE 3318.2 3318.95 OK
63 DE 3318.4 3319.19 OK
76 DE 3305.2 3305.99 OK
77 DE 3306.7 3307.49 OK
78 DE 3308.2 3308.99 OK
79 DE 3309.7 3310.49 OK
82 DE 3317.7 3318.49 OK
83 DE 33175 3318.29 OK
84 DE 3317.3 3318.09 OK
85 DE 3317.1 3317.89 OK
87 DE 3316.5 3317.29 OK
88 DE 3316.3 3317.09 OK
89 DE 3316.1 3316.89 OK
90 DE 3315.9 3316.69 OK
91 DE 3315.7 3316.49 OK
92 DE 3303.0 3303.79 OK
93 DE 3302.8 3303.59 OK
95 DE 3303.8 3304.59 OK
96 DE 3304.2 3304.99 OK
98 DE 3305.0 3305.79 OK
99 DE 3306.0 3306.79 OK




KBH1913: SUMMERLIN VILLAGE 21 PARCEL J - TDS
CITY OF LAS VEGAS JURISDICTION
CROSS LOT DRAINAGE EASEMENT CHECK

Hydraulic ; FL+ Flow .

Lot ! Flowline Depth + 6" Flowline

Number Section F.F. Min Check

Utilized
(ft) (ft)

102 DE 3304.9 3305.69 OK
103 DE 3304.6 3305.39 OK
104 DE 3304.3 3305.09 OK
105 DE 3304.1 3304.89 OK
107 DE 3303.3 3304.09 OK
108 DE 3301.9 3302.69 OK
109 DE 3301.6 3302.39 OK
110 DE 3301.2 3301.99 OK
113 DE 3291.4 3292.19 OK
114 DE 3290.4 3291.19 OK
115 DE 3289.4 3290.19 OK
117 DE 3286.9 3287.69 OK
118 DE 3286.6 3287.39 OK
119 DE 3285.4 3286.19 OK
120 DE 3285.1 3285.89 OK
121 DE 3284.4 3285.19 OK
122 DE 3284.6 3285.39 OK
124 DE 3286.1 3286.89 OK
125 DE 3286.4 3287.19 OK
126 DE 3287.7 3288.45 OK
128 DE 3289.8 3290.59 OK
129 DE 3290.0 3290.79 OK
131 DE 3289.2 3289.99 OK
132 DE 3290.3 3291.09 OK
134 DE 3293.7 3294.49 OK
135 DE 3295.2 3295.99 OK
136 DE 3296.7 3297.49 OK




Supplemental Finish Floor Checks

Adjacent/Perimeter Street Check

Nu|;:|t,er Street High TC' High FL? Section DI::::'; Min FF* | DesignFF | Check | Solid Grout
1 Kindle Corner Ave 3293.04 3292.54 KC 0.36 3293.26 3294.3 OK No
2 Kindle Corner Ave 3291.05 3290.55 KC 0.36 3291.27 3292.8 OK No
3 Kindle Corner Ave 3289.74 3289.24 KC 0.36 3289.96 3291.3 OK No
4 Kindle Corner Ave 3287.95 3287.45 KC 0.36 3288.17 3289.5 OK No
5 Kindle Corner Ave 3286.03 3285.53 KC 0.36 3286.25 3289.5 OK No
6 Kindle Corner Ave 3284.78 3284.28 KC 0.36 3285.00 3289.5 OK No
7 Kindle Corner Ave 3283.02 3282.52 KC 0.36 3283.24 3287.6 OK No
8 Kindle Corner Ave 3282.04 3281.54 KC 0.36 3282.26 3287.6 OK No
9 Kindle Comer Ave 3281.02 3280.52 KC 0.36 3281.24 3287.6 OK No
9 Carriange Hill Drive 3278.00 3277.50 CH 0.42 3278.34 3287.6 OK No
10 Alpine Cove Ave 3284.78 3284.40 A2m 0.40 3285.20 3285.6 OK No
10 Carriange Hill Drive 3276.07 3275.57 CH 0.42 3276.41 3285.6 OK No
1 Carg’g_nge Hill Drive 3275.98 3275.48 CH 0.42 3276.32 3285.6 OK No
12 Carriange Hill Drive 3275.08 3274.58 CH 0.42 3275.42 3284.1 OK No
13 Carriange Hill Drive 3275.03 3274.53 CH 0.42 3275.37 3284.1 OK No
14 Carriange Hill Drive 3274.76 3274.26 CH 0.42 3275.10 3284.1 OK No
15 Carriange Hill Drive 3274.08 3273.58 CH 0.42 3274.42 3282.6 OK No
16 Carriange Hill Drive 3273.99 3273.49 CH 0.42 3274.33 3282.3 OK No
17 Carriange Hill Drive 3273.09 3272.59 CH 0.42 3273.43 3282.3 OK No
18 Carriange Hill Drive 3273.05 3272.55 CH 0.42 3273.39 3280.8 OK No
19 Carriange Hill Drive 3272.73 3272.23 CH 0.42 3273.07 3280.8 OK No
20 Carriange Hill Drive 3272.07 3271.57 CH 0.42 3272.41 3280.8 OK No
21 Carriange Hill Drive 3271.99 3271.49 CH 0.42 3272.33 3279.7 OK No
22 Carriange Hill Drive 3271.08 3270.58 CH 0.42 3271.42 3279.7 OK No
23 Carriange Hill Drive 3271.05 3270.55 CH 0.42 3271.39 3278.2 OK No
24 Carriange Hill Drive 3270.63 3270.13 CH 0.42 3270.97 3278.2 OK No
25 Carriange Hill Drive 3270.06 3269.56 CH 0.42 3270.40 3278.2 OK No
25 Cedar Shore Ave 3273.10 3272.72 J5 0.42 3273.56 3278.2 OK No
26 Carriange Hill Drive 3269.86 3269.36 CH 0.42 3270.20 3277.9 OK No
64 Alpine Cove Ave 3323.13 3322.75 Jim 0.38 3323.51 3320.8 CHECK Yes
65 Kindle Corner Ave 3322.77 3322.27 KC 0.36 3322.99 3324.5 OK No
66 Kindie Corner Ave 3321.01 3320.51 KC 0.36 3321.23 3323.0 OK No
67 Kindle Corner Ave 3319.03 3318.53 KC 0.36 3319.25 3321.5 OK No
68 Kindle Corner Ave 3317.41 3316.91 KC 0.36 3317.63 3320.0 OK No
69 Kindle Corner Ave 3315.60 3315.10 KC 0.36 3315.82 3318.0 OK No
70 Kindle Corner Ave 3313.79 3313.29 KC 0.36 3314.01 3316.5 OK No
71 Kindle Corner Ave 3312.04 3311.54 KC 0.36 3312.26 3315.0 OK No
72 Kindle Corner Ave 3309.01 3308.51 KC 0.36 3309.23 3310.8 OK No
73 Kindle Corner Ave 3307.02 3306.52 KC 0.36 3307.24 3309.3 OK No
74 Kindle Corner Ave 3305.26 3304.76 KC 0.36 3305.48 3307.8 OK No
75 Kindle Corner Ave 3304.00 3303.50 KC 0.36 3304.22 3306.3 OK No
76 Alpine Cove Ave 3303.28 3302.78 C 0.31 3303.40 3306.4 OK No
77 Alpine Cove Ave 3304.93 3304.43 C 0.31 3305.05 3307.9 OK No
78 Alpine Cove Ave 3306.59 3306.09 C 0.31 3306.71 3309.4 OK No
79 Alpine Cove Ave 3308.24 3307.74 C 0.31 3308.36 3310.9 OK No
80 Alpine Cove Ave 3310.23 3309.73 C 0.31 3310.35 3312.4 OK No
81 Alpine Cove Ave 3315.80 3315.30 C 0.31 3315.92 3318.7 OK No
91 Ceda_r Shore Ave 3313.98 3313.60 Gl 0.37 3314.34 3317.7 OK No
92 Cedar Shore Ave 3307.16 3306.78 Gt 0.37 3307.52 3304.2 CHECK Yes

100 Delano Canyon Ave 3311.59 3311.21 Him 0.26 3311.73 3308.2 CHECK Yes
101 Delano Canyon Ave 3303.85 3303.57 11m 0.23 3304.03 3305.9 OK No
110 Cedar Shore Ave 3299.10 3298.72 G1 0.37 3299.46 3303.0 OK No
111 Delano Canyon Ave 3298.52 3298.14 1m 0.23 3298.60 3294.2 CHECK Yes
120 Cedar Shore Ave 3288.62 3288.24 G1 0.37 3288.98 3286.2 CHECK Yes
121 Cedar Shore Ave 3281.12 3280.74 G1 0.37 3281.48 3285.4 OK No
121 Mahogany Ridge St 3277.14 3276.64 D 0.31 3277.26 3285.4 OK No
122 Mahogany Ridge St 3277.73 3277.23 D 0.31 3277.85 3285.4 OK No
123 Mahogany Ridge St 3278.35 3277.85 D 0.31 3278.47 3286.9 OK No
124 Mahogany Ridge St 3278.90 3278.40 D 0.31 3279.02 3288.2 OK No
125 Mahogany Ridge St 3279.36 3278.86 D 0.31 3279.48 3289.2 OK No
126 Mahogany Ridge St 3279.81 3279.31 D 0.31 3279.93 3289.2 OK No
127 Mahogany Ridge St 3280.36 3279.86 D 0.31 3280.48 3290.2 OK No
128 Mahogany Ridge St 3280.90 3280.40 D 0.31 3281.02 3291.4 OK No
129 Mahogany Ridge St 3281.32 3280.82 D 0.31 3281.44 3291.4 OK No
130 Mahogany Ridge St 3281.88 3281.38 D 0.31 3282.00 3292.9 OK No
130 Delano Canyon Ave 3288.75 3288.37 E3m 0.29 3288.95 3292.9 OK No




Adjacent/Perimeter Street Check
Lot Street HighTc' | HighFL? | section | "™ | MinFe* | DesignFF | Check |solid Grout
Number 9 Ig Depth® in g
131 Mahogany Ridge St 3284.95 3284.45 D 0.31 3285.07 3290.0 OK No
131 Alpine Cove Ave 3287.12 3286.62 C 0.31 3287.24 3290.0 OK No
132 Alpine Cove Ave 3287.96 3287.46 C 0.31 3288.08 3291.5 OK No
133 Alpine Cove Ave 3289.24 3288.74 C 0.31 3289.36 3293.0 OK No
134 Alpine Cove Ave 3290.78 3290.28 C 0.31 3290.90 3294.9 OK No
135 Alpine Cove Ave 3292.41 3291.91 C 0.31 3292.53 3296.4 OK No
136 Alpine Cove Ave 3294.06 3293.56 C 0.31 3294.18 3297.9 OK No
137 Alpine Cove Ave 3296.06 3295.56 C 0.31 3296.18 3299.4 OK No
f Supplemental Finish Floor Checks |
Specific Energy Check
Niher | Han e’ MighFL? | Section | PPN | vy et | pesignFr | Gheck
29 3275.31 3274.93 B1 0.43 3275.36 3277.90 OK
30 3276.25 3275.87 D 0.44 3276.31 3277.90 OK
34 3281.9 3281.52 12 0.49 3282.01 3283.30 OK
35 3285.16 3284.78 12 0.49 3285.27 3287.00 OK
44 3300.47 3300.09 H3 0.44 3300.53 3302.30 OK
45 3302.03 3301.65 H3 0.44 3302.09 3303.80 OK
52 3314.09 3313.71 Ji 0.45 3314.16 3315.50 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
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.
(L Emergency Overflow Finish Floor Checks |
Hydraulic Section / Drainage Easements Check - Emergency Overflow
Nul;:::er High TC/FL' Section | Flow Depth?| MinFF® |Design FF| Check | Solid Grout
14 3282.18 EO2 0.39 3282.57 3284.10 OK No
15 3281.72 EO2 0.39 3282.11 3282.60 OK No
16 3281.02 EO2 0.39 3281.41 3282.30 OK No
17 3280.26 EO2 0.39 3280.65 3282.30 OK No
18 3279.80 EO2 0.39 3280.19 3280.80 OK No
19 3279.35 EO2 0.39 3279.74 3280.80 OK No
20 3278.89 EO2 0.39 3279.28 3280.80 OK No
21 3278.34 EO3 0.39 3278.73 3279.70 OK No
22 3277.75 EO3 0.39 3278.14 3279.70 OK No
23 3277.17 EO3 0.39 3277.56 3278.20 OK No
24 3276.59 EO3 0.39 3276.98 3278.20 OK No
25 3276.01 EO5 0.40 3276.41 3278.20 OK No
26 3273.92 EO5 0.40 3274.32 3277.90 OK No
27 3274.31 EO4 0.45 3274.76 3277.90 OK No
28 3274.70 EO4 0.45 3275.15 3277.90 OK No
29 3275.31 EO4 0.45 3275.76 3277.90 OK No
30 3276.25 EO4 0.45 3276.70 3277.90 OK No
121 3276.59 EQO3 0.39 3276.98 3285.40 OK No
122 3277.75 EO3 0.39 3278.14 3285.40 OK No
123 3278.34 EO3 0.39 3278.73 3286.90 OK No
124 3278.89 EO2 0.39 3279.28 3288.20 OK No
125 3279.35 EO2 0.39 3279.74 3289.20 OK No
126 3279.80 EO2 0.39 3280.19 3289.20 OK No
127 3280.26 EO2 0.39 3280.65 3290.20 OK No
128 3281.02 EOQ2 0.39 3281.41 3291.40 OK No
129 3281.11 EO2 0.39 3281.50 3291.40 OK No
130 3292.20 EO1 0.11 3292.31 3292.90 OK No
131 3281.72 EO1 0.11 3281.83 3290.00 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) of the emergency overflow.

3: Min FF is the High TC/FL plus the emergency overflow depth.




APPENDIX E

Reference Material
Technical Drainage Study Update for the Flood Control Master Plan
Update — Summerlin West Area

by VTN Nevada (DS 4926)



Update #1 to the
FLOOD CONTROL MASTER
PLAN UPDATE

SUMMERLIN WEST PLANNING AREA
Las Vegas, Nevada

W.0. # 7809
Prepared for: Submitted to.
Howard Hughes Corp. Public Works Department

City of Las Vegas
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CITY OF LAS VEGAS
INTER-OFFICE MEMORANDUM

DATE: ;

f
April 17, 201

7

TO:

Land Development Services
Department of Building & Safety

FROM:

b e
Albert Sutfg, P.E.

Flood Control Proj&ct Engineer
Department of Public Works

SUBJECT:

| Drainage Study for:

Summerlin West Planning Area Master Plan Update

COPIES TO:
VTN Nevada

Cross Streets:

West of |-215 between Lake Mead Boulevard
and Charleston Boulevard

The Howard Hughes Corporation

File Number: | F:\Depot\DSMemos\DS4926H.doc Bart Anderson, P.E., DevCo
Parcel Number: | 137-22-000-017 CCRFCD
Zoning Action: CCPW
FEMA Flood Zone YES X NO
Proposed Storm Drain | YES X NO
HISTORY DATE DATE COMMENTS REVIEW FEES PAID
RECEIVED | REVIEWED - FEES Payment Trn #
18t Submittal | 10/9/2017 & | 11/8/2017 Not Approved $400.00 490518: $400
10/25/2017
2™ Submittal | 12/6/2017 | 12/20/2017 Not Approved $400.00 492005: $400
& 1/10/2018
3 Submittal | 2/27/2018 3/24/2018 Not Approved $400.00 493739: $400
4% Submittal | 4/23/2018 & | 5/22/2018 See Comments Below $400.00 495223: $400
& Supplement | 5/22/2018
CCPW & 7/30/2018 7/30/2018 Concurrence Recv'd N/C N/C
CCRFCD
50 Submittal 1/3/2019 1/30/2019 Not Approved $100.00 502286: $100
(Pald on 1/7/2019)

6" Submittal 2/19/2019 3/13/2019 Conditional Approval $400.00 503267: $400
CCPW & 4/15/2019 4/17/2019 Concurrence Recv'd N/C N/C
CCRFCD

TOTAL FEES (LDDRS): | $2,100.00 m——-
REMARKS:

5" & 6" Submittals: Update #1 & Addendum #1 to address Land Use Changes in the Summerlin

West Planning Area

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
conhcurrence.




1. The proposed revision of the overall Summerlin West Planning Area (SWPA) will have impact to the
various existing downstream regional facilities. All impacted downstream facilities must be modified
and substantially completed prior to the onsite development of upstream Villages.

With the exception of Summerlin West Villages 21 and 22, no occupancy permits will be issued to
the remaining villages prior to the pertinent downstream facility modifications being completed.

2. The Study states that Detention Basin 5 (DB5) needs additional capacity to accommodate the
increased flows from the proposed SWPA revision. An update to the DB5 technical drainage study

must be submitted and approved prior to any upstream Villages development with the exception of
Villages 21 and 22.

3. The Study states that a portion of the existing Beltway Channel between Far Hills Avenue and
Summerlin Parkway requires modification with heightened stem walls. An update to the Western
Beltway Channel modification must be submitted and approved prior to any upstream Villages
development with the exception of Villages 21 and 22.

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:  T21S/R69E/22
WSP/AYS AREA  K-22



Department of Public Works

500 S Grand Central Pky + Box 554000 » Las Vegas NV 89155-4000
(702) 455-6000 « Fax (702) 455-6040

Denis Cederburg, P.E., Director * E-Maii: dic@ClarkCountyNV.gov
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Drainage Study Concurrence Letter

Date: April 10, 2019

Firm: VTN Nevada

Engineer: Joanna Ayson / Brian Ruiz

Address: 2727 South Rainbow Boulevard, Las Vegas, NV 89146

Phone: (702) 873-7550

Fax: (702) 362-2597

E-mail: jayson@vtnnv.com; bruiz@vtnnv.com

Subject: Update for Summerlin West Planning Area Master Plan Update
Location: West of 1-215 between Lake Mead Blvd and Charleston Bivd
APN: 137-21-000-002, 137-26-101-001 and others

Sec, Township, Range:
Flood Zone & Panel:

$33 and others T20S, RS9E
Zone A and Zone X, 2125E and 2150E, Dated September 27,

RO/ L R A0 ¢
A1 W I A

2002
Application Number: PW19-12378
i Date Date 2 ,
Submittals Received Returned Reviewer Miscellaneous
Update 03/21/2019 04/10/2019 CR
Addendum 1 03/21/2019 04/10/2019 CR

The above-referenced project is located within the City of Las Vegas adjacent to Clark
County unincorporated areas. The drainage study was submitted to the County for
concurrence on March 21, 2019. In addition, the County has received the City of Las

Vegas acceptance letter dated March 13, 2019 for the Technical Drainage Study
(DS4926G).

The County concurs with the acceptance of this Drainage Study by the City of Las Vegas.
Please note that the County’s review of this development is limited to drainage issues
significant to Clark County unincorporated areas.

BOARD OF COUNTY COMMISSIONERS
MARILYN KIRKPATRICK, Chair + LAWRENCE WEEKLY. Vice Chair
LARRY BROWN + JAMES B8 GIBSON ¢« JUSTIN C JONES - MICHAEL NAFT « TICK SEGERBLOM
YOLANDA T KING, County Manager



Update for Summerlin West Planning Area Master Plan Update PW19-12378UP
April 10, 2019
Page 2 of 2

This update addresses; changes to land densities and parcel configurations; addition of
drainage channels to Village 27; interim flood control berm to Village 21; revisions to
existing washes to be designated as MPU facilities; upsizing Detention Basins DB5 and
Grand Central Park to account for increased flow routing. The previously approved
Technical Drainage Studies are: PW18-14248.

Additional Conditions:

1. The individual Technical Drainage Studies for the areas adjacent to the County to
the west of the project site will need to be submitted for County review to verify
acceptance of drainage flows.

2. Exhibits in future submittals need to show parcel lines and numbers; entity
boundaries; ultimate development boundary; street names; etc.

The County's review is solely based on the information submitted by the Engineer of
Record. The County’s review is strictly limited to compliance with minimum County Codes
and Standards. The Engineer of Record is responsible for researching and addressing
situations that may require designs above and beyond the minimum codes for issues of
public safety and impacts to upstream, downstream and adjacent properties. The County
assumes no liability for information data, designs or conclusions of the Engineer of Record.

(o i

brissy Riland{ P.E. W. LayneXVeber, P.E., CFM
Senior Civil Engineer Principal Engineer
Development Review Development Review

crissy@ClarkCountyNV.gov wiweber@ClarkCountyNV.gov



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

BOARD OF DIRECTORS

Lawrence L. Brown, il
Chair
Clark County

Mayor Debra March
Vice-Chair
City of Henderson

Geaorge Gault
City of Mesquite

James B, Gibson
Clark County

Mayor Carolyn Goodman
City of Las Vegas

Isaac Barron
City of North Las Vegas

Mayor Pro Tem
Dr. Lois Tarkanian
City of Las Vegas

Mayor Rodney Woodbury
City of Boulder City

REGIONAL FLOOD
CONTROL DISTRICT

April 4, 2019

Mr. Oh Sang Kwon, P.E.

City of Las Vegas Department of Public Works
333 North Rancho Drive

Las Vegas, NV 89106

SUMMERLIN WEST PLANNING AREA MASTER
PLAN UPDATE
(DS4926G) (RFCD No. 19-11232)

DISTRICT CONCURRENCE:

Dear Mr. Kwon:

Clark County Regional Flood Control District (District) reviewed Technical Drainage Study
dated January 3, 2019, and Addendum No. 1 dated February 19, 2019 for above-mentioned
project as submitted by VTN NEVADA. In addition, District is in receipt of the Conditional
Letter of Acceptance from City of Las Vegas Department of Public Works dated March 13,
2019.

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

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

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

STEVEN C. PARRISH, P.E.
General Manager/Chief Engineer

For—

BY:
Ching C¥ang, PE.
SeniorCivil Engineer
CCW:dd

c: Brian Troy Ruiz, P.E., VTN Nevada
PALetters and Memos'Local Drainage'l.and Development & Drainage\2019\.-19-11232 doc

600 S. Grand Central Parkway, Suite 300 - Las Vegas, Nevada 89106-4511
(702) 685-0000 - FAX: (702) 685-0001

Website: hitp /iwww.regionalfiood.org






B.2.4 VILLAGE 21

V21 UP#1



TRAVEL TIME CALCULATIONS

DEVELOPMENT: Village 21
W.O0. # 7809
1 applies to the first 500 feet of travel distance

T

Cc2 EEE"es to the remaining travel distance

CALCULATED BY: GB

%

Velocity = CS

| Existing: Developed Project Site Basin
C1=14.8 C2=29.4 C1=20.2 C2=30.6
First 500 feet Hemaining Travel Distance
Length High Elev Low Elev Slope V1 v2
it (®) () (®) () 2 (ips) i (fps)
DEVELOPED CONDITION ONSITE
A 1614 3295 3236 0.037 20.2 3.9 30.6 59
B 1039 3308 3265 0.041 20.2 4.1 30.6 6.2
C 1596 3357 3304 0.033 20.2 3.7 30.6 5.6
D 1240 3347 3292 0.044 20.2 4.3 30.6 6.4
E 1545 3402 3301 0.065 20.2 5.2 30.6 7.8
F 1350 3401 3323 0.058 20.2 49 30.6 7.4
G 780 3260 3248 0.015 20.2 25 30.6 3.8
H 1078 3237 3221 0.015 20.2 25 30.6 3.7
| 1599 3274 3223 0.032 20.2 3.6 30.6 55
J 1010 3323 3275 0.048 20.2 4.4 30.6 6.7
K 867 3366 3322 0.051 20.2 4.6 30.6 6.9
L 1027 3422 3366 0.055 20.2 4.7 30.6 71
M 1026 3326 3280 0.045 20.2 4.3 30.6 6.5
N 558 3358 3335 0.041 20.2 4.1 30.6 6.2
(o) 779 3371 3330 0.053 20.2 4.6 30.6 7.0
P 644 3389 3371 0.028 20.2 3.4 30.6 5.1
Q 587 3408 3389 0.021 20.2 29 30.6 44
R 555 3433 3411 0.040 20.2 4.0 30.6 6.1
S 1240 3436 3376 0.048 20.2 4.4 30.6 6.7
T 1100 3369 3322 0.043 20.2 4.2 30.6 6.3
U 1700 3314 3237 0.045 20.2 4.3 30.6 6.5
\' 1020 3395 3315 0.078 20.2 5.7 30.6 8.6
w 1290 3383 3319 0.050 20.2 4.5 30.6 6.8
X 636 3408 3382 0.041 20.2 4.1 30.6 6.2
Y 721 3453 3409 0.061 20.2 5.0 30.6 7.6
z 785 3470 3410 0.076 20.2 5.6 30.6 8.5
AA 462 3416 3387 0.063 20.2 5.1 30.6 7.7
COS-3 1556 3450 3360 0.058 14.8 3.6 29.4 71
COSs-2 506 3325 3323 0.004 14.8 0.9 294 1.8
COS-1 1604 3357 3268 0.055 14.8 35 29.4 6.9
NP-4 896 3443 3385 0.065 20.2 5.1 30.6 7.8
NP-3 750 3402 3389 0.017 20.2 2.7 30.6 4.0
NP-2 389 3375 3360 0.039 20.2 4.0 30.6 6.0
NP-1 218 3310 3301 0.041 20.2 4.1 30.6 6.2
SUMM1 2080 3445 3385 0.029 20.2 34 30.6 5.2
SUMM2 1370 3385 3300 0.062 20.2 5.0 30.6 7.6
SUMM3 1070 3452 3396 0.052 20.2 4.6 30.6 7.0
SUMM4 1545 3396 3288 0.070 20.2 53 30.6 8.1
DESH1 775 3395 3385 0.013 20.2 2.3 30.6 3.5
12/10/2018 File: VILLAGE 21 Hydrology Calcs.xls Tab: TRAVEL TIME CALCS

Page 1 of 2




TRAVEL TIME CALCULATIONS

DEVELOPMENT: Village 21
W.0. # 7809

CALCULATED BY: GB

C1 applies to the first 500 feet of travel distance

C2 aEEIies to the remainig travel distance

Velocity =

b

cS

Existing: Developed
Ci=14.8 C2=29.4 C1=20.2 C2-30.6
First 500 feet Remaining Travel Distance
Length High Elev Low Elev Slope V1 v2
Gk () () (®) () o (fps) = (fps)
DEVELOPED CONDITION ONSITE
DES2 855 3385 3370 0.018 20.2 2.7 30.6 4.1
DES3 995 3445 3375 0.070 20.2 54 30.6 8.1
DES4 900 3370 3360 0.011 20.2 2.1 30.6 3.2
DES5 1620 3360 3340 0.012 20.2 2.2 30.6 3.4
CARR1 1315 3320 3275 0.034 20.2 3.7 30.6 5.7
CARR2 980 3280 3265 0.015 20.2 2.5 30.6 3.8
CARR3 1685 3265 3230 0.021 20.2 2.9 30.6 4.4
ST1 910 3435 3380 0.060 20.2 5.0 30.6 725
ST2 1555 3450 3360 0.058 20.2 49 30.6 74
ST3 985 3375 3315 0.061 20.2 5.0 30.6 7.6
ST6 1615 3355 3270 0.053 20.2 4.6 30.6 7.0
ST7 1230 3306 3290 0.013 20.2 2.3 30.6 3.5
DC-1 3243 3233 3194 0.012 20.2 2.2 30.6 3.4
DC-2 1220 3302 3233 0.057 20.2 4.8 30.6 7.3
NVE 1480 3253 3197 0.038 20.2 3.9 30.6 6.0
STD 466 3335 3326 0.019 20.2 2.8 30.6 4.3
STB 1439 3366 3279 0.060 20.2 5.0 30.6 7.5
STA 454 3263 3237 0.057 20.2 4.8 30.6 7.3
V25-E 1250 3447 3406 0.033 20.2 3.7 30.6 5.5
V25-FOXS 2150 3457 3442 0.007 20.2 1.7 30.6 2.6
V25-FOXN 1230 3502 3452 0.041 20.2 4.1 30.6 6.2
Va25-G 720 3482 3438 0.061 20.2 5.0 30.6 7.6
V25-F 1030 3538 3455 0.081 20.2 5.7 30.6 8.7
V25-COS3 390 3453 3422 0.079 20.2 5% 30.6 8.6
V25-COS4 1205 3538 3451 0.072 20.2 5.4 30.6 8.2
V25-COS2 1036 3507 3496 0.010 20.2 2.1 30.6 3.1
STA1 1455 3537 3456 0.056 20.2 4.8 30.6 7.2
Va25-C 1465 3537 3497 0.027 20.2 3.3 30.6 5.1
V25-B 1311 3499 3452 0.036 20.2 3.8 30.6 5.8
12/10/2018 File: VILLAGE 21 Hydrology Calcs.xls Tab: TRAVEL TIME CALCS Page 2 of 2
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B.3.7 VILLAGE 21 — V21-SDN3.0OUT

V21 UP#1



V21-SDN3.0UT

FLOOD HYDROGRAPH PACKAGE (HEC-1) U.S. ARMY CORPS OF ENGINEERS
JUN 1998 HYDROLOGIC ENGINEERING CENTER
VERSION 4.1 609 SECOND STREET

DAVIS, CALIFORNIA 95616

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

LR NN E R
* R R R R RN
R E X R R

R R R

X X 00000 X000 X
X X X X X XX
X X X X X
200000 00 X 00X X
X X X X X
X X X X X X
X X 000000 X000 XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HECI1KW.

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

HEC-1 INPUT PAGE 1
LINE ID....... 1....... 2....... [ RPN 4....... S5.iuiene [T Teeienns - PN Gerenns 1e
*DIAGRAM
*4% FREE *%%
1 0] INPUT FILE DATE = SEPTEMBER 12,2017
2 ID DESIGN STORM = 100-YEAR 6-HR STORM
3 ID STORM DISTRIBUTION = SDN #3
4 ID MODELED BY VTN (JYA)
5 ID
6 O]
7 I0 * VILLAGE 21 (PREVIOUSLY AREA 1) HEC-1 MODE *
8 0 * REFER TO LAND USE EXHIBIT BY VIN FOR LOCATION OF AREAS 1 *
9 ID * *
10 ID
11 ID
12 D
13 D]
14 ID 100-YEAR, 6-HOUR STORM, SDN3
15 ID
16 IT 5 -] [:] 100
17 I0 5 -] (-]
18 IN 5 -] -]
19 IR PREC 1.00
*
20 KK suMm3
21 BA 0.0045
22 PB 3.40
23 PC [} 0.2 0.057 0.07 ©.087 0.108 0.124 .13 0.13 0.130
24 PC 0.13 0.13 0.13  0.133 0.14 ©.142 @.148 0.158 0.172 0.181
25 PC 0.19 0.197 0.199 0.2 ©.201 0.204 0.214 0.229 ©.241 0.249
26 PC ©.251 9.256 0.27 0.278 ©.281 0.283 ©.295 ©.322 9.352 0.409
27 PC ©8.499 8.59 8.71 ©.744 ©.781 0.812 0.819 0.835 0.851 0.856
28 PC 0.86 ©.868 ©0.876 ©.888 9.91 0.926 0.937 8.95 0.97 0.976
29 PC ©.982 ©.985 ©.987 ©.989 9.99 ©.993 0.993 ©.994 0.995 ©.998
30 PC 0.998 ©.999 1
31 LS ] 98
32 up 0.e50
*
33 KK z
34 BA ©.0070¢
35 P8 3.41
36 LS ] 94.2
37 up  @.e65
*
38 KK AA
39 BA ©.0063
49 PB 3.40
41 Ls 4 94.2
42 up 0.060

Page 1



LINE

43

45

46
47

49
50

51
52
s3
54
S5

56
Y
58

59
60
61
62
63

65
66
67
68

69
70
71
72
73

74
75
76
77
78

LINE

79
80
81

82
83

85
86

87

89
9%
91
92

93
94
95
%
97

a8

V21-5SDN3.0UT

HEC-1 INPUT
ID....... b PPN 20000000 RN [ P Secennns 6.vieann Y A 8....... 9
KK CAA
KM COMBINES SUMM3, Z, AND AA
HC 3
*
KK NP-4
BA 0.0016
PB 3.40
Ls ] 88.0
u e.e84
*
KK NP-3
BA 0.0018
PB 3.38
Ls ] 88.0
up e.181
*
KK CNP-3
KM  COMBINES NP-3 AND NP-4
HC 2
*
KK SsuMmMl
PB 3.49
BA ©.0079
Ls ] 98
U @.es3
*
KK Y
PB 3.40
BA ©0.0062
Ls [} 94.2
UD ©.e66
*
KK X
PB 3.40
BA ©.0061
LS [} 94.2
uD 9.068
*
KK DES1
BA ©.0028
-] 3.38
LS ] 98
UD 9.066
*
HEC-1 INPUT
IDieecnns 1..... .2, P PRI N TETT T T TORTRuns FOUppRe: RguR |
KK CSumMl
KM RFCD FACILITY IN DESERT FOOTHILLS DRIVE
HC 6
*
KK S
BA ©.0099
PB 3.40
LS [} 94.2
up @.e81
*
KK V25-G
KM  OLD PARCEL NAME IS W48
BA 0.0179
PB 3.41
LS [} 93.0
uD ©.069
*
KK R
BA ©.0048
PB 3.40
LS [} 92.2
up  @.e71
»
KK CR

Page 2
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99
100

161
102
183
104
165

106
107
108

189
110
111

LINE

112
113
114
115
116

117
118
119

120
121
122

123
124
125
126
127

128
129
13e
131
132

133
134
135

136
137
138
139
140

141
142
143
144
145

LINE

146
147
148
149
150

151
152
153

p)

BA

p)

KK
BA
PB
Ls

KK

PB

COMBINE Q AND R

2

@.0049
3.40

0.875

cQ

92.2

COMBINE Q AND CR

2

RCQ

ROUTE CQR TO CST1

330

sT1
©.0023
3.40
-]
0.050

CsT1

8.855

....... - Y . T - FRRTETTY SRR : PPN - s -

98

0.013

COMBINES CQ AND 5T1

2

DUMMY2

] CIRC

HEC-1 INPUT

RFCD FACILITY IN DESERT FOOTHILLS DR

2

P
0.00847
3.49
]
0.079

DES2
3.40
0.0037
-]
0.062

CDES2

92.1

98

RFCD FACILITY IN DESERT FOOTHILLS DR

3

DES3
@.0058
3.49

0.050

@.0116
3.40

0.072

C0s-3
©.0092
3.39

0.1e7

DES4

0.0044
3.40

98

95.0

....... P EETETTTT: PETTTIY. NS SN NP FETTTTRS  TRTTRNs - NRpas (-

HEC-1 INPUT

V21-SDN3.0UT

3

Page 3
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V21-SDN3.0UT

154 LS e 98.0
155 U e.076
*
156 KK  CDES4
157 KM  RFCD FACILITY IN DESERT FOOTHILLS DR
158 HC 5
*
159 KK V25-F
160 BA ©.0163
161 PB  3.44
162 LS e 950
163 uD  ©.067
*
164 KKV25-C0S4
165 BA ©.0073
166 PB 3.43
167 Ls e 88.0
168 uD e.089
*
169 KKV25-FOXN
170 BA ©.0050
171 P 3.41
172 LS e 98.0
173 w e.e62
*
174 KK CFOXN
175 KM COMBINE V25-F, V25-C0S4, V25-FOXN
176 HC 3
*
177 KK V25-B
178 KM  OLD BASIN NAME GP20
179 BA ©.0311
180 PB 3.42
181 Ls e 9.0
182 w e.e97
*
HEC-1 INPUT PAGE 6
LINE (> FORUS DU SRR PP SODUPI- SR - Tevennen 8.uuren 9...... 10
183 KKV25-FOXS
184 BA 9.0050
185 PB 3.40
186 Ls e 98.0
187 U  0.179
*
188 KK CFOXS
189 KM  COMBINE V25-B, AND V25-FOXS
190 HC 2
*
191 KK V25-C
192 BA ©.8415
193 PE 3.45
194 LS e 9.7
195 U e.189
*
196 KK RV25-C
197 KM ROUTE V25-C TO CSTA1
198 RD 2047 ©.013 0.023 ®  CIRC 3.5
*
199 KKV25-C0S2
200 BA ©.0028
201 P 3.43
202 Ls e 83.0
203 U  e.128
*
204 KKRV25-C0S2
205 KM  ROUTE V25-C0S2
206 RD 1947 ©.013 ©.823 e  CIRC 3.5
*
207 KK STAL
208 KM  OLD PARCEL NAME IS SAME
209 BA ©.0046
210 P 3.43
211 LS 98.0
212 uw e.es1
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213
214
215

LINE

216
217
218

219
220
221
222
223
224

225
226
227

228
229
230
231
232
233

234
235
236
237
238

239
240
241

242
243
244

245
246
247

249

LINE

250
251
252
253
254

255
256
257
258
259

260
261
262

263

265

266
267

KK CSTA1
KM COMBINE V25-FOXS, V25-C, CFOXS, V25-C0S2, STA1, AND CFOXS
HC 5
*
HEC-1 INPUT
b (> JRRS DR SO E T 4....... LT (-7 RN SRR FO
KK RCSTA1
KM ROUTE STAL TO CST2
RD 1532 ©.013 ©.060 ®  CIRC 3.5
*
KK V25-E
KM OLD PARCEL NAME IS W63
BA 0.0268
PB 3.40
LS e 95.0
UD ©.088
»
KK RV25-E
KM ROUTE V25-E TO CST2
RD 702 0.013 ©.060 ®  CIRC 3.5
*
KKV25-C0S3
KM  OLD PARCEL NAME IS GPPW3
BA ©.0037
PB 3.41
Ls e 88.1
uD  e.070
*
KK sT2
BA 0.0045
PB 3.39
LS ] 98
UD  ©.859
KK CST2
KM  RFCD FACILITY IN DESERT FOOTHILLS DR
HC 4
*
KK DUMMYS
KM  RFCD FACILITY IN DESERT FOOTHILLS DR
HC 2
*
KK F
BA ©.8259
PB 3.39
LS e 95.0
U e.e79
*
HEC-1 INPUT
b NOUUUDDS FOUDURIS JOURPUIN: K 4....... [N [T Teeannnn B.iuunn 9...... 10
KK E
BA ©.0315
PB 3.38
LS e 95.0
U  @.081
*
KK DESS
BA ©.0091
PB  3.38
Ls e 98.0
up e.108
*
KK  CDESS
KM  RFCD FACILITY IN DESERT FOOTHILLS DR
HC 4
*
KK C
BA ©.0232
PB  3.36
LS e 95.0
uD  ©.098

V21-SDN3.0UT
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268 KK NP-1
269 BA ©.0020
270 PB 3.36
7 Ls e 88.0
272 uD  ©.068
*
273 KK s17
274 BA ©.0036
275 PB 3.36
276 Ls o 98
277 uD  ©.089
*
278 KK D
279 BA ©.0230
280 PB  3.36
281 Ls e 95.0
282 UD  @.081
*
283 KK CST7
284 KM  COMBINES IN RIDGE PINE ST
285 HC 4
*
HEC-1 INPUT PAGE 9
LINE S (> JORRS. DY JUUNRIN: PO NN TN OIS SUPTN : JS 9...... 10
286 KK  DUMMY7
287 KM RFCD FACILITY IN FAR HILLS
288 HC 2
*
289 KK W
290 BA ©.0130
291 PB 3.38
292 Ls o 942
293 UD @.082
*
294 KK sumM2
295 BA ©.0057
296 PB 3.38
297 Ls [ 98
298 uD @.e53
*
299 KK T
300 P8 3.38
301 BA ©.0093
302 LS o 94.2
303 UD  @.080
*
304 KK NP-2
305 BA ©.0015
306 PB 3.38
307 Ls e s89.e
308 u e.073
*
309 KK sT3
310 BA ©.0027
311 PB 3.38
312 LS e 98.0
313 uD e.050
*
314 KK CST3
315 KM COMBINE NP-2 AND ST3
316 HC 2
*
317 KK DUMMYS
318 KM  COMBINE CT AND CST3
319 HC 4
*
HEC-1 INPUT PAGE 10
LINE ....... U 2iiienes E T 4o...... Sennne Burerene Tevennnn B.eeunns 9...... 10
320 KK CARR1
321 BA ©.0055
322 PB 3.36
323 LS e 98.0
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324

325
326
327
328
329

330
331
332

333
334
335
336
337

348
349
350

351
352
353
354
355

LINE

356
357
358
359
360

361
362

363
364
365

366
367
368
369
370

371
372
373

374
375
376
377
378

379
380

V21-SDN3.0UT

ub ©.960
:
KK M
BA ©.0142
PB 3.36
LS -] 92.0
up  @.es3
*
KK CCARR1
KM RFCD FACILITY IN CARRIAGE HILL DR
HC 3
*
KK N
BA 9.0040
PB 3.38
LS ] 92.2
up  e.e71
*
KK o
BA ©.0054
PB 3.38
LS ] 92.1
up 9.074
*
KK STD
BA ©.0014
PB 3.38
Ls [ 98
up @.ese
*
KK CsTD
KM  COMBINE N, O, AND STD
HC 3
*
KK K
BA ©.0128
PB 3.37
Ls -] 92.0
up 0.977
L]
HEC-1 INPUT PAGE 11
L TR M P 4....... Seevenen [T Toveuenn 8....... | BN 1@
KK sTB
BA ©.0041
PB 3.38
LS (-] 98
up e.ese
*
KK csTB
HC 3
*
KK DUMMY1@
KM RFCD FACILITY IN CARRIAGE HILL DR
HC 2
*
KK 3
BA 0.0185 . . .
P8 3.35 Project Site Basin
LS ] 92.0
up e.e81
*
KK DuMMY11
KM RFCD FACILITY IN CARRIAGE HILL DR
HC 2
*
KK C0S-2
BA 9.0009
PB 3.37
Ls ] 88.3
U  0.131
=
KK C0s-1
BA ©.0122
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381
382
383

384
385

386
387
388
389
39@

LINE

391
392
393
394
395

396
397
398

399

401
402
403

404
405
406
407
408

409
410
411
412
413

414
415
416

417
418
419

420
421
422
423
424

LINE

425
426
427
428
429

430
431
432

433
434
a3s

D

i

KK
BA
PB

3.37

8.116

CCos-1

CARR2
0.0038
3.35

0.068

sT6
0.0048
3.37

@
0.058

CCARR2

88.0

98.6

....... R Y T RN TETTTTTY ST RN - Ny - PR {-

98

RFCD FACILITY

4

©.0217
3.34

0.877

A
9.0221
3.33

-]
0.096

CARR3
©.0076
3.34

]
0.089

CCARR3

95.0

94.9

98

RFCD FACILITY

4

DUMMY13

RFCD FACILITY

3

8.0113
3.38

0.069

SumMMa
9.0076
3.38

0.055

Csumma

....... P P S TR TR TR S ST TT YL TETTTTES AU | -

98

HEC-1 INPUT

IN CARRIAGE HILL DR

IN CARRIAGE HILL DR

IN FAR HILLS

HEC-1 INPUT

COMBINES IN EX BELTWAY CHANNEL

2

DC-2
8.0019
3.36

V21-SDN3.0UT
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436 LS ] 93.0
437 up ©.e57
*
438 KK u
439 BA ©.8315
440 PB 3.36
a41 LS -] 94.2
442 up ©.094
»*
443 KK b
444 BA 0.0292
445 PB 3.35
446 LS [} 92.0
447 UuD ©.106
*
448 KK STA
449 BA 0.0016
450 PB 3.35
451 LS ] 98.0
452 uD ©.e5e
*
453 KK G
454 BA ©.0078
455 PB 3.35
456 LS ] 95.0
457 up e.ess
*
458 KK H
459 BA ©.6091
460 PB 3.33
461 LS ] 95.0
462 up e.162
*
HEC-1 INPUT PAGE 14
LINE D15 A B K PR 4....... Seecenns [T Tevennnn 8....... |- S 10
463 KK CGH
464 KM  COMBINES G AND H
465 HC 2
*
466 KK DC-1
467 BA ©.0128
468 PB  3.33
469 LS ] 93.0
470 up  ©.207
*
471 KK NVE
472 BA ©.8340
473 PB  3.32
474 LS o 93.0
475 uD ©.096
*
476 KK CDC1
477 KM  COMBINES IN EX BELTWAY CHANNEL
478 HC 8
*
479 KK CFAR
480 KM  EX FAR HILLS AVE SD
481 HC 2
*
482 7z
SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LINE (V) ROUTING (--->) DIVERSION OR PUMP FLOW
NO. (.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
20 SuMM3
33 . z
38 . . AA
43 CAA...cvnvnnnnnnn
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51

56

58

65

74

82

87

93

1e1

106

109

112

117

120

123

128

133

136

141

146

151

156

159

164

169

NP-4

E Y

V21-SDN3.0UT

Receereenens
: Q

(< TP
v

%

RCQ

L
V25-F
. V25-C0S4

V25-FOXN
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174

177

188

191

196

199

204

207

213

216

219

225

228

234

239

242

245

250

255

260

263

268

273

278

283

286

289

294

299

V21-SDN3.0UT

. CFOXN. . vuevararnnnnnnnnoncass

V25-B

V25-FOXS
v25-C
RV25-C

. V25-C0s2
. v
. v
. RV25-C0S

; g : : : sTAL
. CSTAL et e e e ISR
. V'
. v
. RCSTAL
: V25-E
. . v
. v
. - RV25-E
: V25-C0S3
. . . : st2
: CST& .......
DUMMV; ...........
. F
: : £
: B DES5
CDESS .............
c
. : NP-1
: : 517
. : . : 0
CST; .............................. PPN
. W
: g suwnz
. ' . T
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304

309

314

317

320

325

330

333

338

343

348

351

356

361

363

366

37

374

379

384

386

391

396

399

414

417

420

425

. DUMMYB

. CCARR1
. DUMMY10

. CCARR2
. CCARR3

V21-SDN3.0UT

NP-2

. ST3

(63 1

CARR1
. M

. o

STD

CSTD.evevnnarorenssonnnannns

. Cos-1
CCOS-1ivvunnrcnnns

. A

CARR3

Page 12
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430 . CSUMMA. ...oevunnnn
433 . . DC-2

438 - . N u

453 . . . . . .

458 . . . . . .

463 . . B . & 3 CGH

471 . . . 5 . .

476 . Cl......... R L L R E eens

479 CFAR..c.ovvannns

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION

1

R OE B R R

FLOOD HYDROGRAPH PACKAGE (HEC-1)
JUN 1998
VERSION 4.1

RUN DATE  27DEC18 TIME 16:51:33

LN A I

INPUT FILE DATE = SEPTEMBER 12,2017
DESIGN STORM = 10@-YEAR 6-HR STORM
STORM DISTRIBUTION = SDN #3
MODELED BY VIN (JYA)

EE I A

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

L Y

* VILLAGE 21 (PREVIOUSLY AREA 1) HEC-1 MODE
* REFER TO LAND USE EXHIBIT BY VTN FOR LOCATION OF AREAS 1
*

100-YEAR, 6-HOUR STORM, SDN3

17 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT @ PLOT CONTROL
QSCAL ©. HYDROGRAPH PLOT SCALE
T HYDROGRAPH TIME DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 @ STARTING DATE
ITIME 0000 STARTING TIME
NQ 100 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 1 © ENDING DATE
NDTIME 0815 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .08 HOURS

TOTAL TIME BASE 8.25 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION FEET

Page 13



V21-SDN3.0UT

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
P MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
IR MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
1.00
1
PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS
RATIOS APPLIED TO PRECIPITATION
OPERATION STATION AREA PLAN RATIO 1
1.00
HYDROGRAPH AT
+ SUMM3 .ee 1 FLOW 13.
TIME 3.50
HYDROGRAPH AT
+ z .01 1 FLOW 18.
TIME 3.5
HYDROGRAPH AT
+ AA .81 1 FLOW 17.
TIME 3.50
3 COMBINED AT
+ CAA .02 1 FLOW 48.
TIME 3.50
HYDROGRAPH AT
+ NP-4 .e0 1 FLOW 3.
TIME 3.5
HYDROGRAPH AT
+ NP-3 .00 1  FLOW 3.
TIME 3.50
2 COMBINED AT
+ CNP-3 .00 1 FLOW 7.
TIME 3.50
HYDROGRAPH AT
+ SUMM1 .01 1 FLOW 20.
TIME 3.5e
HYDROGRAPH AT
+ Y .01 1 FLOW 16.
TIME 3.50
HYDROGRAPH AT
+ X .81 1 FLOW 16.
TIME 3.50
HYDROGRAPH AT
+ DES1 .00 1 FLOW 8.
TIME 3.50
6 COMBINED AT
+ Csumml .84 1 FLOW 113.
TIME 3.50
HYDROGRAPH AT
+ S .01 1 FLOW 24,
TIME 3.50
HYDROGRAPH AT
+ V25-G .82 1 FLOW 45,
TIME 3.50
HYDROGRAPH AT
+ R .00 1 FLOW 12.
TIME 3.5
2 COMBINED AT
+ CR .02 1  FLOW S6.
TIME 3.50
HYDROGRAPH AT
+ Q .08 1  FLOW 12.
TIME 3.5
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+

+

+

+

+

+

+

+

+

+

+

+

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT
+

2 COMBINED AT

2 COMBINED AT

HYDROGRAPH AT
+

HYDROGRAPH AT
+

3 COMBINED AT

HYDROGRAPH AT
+

HYDROGRAPH AT

HYDROGRAPH AT

HYDROGRAPH AT
+

S COMBINED AT

HYDROGRAPH AT
+

HYDROGRAPH AT
+

HYDROGRAPH AT
+

3 COMBINED AT

HYDROGRAPH AT
+

HYDROGRAPH AT

+

2 COMBINED AT

HYDROGRAPH AT

ROUTED TO

«Q

RCQ

sT1

CsT1

DUMMY2

DES2

CDES2

DES3

€0s-3

DES4

CDES4

Va25-F

V25-C0s4

V25-FOXN

CFOXN

V25-B

V25-FOXS

CFOXS

Vv25-C

RV25-C

.83

.83

.00

.83

.00

.0

.85

.81

.e1

.81

.00

.08

.02

.81

.83

.83

.00

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

68.
3.50

67.
3.50

74.
3.50

98.
3.50

11.
3.5@

1e.
3.50

119.
3.5

17.
3.58

30.
3.50

17.
3.5@

12.
3.5

195,
3.50

43.
3.50

15.
3.5

14.
3.50

72.
3.50

67.
3.5e

11.
3.58

77.
3.5

86.
3.50

84.
3.58

V21-SDN3.0UT
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HYDROGRAPH AT

+ V25-C0s2
ROUTED TO

+ RV25-C0S
HYDROGRAPH AT

+ STAl

S COMBINED AT
+ CSTAL

ROUTED TO
+ RCSTAL

HYDROGRAPH AT

+ V25-E
ROUTED TO

+ RV25-E
HYDROGRAPH AT

+ V25-C0S3

HYDROGRAPH AT
+ S5T2

4 COMBINED AT
+ CsT2

2 COMBINED AT

+ DUMMYS
HYDROGRAPH AT

+ F
HYDROGRAPH AT

+ E
HYDROGRAPH AT

+ DESS

4 COMBINED AT
+ CDESS

HYDROGRAPH AT

+ C
HYDROGRAPH AT
+ NP-1
HYDROGRAPH AT
+ s17
HYDROGRAPH AT
+ D

4 COMBINED AT
+ csT7

2 COMBINED AT
+ DUMMY7

HYDROGRAPH AT
+ W

HYDROGRAPH AT

.00

.09

.09

.11

11

.83

.03

.00

.89

.15

.23

.83

.03

.29

.82

.00

.82

.a5

.35

.a1

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

5.
3.58

5.
3.67

13.
3.50

238.
3.50

217.
3.58

65.
3.5

59.
3.58

3.50

12,
3.50

291.
3.58

461.
3.50

65.
3.50

78.
3.50

22.
3.50

624.
3.50

54.
3.50

3.50

56.
3.5

124.
3.50

748,
3.5

31.
3.50

V21-SDN3.0UT
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+ SUMM2 .81 1 FLOW 16.
TIME 3.5
HYDROGRAPH AT
+ T .01 1 FLOW 23.
TIME 3.50
HYDROGRAPH AT
+ NP-2 .ee 1 FLOW 3.
TIME 3.5@
HYDROGRAPH AT
+ ST3 .00 1 FLOW 8.
TIME 3.5
2 COMBINED AT
+ CST3 .00 1 FLOW 11.
TIME 3.50
4 COMBINED AT
+ DUMMY8 .03 1 FLOW 81.
TIME 3.50
HYDROGRAPH AT
+ CARR1 .1 1 FLOW 15.
TIME 3.5
HYDROGRAPH AT
+ M .81 1 FLOW 32.
TIME 3.50
3 COMBINED AT
+ CCARR1 .85 1 FLOW 129.
TIME 3.50
HYDROGRAPH AT
+ N .ee 1 FLOW 10.
TIME 3.50
HYDROGRAPH AT
+ [+] .21 1 FLOW 13,
TIME 3.5
HYDROGRAPH AT
+ STD .00 1 FLOW 4.
TIME 3.50
3 COMBINED AT
+ CSTD .81 1 FLOW 26,
TIME 3.50
HYDROGRAPH AT
+ K .e1 1 FLOW 30.
TIME 3.50
HYDROGRAPH AT
+ STB .00 1 FLOW 12,
TIME 3.50
3 COMBINED AT
+ CsTB .83 1 FLOW 68.
TIME 3.50
2 COMBINED AT
+ DUMMY10 .08 1 FLOW 197.
TIME 3.50
HYDROGRAPH AT 1
. 3 y 15 el = Referenced Basin
TIME 3.50 FlOW
2 COMBINED AT
+ DUMMY11 .10 1 FLOW 239,
TIME 3.50
HYDROGRAPH AT
+ C0S-2 N 1 FLOW 2.
TIME 3.58
HYDROGRAPH AT
+ Cos-1 a1 1 FLOW 22,
TIME 3.50
2 COMBINED AT
+ €cos-1 .81 1 FLOW 24,
TIME 3.56
HYDROGRAPH AT
+ CARR2 .00 1 FLOW 18.
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TIME 3.5e
HYDROGRAPH AT
+ ST6 .00 1 FLOW 13.
TIME 3.50
4 COMBINED AT
+ CCARR2 .12 1 FLOW 286.
TIME 3.50
HYDROGRAPH AT
+ B .02 1 FLOW 54.
TIME 3.50
HYDROGRAPH AT
+ A .02 1 FLOW 51.
TIME 3.56
HYDROGRAPH AT
+ CARR3 .81 1 FLOW 19.
TIME 3.50
4 COMBINED AT
+ CCARR3 .17 1  FLOW 41e.
TIME 3.5
3 COMBINED AT
+ DUMMY13 .56 1  FLOW 1271,
TIME 3.50
HYDROGRAPH AT
+ v .81 1 FLOW 29.
TIME 3.5
HYDROGRAPH AT
+ SuMMA .e1 1 FLOW 21.
TIME 3.50
2 COMBINED AT
+ CsuMma .02 1 FLOW 50.
TIME 3.50
HYDROGRAPH AT
+ DC-2 .00 1 FLOW S.
TIME 3.5
HYDROGRAPH AT
+ u .e3 1 FLOW 73.
TIME 3.50
HYDROGRAPH AT
+ I .83 1 FLOW 61.
TIME 3.50
HYDROGRAPH AT
+ STA .00 1 FLOW S.
TIME 3.50
HYDROGRAPH AT
+ G .81 1 FLOW 19.
TIME 3.5
HYDROGRAPH AT
+ H .61 1 FLOW 21.
TIME 3.50
2 COMBINED AT
+ CGH .82 1 FLOW 39.
TIME 3.s50
HYDROGRAPH AT
+ DC-1 .81 1 FLOW 23.
TIME 3.58
HYDROGRAPH AT
+ NVE .e3 1 FLOW 75.
TIME 3.50
8 COMBINED AT
+ €bC1 .15 1 FLOW 326.
TIME 3.5
2 COMBINED AT
+ CFAR .71 1 FLOW 1598.
TIME 3.50
1

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
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COMPUTATION INTERVAL

ISTAQ ELEMENT oT PEAK TIME TO VOLUME bT PEAK TIME TO
PEAK PEAK
(MIN) (CFs) (MIN) (IN) (MIN) (CFS) (MIN)

FOR PLAN = 1 RATIO= .00
RCQ MANE .22 67.72 210.18 2.62 5.00 67.37 210.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3853E+01 EXCESS= .@000E+00@ OUTFLOW= ,3853E+01 BASIN STORAGE=

FOR PLAN = 1 RATIO= .00
RV25-C MANE 3.60 84.77 216.10 2.46 5.00 83.86 215.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .5451E+81 EXCESS= .8000E+00 OUTFLOW= ,5449E+81 BASIN STORAGE=

FOR PLAN = 1 RATIO= .00
RV25-COS MANE 4.00 5.08 220.00 2.20 5.00 5.08 220.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3289E+80 EXCESS= .0000E+88 OUTFLOW= ,3289F+00 BASIN STORAGE=

FOR PLAN = 1 RATIO= .00
RCSTA1 MANE 4.00 220.97 216.00 2.58 5.00 217.33 215.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1S7QE+82 EXCESS= .@@00E+00 OUTFLOW= ,1562E+02 BASIN STORAGE=

FOR PLAN = 1 RATIO= .00
RV25-E MANE 2,81 61.69 213.68 2.84 5.00 59.42 215.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .4061E+@1 EXCESS= .0000E+00 OUTFLOW= .4053E+01 BASIN STORAGE=

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

(IN)

2.62

.1974E-04 PERCENT ERROR=

2.47

.5287E-03 PERCENT ERROR=

2,21

.4677E-03 PERCENT ERROR=

2,58

.7824E-03 PERCENT ERROR=

2.83

.2477E-83 PERCENT ERROR=

-.2

.5

.2






Addendum #1 to Update #1 to the
FLOOD CONTROL MASTER
PLAN UPDATE

SUMMERLIN WEST PLANNING AREA
Las Vegas, Nevada
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Howard Hughes Corp. Public Works Department
City of Las Vegas




GRAPHIC SCALE
300 0o 150 300 600
1"= 300 F
HEC-1 SUMMARY TABLE m
VILLAGE 21 g
ULTIMATE CONDITION
Basin/
Area {Acro) Quoo (cte) SON
& Point Update | Previous Update us | O
m SUMM3 7.73 5.00 27 & 30 17 SoNa
H 450 450 0.00 [ 17 1 SONa
AA 4.02 3.7 0.31 17 14 3 SONS
CAA 5 = - 48 NA SDN3
NP4 105 NA NA 3 0 wa SON3 =
NP3 114 1.49 035 3 4 ] SON3
NP3 5 5 5 7 NA SON3
SUMM1 5.05 5.00 0.05 20 19 1 SON3 3
Y 398 398 000 Q 15 1 SoN3 a
X 394 363 031 % 3 2 SON3 5
DEST 180 183 003 B 7 7 SO £
csummi g 13 NA SONS
S 633 656 0 24 % 1 SDNS
V25-G 11.44 NA NA 45 NA SON3
R 307 3.10 003 2 7 1 SON3
R s 5 = 56 NA SONS
Q 316 3.6 0.00 12 1 [ SON3 H
ca . 5 8 NA SONS 2
ST 1.50 162 0.2 7 G 7 SON3 g
CSTi - - 74 5 2 SON3 m E
P 300 317 0.17 1t " 0 SDN3 HE-
DESZ 239 227 012 10 S 1 SON3 g
COES? . . 19 NA SON3 an a m
DES3 37 a8 506 7 B 2 B E m s g
L 744 736 0.08 30 2% 3 SDNS g 33 g
€0s-3 5.90 6.10 0.20 17 18 1 SON3 o 8 H
DES4 279 288 008 12 1 1 SON3 a g 3 Ed
VISF 1045 NA NA = NA SON3 s £: 1
V25-COS4 464 N/A NA 15 NA SDN3 O« 2 22
V25FOXN 32 NA NA 4 NA SON3 Sm m 3 g g
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APPENDIX F

Reference Material

Update #1 to the Technical Drainage Study for Summerlin West Village
21 — Kindle Corner Avenue Improvements (Formerly Street B) —
Carriage Hill Drive to Desert Foothills Drive

by VIN Nevada (DS 5086)
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REGIONAL FLOOD
e

April 11,2019

Mr. Oh Sang Kwon, P.E.

City of Las Vegas Department of Public Works
333 North Rancho Drive

Las Vegas, NV 89106

SUMMERLIN WEST VILLAGE 21 - STREET B
IMPROVEMENTS
(DS5086B) (RFCD No. 19-11235)

DISTRICT CONCURRENCE:

Dear Mr. Kwon:

Clark County Regional Flood Control District (District) reviewed Technical Drainage Study
dated January 16, 2019, and Addendum No. 1 dated March 4, 2019 for above-mentioned project
as submitted by VTN NEVADA. In addition, District is in receipt of the Conditional Letter of
Acceptance from City of Las Vegas Department of Public Works dated March 19, 2019.

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

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

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

STEVEN C. PARRISH, P.E.
General Manager/Chief Engineer

BY:
Senior Civil Engineer
CCW:dd
(H Brian Troy Ruiz, P.E., VTN Nevada

P'Letters and Memos'local Drainage'Land Development & Drainagei2019'1.+19-11235 doc

600 S. Grand Central Parkway, Suite 300 < Las Vegas, Nevada 89106-4511
(702) 685-0000 + FAX: (702) 685-0001
Website: hitp /www.reaionalfiood.org



CITY OF LAS VEGAS
INTER-OFFICE MEMORANDUM

DATE:

April 17, 201

TO:

Land Development Services
Department of Building & Safety

FROM:
Albert Sung,

[

Flood Control Project Bngineer
Department of Public Works

SUBJECT:

| Drainage Study for:

Summerlin West Village 21 - Street B Improvements
(Carriage Hill Drive to Desert Foothills Drive)

COPIES TO:
VTN Nevada

Cross Streets:

Carriage Hill Drive to West Beltway 215

Howard Hughes Company, LLC

File Number:

F:\Depot\DSMemos\DS5086C.doc

Bart Anderson, P.E., DevCo

Parcel Number: | 137-26-101-001 CCRFCD
Zoning Action: | TMP-73332
FEMA Flood Zone YES NO X
Proposed Storm Drain | YES X NO
HISTORY DATE DATE COMMENTS REVIEW FEES PAID
RECEIVED | REVIEWED FEES Payment Trn #
1t Submittal 1/16/2019 | 1/29/2019 & Not Approved $400.00 | 502381: $400
2/4/2019
2" Submittal 3/5/2019 3/19/2019 Conditional Approval $400.00 | 503550: $400
CCRFCD 4/11/2019 4/17/2019 Concurrence Recv'd N/C N/C
TOTAL FEES (LDDRS): | $800.00 ---
REMARKS:

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.

1. All storm drain inlets that are more than 10’-deep require a special structural detail. Provide structural
calculations and details of the special design inlets to City Building & Safety for review and
approval prior to the final acceptance of the improvement plans.

NOTE:

NOTE:

END OF

WSP/AYS

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.

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.
T/R/S: T20S/R59E/26
REMARKS

AREA  K-26



b
CITY OF LAS VEGAS DATE: 7
INTER-OFFICE MEMORANDUM June 5, 2019

TO: FROM: V |

Land Development Services Albert Sung, P.E.

Department of Building & Safety Flood Control Projett Engineer
Department of Public Works

SUBJECT: | Drainage Study for: COPIES TO:

Summerlin West V21 — Kindle Corner Ave. Improvements | VTN Nevada
(formerly Street B - Carriage Hill Dr. to Desert Foothills Dr.)
Cross Streets: Carriage Hill Drive to West Beltway 215 Howard Hughes Company, LLC

File Number: F:\Depot\DSMemos\DS5086D.doc Bart Anderson, P.E., DevCo
Parcel Number: | 137-26-101-001 CCRFCD
Zoning Action: | TMP-73332
FEMA Flood Zone YES NO X
Proposed Storm Drain | YES X NO
HISTORY DATE DATE COMMENTS REVIEW FEES PAID
RECEIVED | REVIEWED FEES Payment Trn #
18t Submittal 1/16/2019 | 1/29/2019 & Not Approved $400.00 | 502381: $400
2/4/2019
2™ Submittal 3/5/2019 3/19/2019 Conditional Approval $400.00 | 503550: $400
CCRFCD 4/11/2019 4/17/2019 Concurrence Recv'd N/C N/C
3" Submittal 5/14/2019 6/4/2019 See Comments Below $100.00 | 3131647: $100
TOTAL FEES (LDDRS): | $900.00 —

REMARKS:
3 Submittal: Update #1
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.

1. All storm drain inlets that are more than 10’-deep require a special structural detail. Provide structural
calculations and details of the special design inlets to City Building & Safety for review and
approval prior to the final acceptance of the improvement plans.

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 poliution
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.

T/R/IS:  T20S/R59E/26
END OF REMARKS
WSP/AYS AREA  K-26
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:CITY OF LAS VEGAS - i ot RATES

INTER-OFFICE. MEMORANDUM [ June 25, 20,‘9 Lt

TO: FROM:

Land Development Services Albert Sung, P.E.

Department of Building & Safety Flood Control Projegt Engineer
Department of Publi¢ Works

SUBJECT: | Drainage Study for: COPIES TO:

Summerlin West V21 —~ Kindle Corner Ave. Improvements | VTN Nevada
(formerly Street B - Carriage Hill Dr. to Desert Foothills Dr.)
Cross Streets: - Carriage Hill Drive to West Beltway 215 Howard Hughes Company, LLC

File Number. .. | F\Depot\DSMemos\DS5086E.doc Bart Anderson, P.E., DevCo
umber: | 137-26-101-001 CCRFCD
ction: TMP 73332
‘E od Zone .- .| YES NO X
??Proposed Storm Dram YES X NO
~FEES PAID -

; |STORY DATE D ATE — T
RECEIVED REVIEWED ik Lol oo oo YFEESE: | Payment Trn#
1st smeittaI 1/16/2019 | 1/29/2019 & Not Approved $400.00 502381: $400

2/4/2019
2" Submittal 3/5/2019 3/19/2019 Conditional Approval $400.00 503550: $400
CCRFCD 4/11/2019 4/17/2019 Concurrence Recv'd N/C N/C
3 Submittal | 5/14/2019 6/4/2019 Approved $100.00 | 3131647: $100

4% Submittal | 6/20/2019 6/25/2019 See Comments Below $100.00 | 3460977: $100
TOTAL FEES (LDDRS): | $1,000.00 ———-

REMARKS:

4 Submittal: Update #2 to relocate the storm drain mainline from directly under the curb to
about 6’ away from the curb

3 Submittal: Update #1 ‘ . N
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.

1. All storm drain inlets that are more than 10’-deep require a special structural detail. Provide structural
calculations and details of the special design inlets to City Building & Safety for review and
approval prior to the final acceptance of the improvement plans.

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:  T20S/R59E/26
WSP/AYS AREA  K-26






Update #1 to the
Technical Drainage Study for

Summerlin West Village 21

Kindle Corner Avenue Improvements
(formerly Street B) -

Carriage Hill Drive to Desert Foothills Drive
Las Vegas, Nevada

Prepared for: Submitted to.

Howard Hughes Company, LLC City of Las Vegas
Public Works E




STREET NORMAL DEPTH CALCULATIONS



Worksheet for Min Cross Sections 1-4

Project Description

Friction Method Manning Formula
Solve For Normal Depth
Input Data
Channel Slope Referenced
Discharge Geometry and
Section Definitions Slope

Station (ft)

0+00.00
0+00.50
0+00.50
0+02.00
0+02.00
0+16.50
0+31.00
0+31.00
0+32.50
0+32.50
0+33.00

Roughness Segment Definitions

Start Station

(0+00.00, 0.50)
(0+02.00, 0.13)
(0+31.00, 0.13)

Options

current kougnhness weignted
Method

Ending Station

2.00 %
3.00 ft¥s

Elevation (ft)

(0+02.00, 0.13)
(0+31.00, 0.13)
(0+33.00, 0.50)

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method

Contributing flow has
changed due to site plan
changes by both Parcel K

and Parcel J allowing a
portion of flow to drain to
Kindle Corner Ave

Roughness Coefficient

0.013
0.016
0.013

Bentley Systems, Inc. Haestad Methods Soliimli€efitewMaster V8i (SELECTseries 1) [08.11.01.03]
5/13/2019 10:53:54 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2




Worksheet for Min Cross Sections 1-4

Results

Normal Depth
Elevation Range
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

5/13/2019 10:53:54 AM

0.27
0.00 to 0.50 ft

1.16
13.88
0.08
13.24
0.27
0.31
0.00776
2.62
0.11
0.38
1.67

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

027

0.31

2.00

0.00776

Bentley Systems, Inc. Haestad Methods Sol@émii€eRtewMaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

ft

%:&:&:&7—&:&

=

ft/s
ft/s

%
ft/t



Cross Section for Min Cross Sections 1-4

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 200 %
Normal Depth 0.27 1t
Discharge 3.00 ft¥s

Cross Section Image

0.70
080 |
0.50 y d
0.40 v \
0.30 vi \ 2

: <
020

0.10

Elevation

0.00
-0.10

-0.20

0+00 0+05 O+10 0+15 0+20 0425 0+30
Station

Bentley Systems, Inc. Haestad Methods Soli@imbil@ehRtewMaster V8i (SELECTseries 1) [08.11.01.03]
5/13/2019 10:54:08 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Worksheet for Max Cross Sections 1-4

Project Description

Friction Method Manning Formula
Solve For Normal Depth
Input Data
Channel Slope 721 %
Discharge 3.00 ft¥s
Section Definitions
Station (ft) Elevation (ft)
0+00.00 0.50
0+00.50 0.50
0+00.50 0.00
0+02.00 0.13
0+02.00 0.17
0+16.50 0.46
0+31.00 0.17
0+31.00 0.13
0+32.50 0.00
0+32.50 0.50
0+33.00 0.50
Roughness Segment Definitions
Start Station Ending Station
(0+00.00, 0.50) (0+02.00, 0.13)
(0+02.00, 0.13) (0+31.00, 0.13)
(0+31.00, 0.13) (0+33.00, 0.50)
Options
current Koughness weighted Paviovskii's Method
Method

Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method

Roughness Coefficient

0.013
0.016
0.013

Bentley Systems, Inc. Haestad Methods Sol@imbl@echRtewMaster V8i (SELECTseries 1) [08.11.01.03]
5/13/2019 10:54:24 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page

10of 2



Worksheet for Max Cross Sections 1-4

Results

Normal Depth
Elevation Range
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

5/13/2019 10:54:24 AM

0.23
0.00 to 0.50 ft
0.66
9.41
0.07
8.86
0.23
0.31
0.00743
453
0.32
0.55
2.92
Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.23

0.31

7.24

0.00743

g:&:&:&:&:&:ﬁ

=

ft/s
ft/s

%

Bentley Systems, Inc. Haestad Methods Soli@imli@eFitowMaster V8i (SELECTseries 1) [08.11.01.03]

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

Page

2 of

2



Cross Section for Max Cross Sections 1-4

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 721 %
Normal Depth 0.23 ft
Discharge 3.00 ft¥s

Cross Section Image
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ULTIMATE CONDITION
HEC-1 SUMMARY TABLE
BASIN ID AREA (ac) | Q100 (CFS)
N 2.54 9
o 3.43 13
CNO - 22
STD 0.88 4
cSTD - 26
K 8.01 29
STB 2.68 12
CSTB X 66

*All basins referenced from the Carriage Hill Study

ULTIMATE CONDITION STREET FLOW ANALYSIS SUMMARY

Street | Q100 Velocity Tributary
Section | (cfy | S'°PC (fys) |DePth (W) VxD Basin
Min 14 3 2.00% 262 027 | o7 1/4STB
Max 14 3 7.21% 4.53 0.23 1.04 1/4STB

All sections analyzed as one
section since they have all the
same contributing flow.
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APPENDIX G

Reference Material

Technical Drainage Study for Summerlin Village 21 Carriage Hill Drive
(Redpoint Drive to Summerlin Parkway)
by VIN Nevada (DS 5064)







CITY OF LAS VEGAS i RIS

:INTER-OFFICE MEMORANDUM .| Febru

TO: FROM: J é

Land Development Services Albert Sung, P.E.

Department of Building & Safety Flood Control Projgct Engineer
Department of Public Works

SUBJECT: | Drainage Study for: COPIES TO: '

Summerlin West Village 21 - Carriage Hill Drive VTN Nevada
(Redpoint Drive to Summerlin Parkway)
Cross Streets:. | Carriage Hill Drive and Summerlin Parkway | The Howard Hughes Company LLC

File Number;-- | F:\Depot\DSMemos\DS5064B.doc Bart Anderson, P.E., DevCo

Parcel Numbet: .| 137-26-101-001 CCRFCD

Zoning Action:: |

FEMA Flood Zone .-~ | YES NO X

"Proposed Storm Drain | YES X NO

L HISTORY oyl DATE: o COMMENTS ] W | FEES PAID -

; JED' | REVIEWED | PaymentTrn#

1St Submlttal 11/13/2018& 12/6/2018 Not Approved 500783: $400
11/28/2018

2" Submittal | 1/31/2019 | 2/14/2019 See Comments Below | $400.00 | 502868: $400

TOTAL FEES (LDDRS): | $800.00

REMARKS:
The Drainage Study for the subject project has been reviewed and:

is approved subject to conformance to all City standards and the following conditions:
must be resubmitted or supplemented including the following:

X is conditionally approved subject to Clark County Regional Flood Control District
concurrence.

is conditionally approved subject to Clark County Public Works Department
concurrence.

1. This drainage study is acceptable in concept; however, City of Las Vegas will not formally accept
the study until the Clark County Regional Flood Control District (CCRFCD) has issued a letter of
concurrence. The engineer should contact the CCRFCD to confirm that they have begun their
review.

2. The project proposes to build temporary drainage facilities including drainage berms/swales along
the west side of the proposed Carriage Hill Drive. Prior to final plan approval the developer must
complete a Maintenance & 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 facilities and an exhibit that adequately shows the location and limits of the
drainage facilities 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 (702-
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.



. Second Request: Grading Plan 3 (Sheet GR3): Provide a drop inlet on the west side of
SDMH #19.

. Second Request: Grading Plan 5 (Sheet GR5): Provide a drop inlet on the west side of
SDMH #28.

. Since the street and the associated storm drain facilities will eventually be accepted by the
City of Las Vegas, the engineer/developer must coordinate with City of Las Vegas Streets
& Sanitation Department for their review and approval prior to the final acceptance of the
subject improvement plans.

. All offsite interim flood control facilities such as but not limited to berms/ditches and
temporary sump are privately owned and to be privately maintained by the Howard Hughes
Company.

. Add a note in all pertinent sheets for the construction of all storm drain drop inlets per
USDCCA Drawing No. 421 (Stormwater Quality Management Stamp and Sign Detail).

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/IS:  T20S/R59E/S26
WSP/AYS AREA  K-26



REGIONAL FLOOD

Steven C. Parrish, PE. March 21, 2019
General Manager/Chief
Engineer

A0ARD OF DIRECTORS | M. Oh Sang Kwon, P.E.

Lawrence L. Brown, il | City of Las Vegas Department of Public Works
Chai .
clarkcouy | 333 North Rancho Drive
Las Vegas, NV 89106
Mayor Debeﬁgggﬁ:
CityofHenderson | DISTRICT CONCURRENCE: SUMMERLIN WEST VILLAGE 21 -
George Gault CARRIAGE HILL DRIVE (REDPOINT DR
CHy of Mesqimie TO SUMMERLIN PKWY)
James B. Glbson (DS5064B) (RFCD No. 19-11221)
Clark County

Mayor Carolyn Goodman Dear Mr. Kwon:
City of Las Vegas

L »:f::fa E?’:;l; Clark County Regional Flood Control District (District) reviewed Technical
Drainage Study dated October 31, 2018, and Addendum No. 1 dated January 30,

MayorProTem | 2019 for above-mentioned project as submitted by VTN NEVADA. In addition,

= ',:_‘,’JfJf;’;‘(,’;‘;’;‘; District is in receipt of the Conditional Letter of Acceptance from City of Las Vegas

Department of Public Works dated February 14, 2019.
Mayor Rodney Woodbury
City of Boulder City

District concurs with acceptance of this Technical Drainage Study by City of Las
Vegas Department of Public Works with the following condition(s):

Per District’s Uniform Regulations for the Control of Drainage, Section
VIILD.13, the Lead Entity shall provide As-Built plans or record drawings to
the District after completion and final inspection of such privately installed
flood control facilities that have regional flood control significance.

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

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

600 S. Grand Central Parkway, Suite 300 - Las Vegas, Nevada 89106-4511
(702) 685-0000 - FAX: (702) 685-0001

Website: hitp /www.regionaifiood.org
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Mr. Oh Sang Kwon, P.E.
March 20, 2019
Page 2

STEVEN C. PARRISH, P.E.
General Manager/Chief Engineer

Ching @ Wang, P.Z/
Senior Civil Engin i~

CCw:dd

(o Brian Troy Ruiz, P.E., VTN Nevada

PALetters and Memos'Local Drainage'land Development & Drainage\2019\.-19-11221as_built.doc




- VaWa
CITY OF LASVEGAS - -D-ATE_= o ; _
INTER-OFFICE MEMORANDUM _ ELLLE B
TO: FROM:
Land Development Services Albert Sung, P. E
Department of Building & Safety Flood Control Projgct Engineer

Department of Public Works

SUBJECT: | Drainage Study for: COPIES TO:

Summerlin West Village 21 - Carriage Hill Drive — Update #1 | VTN Nevada
(Redpoint Drive to Summerlin Parkway)
Cross Streets: | Carriage Hill Drive and Summerlin Parkway | The Howard Hughes Company LLC

File Number: . | F:\Depot\DSMemos\DS5064C.doc Bart Anderson, P.E., DevCo
‘Parcel Number: | 137-26-101-001 CCRFCD
%Zonmg Action:
‘FEMA Flood Zone | YES NO X
Proposed Storm Dra,ln-[ YES X NO
HISTORY |- - DATE - DATE ‘COMMENTS * * REVIEW FEES PAID
RECEIVED -REVIEWED | . - . | "FEES | PaymentTrm#
1$t Submlttal 11/13/2018 & | 12/6/2018 Not Approved $400. 00 500783: $400
11/28/2018
2" Submittal 1/31/2019 2/14/2019 Conditional Approval $400.00 502868: $400
3 Submittal | 3/14/2019 & 4/4/2019 Concurrence Recv'd $100.00 503994: $100
& CCRFCD 3/21/2019
TOTAL FEES (LDDRS): | $900.00 ———-

REMARKS:
3¢ Submittal: Update #1 to upsize a 24”-lateral at Station 28+49.39 to a 30”-RCP
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 project proposes to build temporary drainage facilities including drainage berms/swales along
the west side of the proposed Carriage Hill Drive. Prior to final plan approval the developer must
complete a Maintenance & 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 facilities and an exhibit that adequately shows the location and limits of the
drainage facilities 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 (702-
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.



1. Since the street and the associated storm drain facilities will eventually be accepted by the
City of Las Vegas, the engineer/developer must coordinate with City of Las Vegas Streets
& Sanitation Department for their review and approval prior to the final acceptance of the
subject improvement plans.

2. Ali offsite interim flood control facilities such as but not limited to berms/ditches and
temporary sump are privately owned and to be privately maintained by the Howard Hughes
Company.

3. Add a note in all pertinent sheets for the construction of all storm drain drop inlets per
USDCCA Drawing No. 421 (Stormwater Quality Management Stamp and Sign Detail).

NOTE:

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.

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 TIRIS:  T20S/R59E/S26
WSP/AYS AREA  K-26



(Redpoint Drive to Summerlin Parkway)

M [/
CITY OF LASVEGAS =~ = = |ba&r A JU
INTER-OFFICE MEMORANDUM .- | August 14/24b
TO: FROM: A
Land Development Services Albert Sung, P.E.
Department of Building & Safety Flood Control Prgject Engineer
Department of Public Works
SUBJECT: | Drainage Study for: COPIES TO:
Summerlin West Village 21 - Carriage Hill Drive - Update #2 | VTN Nevada

Cross Streets: | Carriage Hill Drive and Summerlin Parkway

The Howard Hughes Company LLC

File Number: | F:\Depot\DSMemos\DS5064D.doc Bart Anderson, P.E., DevCo
Parcel Number;. | 137-26-101-001 CCRFCD
Zoning Action; |
"FEMA Flood Zone ' | YES NO X
Proposed Storm Drain’| YES X NO
HISTORY | DATE' COMMENTS . FEESPAID,
... | RECEIVED '[.REVIEWE SR e Payment.Trn#:
1%t Submittal | 11/13/2018 & | 12/6/2018 Not Approved $400.00 500783: $400
11/28/2018 .
2" Submittal | 1/31/2019 2/14/2019 Conditional Approval $400.00 502868: $400
39 Submittal | 3/14/2019 & 4/4/2019 Concurrence Recv'd $100.00 503994: $100
& CCRFCD 3/21/2019
4" Submittal 8/1/2019 8/14/2019 See Comments Below $100.00 | 3511198: $100
TOTAL FEES (LDDRS): | $1,000.00 ——
REMARKS:

Land Development: The special structural design and calculati

must be approved prior to the Improvement Plans Approval

ons for the Modified Type A D.I._

4" Submittal: Update #2 to revise a DI from Type CM to Type A (mod.) and Two laterals material

3 Submittal: Update #1 to upsize a 24"-lateral at Station 28+49.39

to a 30"-RCP

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:

concurrence.

is conditionally approved subject to Clark County Regional Flood Control District

The following conditions are repeated until they are complete:

1. The project proposes to build temporary drainage facilities including drainage berms/swales along
the west side of the proposed Carriage Hill Drive. Prior to final plan approval the developer must
complete a Maintenance & 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 facilities and an exhibit that adequately shows the location and limits of the
drainage facilities to City of Las Vegas Flood Control for approval. Once the drainage study is

conditionally approved, the engineer should contact the City’s
229-6371) to begin the agreement process.

Land Development Section (702-




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.

Since the street and the associated storm drain facilities will eventually be accepted by the

City of Las Vegas, the engineer/developer must coordinate with City of Las Vegas Streets
& Sanitation Department for their review and approval prior to the final acceptance of the
subject improvement plans.

3. All offsite interim flood control facilities such as but not limited to berms/ditches and

temporary sump are privately owned and to be privately maintained by the Howard Hughes
Company.

Add a note in all pertinent sheets for the construction of all storm drain drop inlets per

USDCCA Drawing No. 421 (Stormwater Quality Management Stamp and Sign Detail).

NOTE:

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. Ifthe
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.

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:  T20S/R59E/S26
WSP/AYS AREA K-26






Addendum #1 to the
Technical Drainage Study for

Summerlin West Village 21

Carriage Hill Drive

(Redpoint Drive to Summerlin Parkway)
Las Vegas, Nevada

Prepared for: Submitted to:

Howard Hughes Company, LLC City of Las Vegas
Public Works




CARR-SUMM-ULT . WSW
T1 Summerlin West village 21
T2 Carriage Hill Drive (Redpoint Drive to Summerlin Parkway)
T3 MAINLINE - ULTIMATE CONDITION

SO 1600.00 3251.510 7 .e13 3260.203

R 1070.41 3252.718 7 .013 -33.00

IX  1670.41 3252.71@ 7 2 1.013 26.80  2.60 3252.7103252.718 83.0 4.0
7 ,013 . .

JX__1340.10 3254.319 7 4 .e13 42.00 3254.319 45.0 | PrOjeCt Site Lateral

R 1439.10 3255.774 7 .13

IX  1439.10 3255.774 7 1 1.613 2.58  2.50 3255.7743255.774 82.0 47.0

R 1566.31 3257.644 7 .13 7.00

R 1748.61 3260.324 7 .013 8.00

R 1897.59 3262.514 7 .e13

JX  1897.59 3262.514 7 3 .013 68.50 3262.514 6.0

R 1983.87 3263.782 5 .e13

JX 1983.87 3263.782 5 1 .013 2.5 3265.782 a5.0

R 2118.21 3265.757 5 .013

JX  2118.21 3265.757 5 3  .013 32.60 3265.757 90.0

R 2252.85 3270.039 2 .013 -18.00

R 2409.89 3275.032 2 .013 -25.00

R 2503.88 3278.026 2 .e13

JX 2503.88 3278.626 2 1 1.013 3.60  3.00 3278.0263278.026 62.8 34.0

R 2567.14 3281.442 2 .e13 -25.00

R 2732.11 3290.350 2 .013 -6.00

R 2979.62 3303.716 2 .013 30.00

IX  2979.62 3363.716 2 1 .013 11.68 3303.716 23.0

R 3140.80 3315.998 2 .013 15.00

JX 3140.80 3315.998 2 1 .e13 1.0  23.0@ 3315.9983315.998 61.0 75.8

R 3320.48 3317.885 2 .013

SH  3329.48 3317.885 2 .e13

C 14 © 0.0 2.60 .00 0.60 0.00

O 2 4 o .66 2.5 0.00 0.00 0.00

O 3 4 © .00 3.6 .00 0.00 0.00

@ 4 4 o e.08 3.50 .00 0.00 0.00

O 54 © 0.0 4.8 .00 0.0 0.00

C 6 4 © 0.00 4.50  0.00 0.00 0.00

C 7 4 @ 0.60 5.00  0.60 0.00 0.00

Q 31.000

Page 1



CARR-SUMM-ULT.OUT

Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING
Summerlin West Village 21
Carriage Hill Drive (Redpoint Drive to Summerlin Parkway)
MAINLINE - ULTIMATE CONDITION

Date: 1-17-2019 Time: 2:54:21

| Invert | Depth | Water | Q | vel vel | Energy | Super |Critical|Flow Top|Height/|Base Wt| |No wth
Station | Elev | (FT) | Elev | (CFS) | (FPS) Head | Grd.El.| Elev | Depth | Width |Dia.-FT|or I.D.| ZL |Prs/Pip
L/Elem -Iéh Slope-i- -{- -I- -{— -I-SF Av;l- HF -=;E Dpt;nl;roude h_lfh'lorm Dp-I- "N" -I-X-Falil- ZR -IType Ch
| | 1 | | | | | | hectadll|
| | | | | | | | | | | |
1897.590 3262.514 5.507 3268.021 175.00 8.91 1.23 3269.25 .00 3.79 .00 5.000 .000 .00 o
JUNCT STI-( ) .8000 =4 o i ir i .003; i .GB- i 5.51-I- .00 IS -I..OIB a .G;I- .00 II;IPE
1897.590 3262.514 6.331| 3268.845 106.50 8.48 1.12’ 3269.96 (-1} ! 3.12 I .00 : 4.000 I .OBOI 00 ' [} [}
86.28; - .147_|_ S g th os .065;’- .47-|- G.B;I- .OO-I_ 2.26 -I-.BIB S .O;I- .00 ';IPE
1983.870I 3263.782l 5.537 3269.319 IOE.SOI 8.48 1.12| 3270.43 ! .00 ! 3.12 l .00 4.000 OOGI .00 ! o e
JUNCT STl; - .0000 i = = E i .005; ) .60_ § 5.S4~|- .e0 =F -I..013 i .Oél- .00 I;IPE
1983.870 3263.782 5.637 3269.419 104.00 8.28 1.06| 3270.48 .00 I 3.9 I .09 : 4.000 l .OOOI .00 I -] .0
134.34& ) .01474' = = = 3 .005;. ¥ .70-I- S.G;I- .OO-I- 2.23 -I-.013 - O;I- .00 I;IPE
2118.219l 3265.757I 4.366I 3270.123I 104.06I 8.28 1.6 3271.19 .00 I 3.9 : .00 I 4.000 I OOOI .00 @ .0
JUNCT STI-‘ | .0000 = s £ e i .003; ; .BQAI- 4.37“- .00 gk -l-.013 . .B;l- .00 II;IPE
2118.2180 3265.757 5.474 3271.231 72.00 14.67 3.34| 3274.57 .00 ! 2.45 I .00 I 2.560 I .GBGI .00 I ] .8
134.64; i .0318- i ¥ - % v .030; i 4.15-I- 5.4;I- .OO-I- 2,01 -l-.013 £y .O; i .00 II;IPE
2252.850 3270.039 5.539I 3275.578I 72.00I 14.67 3.34 3278.92 .00 I 2.45 I .00e ! 2.500 OOOI .00 | [} .0
157.04; i .0318-I- 5 ot o - .030;|- 4.34-'- S.S;I- .BO-I- 2.01 -I-.613 i .0;|- .00 I;IPE

A FILE: CARR-SUMM-ULT.WSW WS PGW- CIVILDESIGN Version 14.05 PAGE 1
Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING Date: 1-17-2019 Time: 2:54:21
Summerlin West village 21
Carriage Hill Drive (Redpoint Drive to Summerlin Parkway)
MAINLINE - ULTIMATE CONDITION
| Invert | Depth | Water | Q | vel Vel | Energy | Super |Critical|Flow Top|Height/|Base Wt| |No wth
Station | Elev | (FT) | Elev | (CFS) | (FPS) Head | Grd.El.| Elev | Depth | Width |Dia.-FT|or I.D.| 2ZL |Prs/Pip
-1 - - -I- RS E B T S A C e S
L/Elem |Ch Slope | | | | SF Ave| HF  |SE Dpth|Froude N|Norm Dp | "N" | X-Fall| zR |Type Ch
| | | | | | | | o |
| | | | | | | | | | | !
1000.000 3251.510 8.693 3260.203 250.80 12,73 2.52 3262.72 .00 4.42 .00 5.0ee oee .o0
-1- NENE -1- B G N N N R S R CR B
70.410 .0170 .0092 .65 8.69 .00 3.19 .e13 .00 .00 PIPE
| I | | | | | | | |
1070.410 3252.71@ 8.416 3261.126 250.00 12.73 2.52 3263.64 .00 4.42 .00 5.000 006 .00 © .0
|- R -1 N o R S e R e C
JUNCT STR .e000 .0082 .00 8.42 00 .e13 .00 .00 PIPE
| | | | | | |
1070.410 3252.710 9.452 3262.162 222.0 11.31 1.98 3264.15 .00 4.22 .00 5.600 .006 .60 0 .0
-1- - - -I- N R e e e S R B
269.690 .0060 .8073 1.96 9.45 .00 5.00 .e13 .00 .00 PIPE
| | | | | | | | | |
1346.1086 3254.319 9.802 3264.121 222.00 11.31 1.98 3266.11 .08 4.22 .00 5.0e0 .000 .00 @ [
RE R -1 N e e S P PR B
JUNCT STR  .0000 .0060 .00 9.80 .00 .13 00 .00 PIPE
| | | | 1 | } t t I |
1340.100 3254.319 10.957 |3265.276 180.00 9.17 1.390 3266.58 .00 3.84 .00 5.000 e00 .08 @ [}
-1- NN -1- el ) o | S e N SR S E
99.000 .0147 .0048 .47 10.96 .09 2.7¢ .013 00 .00 PIPE
| I | | | | | | | |
1439.100 3255.774 9.975 3265.749 180.00 9.17 1.30 3267.e5 .09 3.84 .00 5.000 eeo .00 © .0
-I- - - -1- S e S ! S SRR B &
JUNCT STR  .0000 .0046 .09 9.98 .00 .13 N-} 00 PIPE
l | | | I | | | ! | | |
1439.100 3255.774 10.116 3265.890 175.00 8.91 1.23 3267.12 .00 3.79 .00 5.000 o006 .00 0 [}
-1 A - -1- N A o e e S E CE
127.210 .0147 .0045 .57 10.12 .00 2.66 .813 .80 .80 PIPE
| | 1 | | | |
1566.310 3257.644 8.848 3266.492 175.00 8.91 1.23 3267.73 (4 3.79 .00 5.000 008 .08 0@ ]
-|- e - -1- N e R S B i N B
182.300 .0147 .ee45 .82 8.85 .00 2.66 .013 .80 .00 PIPE
I I | | | | | ! |
1748.610 3260.324 7.024 3267.348 175.00 8.91 1.23 3268.58 .00 3.79 .08 5.e00 .00 .00 © .0
-|- MBI -I- L e L E e B R S &
148.980 .0147 .0045 .67 7.02 .00 2.66 .e13 .09 .80 PIPE
A FILE: CARR-SUMM-ULT.WSW WS PGW- CIVILDESIGN Version 14.85 PAGE 2

Project Site Lateral
Mainline HGL




CARR-SUMM-ULT.QUT

2409.890 3275.032 5.660 3280.692 72.00 14.67 3.34 3284.03 .00 2.45 .00 2.5600 .008 .08 @ .0
e el -I- N L oL e e P EE CR
93.99@ .8319 .0308 2.90 5.66 .00 2.01 .013 .60 .00 PIPE
| | | | | | | | |
2503.880 3278.026 5.563 3283.588 72.00 14.67 3.34 3286.93 .00 2.45 .00 2.500 .000 .00 @ .0
-1- RN -l N L S e S S R
JUNCT STR .0000 .0284 .00 5.56 .00 .013 .00 .20 PIPE
o FILE: CARR-SUMM-ULT.WSW WS P GW - CIVILDESIGN Version 14.05 PAGE 3
Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING Date: 1-17-2019 Time: 2:54:21

Summerlin West Village 21
Carriage Hill Drive (Redpoint Drive to Summerlin Parkway)
MAINLINE - ULTIMATE CONDITION

| Invert | Depth | Water | Q | vel Vel | Energy | Super |Critical|Flow Top|Height/|Base Wt| |No Wth
Station | Elev | (FT) | Elev | (CFS) | (FPS) Head | Grd.€l.| Elev | Depth | width |[Dia.-FT|or I.D.| 2ZL |Prs/Pip
-I- o e e R S R T e B
L/Elem |Ch Slope | | | | SF Ave| HF  |SE Dpth|Froude N|Norm Dp | “"N" | X-Fall] 2ZR |Type Ch
| | | | | | | | | |rrwen |
| | | | | | | | | | | |
2503.880 3278.026 6.606 3284.632 66.00 13.45 2.81 3287.44 .00 2.43 .00 2.500 .000 .0 o .0
O T e e e L R N e e B R P
63,260 .0540 .0259 1.64 6.61 .00 1.53 .013 .00 .00 PIPE
| | | | | | l | | |
2567.140 3281.442 5.060 3286.501 66.00 13.45 2.81 3289.31 .00 2.43 .08 2.500 .000 .00 @ .0
-I- A N e S B i CE CE E
9.121 .0540 .0259 .24 5.06 .00 1.53 .e13 .ee .80 PIPE
| | | | | | | | | | | | |
2576.261 3281.934 4.807 3286.741 66.00 13.45 2.81 3289.55 .00 2.43 N 2,500 .000 .00 o .0
-I- R -1- M Ea R R N R P B &
HYDRAULIC JUMP
| | | | | | | | | I |
2576.261 3281.934 1.531 3283.465 66.00 20.95 6.82 3290.28 .00 2.43 2.44 2.500 .000 .00 @ .0
N L e O i I S o P P P R

155.849 .8540 .8537 8.37 1.53 3.25 1.53 .013 .68 .00 PIPE
|

| | 1
2732.11@ 3290.356@ 1.535 3291.885 66.00 20.88 6.77 3298.66 .00 2.43 2.43 2.560 .000 .00 © .0
R T e P L e S S S O B e E

152.133 .8540 .8510 7.76 1.53 3.23 1.53 .013 .00 .00 PIPE
| | | | | | | | | | 1
2884.244 3298.565 1.585 3300.151 66.00 20.10 6.27 3306.43 .09 2.43 2.41 2.560 .600 .00 @ .o
B B e e e L S S e E e B e B
61.691 .0540 .0458 2.83 1.59 3.e3 1.53 .13 .60 .00 PIPE

! | |
2945,935 3301.897 1.652 3303.549 66.00 19.17 5.76 339,25 .00 2.43 2,37 2.500 .000 .00 @ .0
R P e P O T S S B e e B E

33.686 .0540 .0408 1.37 1.65 2.80 1.53 .013 .00 .00 PIPE
| | | | | | | | | | | | |
2979.620 3303.716 1.725 3305.441 66.00 18.27 5.19 3310.63 .00 2.43 2.31 2.500 000 .00 © .0
e RO -1- N S C R U R ER
JUNCT STR .00 0532 .00 1.72 2.58 .013 .00 .00 PIPE
| | | | | | | | | | | |
2979.620 3303.716 1.271 3304.987 55.80 21.94 7.47 3312.46 .00 2.35 2.50 2.500 .000 .00 @ .0
|- el -1- N e L e S e e T R R
35.924 .0762 .0655 2.35 1.27 3.86 1.23 .e13 .00 .00 PIPE
#a FILE: CARR-SUMM-ULT.WSW WS PGW - CIVILDESIGN Version 14.05 PAGE 4
Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING Date: 1-17-2019 Time: 2:54:21

Summerlin West Village 21
Carriage Hill Drive (Redpoint Drive to Summerlin Parkway)
MAINLINE - ULTIMATE CONDITION

| Invert Depth | Wwater Q | wvel Vel | Energy | Super |[Critical|Flow Top|Height/|Base Wt |No Wth
|

Station | Elev I (FT) | Elev I (CFS) | (FPS) Head | Grd.El.| Elev | Depth | Width |Dia.-FT|or 1I.D.| 2ZL |Prs/Pip
L/Elem -I(-Zh Slope-i- -I_ -{- _l_ -I-SF Av;l- HF —I;E Dpt;il;roude I-lil-lorm Dp-l- "N" -I-X-Fali‘- ZR -|Type Ch
| | | | | | | | | [rrrer |
| | | | | | | | | | | | |
3015.544 3306.454 1.299 3307.753 55.e0 21.33 7.6 3314.81 .00 2.35 2.50 2.500 .600 .00 @ .0
34.95;|- .0762-I- - - o " .059;I- 2.07- i 1.3;|- 3.70-|- 1.23 i -.613 o .eélh .00 ;IPE
BOSB.SBBI 3309.117I 1.350 3310.467 SS.GBI 20.33 6.42I 3316.89 : .00 ! 2.35 I 2.4%9 ! 2.500 ! .Oeel .00 I [} .0
22.21; i .0762- ’ s o o s .952; i 1.16‘ i 1.3;|_ 3.44-|- 1.23 -I_.013 I .Oél_ .00 II;IPE
3072.719I 3310.810| 1.403| 3312.213| 55.00‘ 19.39 5.84I 3318.05 : .09 ! 2.35 ! 2.48 I 2.500 ! .OOOI .00 ! e .o
15.82;|- .0762-|- I I " o+ .046;|- .73- ) l.4;|- 3.29“- 1.23 -l-.013 - .O;I- .00 ;’IPE
3088.538| 3312.616| 1.459 3313.475 SS.OBI 18.48 S.31| 3318.78 ! .00 I 2.35 ! 2.46 ! 2.500 ! .OOOI .00 ! e .8
11.97; ’ .0762- i - - I " .MG;I- .49- i 1.4;1- 2.96-I- 1.23 ’ ‘.013 " .Oél— .28 I;IPE
3190.514| 3312.928| 1.518 3314.447 SS.OBI 17.62 4.82I 3319.27 ! .00 ! 2.35 ! 2.44 ! 2.500 ! .OOOI .00 ' e .0
9.38;1- .0762-'- - - - + .BBS;I- .34-|‘ 1.5;|- 2.75-I- 1.23 -l-.013 I .O;I— .00 II;IPE
3109.894| 3313.643| 1.531| 3315.224| 55.00l 16.80 4.38I 3319.61 ! .00 ! 2.35 ! 2.41 ! 2.500 ! .OGOI .60 I e .0



CARR-SUMM-ULT.OUT
|-

7.518 .0762 .0321 .24 1.58 2.54 1.23 .013 .60 .08 PIPE
| | | | | | |
3117.412 3314.216 1.648 3315.864 55.00 16.02 3.99 3319.85 .00 2.35 2,37 2,500 .00 .00 © .0
e O e e O S R e e B N B
6.111 .0762 .0285 17 1.65 2.35 1.23 .013 .00 .00 PIPE
| | | | | | | | |
3123.522 3314.682 1.719 3316.401 55.60 15.28 3.62 3320.02 .09 2.35 2.32 2.500 .000 .00 @ .0
-1- -l -1- N e R R N S N PR &
4,970 .0762 .0254 .13 1.72 2,16 1.23 .013 .00 .00 PIPE
| | | | | | |
3128.493 3315.060 1.796 3316.856 55.80 14,57 3.29 3320.15 .00 2.35 2.25 2.56e eee .00 o e
R T O O T S S S E Y B B F B
4.930 .9762 .0227 .09 1.80 1.98 1.23 .013 o0 60 PIPE
A FILE: CARR-SUMM-ULT.WSW WS PGW - CIVILDESIGN Version 14.05 PAGE 5
Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING Date: 1-17-2019 Time: 2:54:21
Summerlin West Village 21
Carriage Hill Drive (Redpoint Drive to Summerlin Parkway)
MAINLINE - ULTIMATE CONDITION
| Invert | Depth | Water | Q | vel Vel | Energy | Super |Critical]|Flow Top|Height/|Base Wt| |No wth
Station | Elev | (FT) | €lev | (CFS) | (FPS) Head | Grd.El.| Elev | Depth | wWidth |Dia.-FT|or I.D.| 2ZL |Prs/Pip
e o e S T R e e S O P R
L/Elem |Ch Slope | | | | SF Ave| HF  |SE Dpth|Froude N|Norm Dp | "N" | X-Fall] ZR |Type Ch
| | | | | | | | [rrexe |
| | | | | | | | | | | |
3132.522 3315.367 1.880 3317.248 55.00 13.89 2.99 3320.24 .00 2.35 2.16 2.500 006 .00 O .0
-1- - - -1- N e e R R S R B B
3.231 .0762 .0204 .07 1.88 1.81 1.23 .013 .00 .00 PIPE
| | | | | | | |
3135.754 3315.614 1.972 3317.586 55.80 13.24 2.72 3320.31 .00 2.35 2.04 2.500 o000 .00 [}
R E R O e O L S S B B B ER P B
2.5e3 .0762 .0185 .05 1.97 1.64 1.23 .13 .00 .00 PIPE
| | | | | | | | !
3138.257 3315.804 2,075 3317.880 55.00 12.63 2.48 3320.35 .00 2.35 1.88 2.500 000 .00 © .0
-1- R -1- N e e S CE PR B
1,754 .0762 .0169 .03 2.08 1.46 1.23 .013 .00 .80 PIPE
| | | | |
3140.010 3315.938 2.196 3318.134 55.08 12.04 2.25 3320.38 .00 2.35 1.63 2.500 .00ee .60 © .0
-I- R NE N o B R P i P
.790 .0762 .0159 .e1 2.20 1.27 1.23 .e13 .00 .00 PIPE
| | | | |
3140.800 3315.998 2.354 3318.352 55.00 11.47 2.4 3320.40 .20 2,35 1.17 2.5e0 .00 .00 © .0
N B N e N B R B PR &
JUNCT STR .0000 .0106 .80 2.35 1.00 .e13 .00 090 PIPE
| | | | | | |
3140.800 3315.998 5.140 3321.138 31.00 6.32 .62 3321.76 .00 1.9 .08 2.5e0 066 .00 © .0
|- R -1- N R N R S S B &
188.680 .0100 .0057 1.e8 5.14 .00 1.62 .013 .00 .09 PIPE
| | | | | ! | |
3329.480 3317.885 4,331 3322.216 3l1.00 6.32 .62 3322.83 .00 1.90 .09 2.500 000 .60 © ]

Page 3



CARR-SUMM-INT.WSW
T1 Summerlin West Village 21
T2 Carriage Hill Drive (Redpoint Drive to Summerlin Parkway)
T3 MAINLINE - INTERIM CONDITION

SO 1eee.e0 3251.510 7 .813 3260.203

R 1076.41 3252.718 7 .013 -33.00
JX 1076.41 3252.716 7 2 1.e13 23.00 2.60 3252.7103252.710 83.86 4.0
R 1340.10 3254.319 7 .013

JX 1340.10 3254.319 7 4 .013 73.e@ 3254.319 45.0

R 1439.10 3255.774 7 .013

JX  1439.10 3255.774 7 1 1,013 2.50 2.50 3255.7743255.774 82.0 47.@
R 1566.31 3257.644 7 .e13 7.60
R 1748.61 3268.324 7 .13 8.00
R 1897.59 3262.514 7 .013

R 1983.87 3263.782 S .013

JX 1983.87 3263.782 5 1 .013 2.5 3265.782 45.0

R 2118.21 3265.757 S .013

JX  2118.21 3265.757 5 3 .013 e6l.e@ 3265.757 90.0

R 2252.85 3270.039 2 .13 -18.00
R 2409.89 3275.832 2 .013 -25.00
R 2503.88 3278.026 2 .013

JX 2563.88 3278.626 2 1 1.613 3.00 3.0 3278.0263278.026 62.8 34.8
R 2567.14 3281.442 2 .e13 -25.00
R 2732.11 3290.350 2 .013 -6.00
R 2979.62 3303.716 2 .e13 30.00
R 314@.8¢ 3315.998 2 .013 98.00
JX 3148.806 3315.998 2 1 .e13 1.e@ 3315.998 61.0

R 3243.46 3320.078 2 .013

SH  3243.46 3320.878 2 .013

b 1 4 o o.00 2.00 0.00 ©.060 ©.00

(O 2 4 o o0.00 2.50 0.00 ©.00 ©0.99

b 3 4 o 0.00 3.00 0.00 ©0.00 0.00

O 4 4 © o.00 3.50 0.00 0.0 0.00

b S 4 o 0.00 4.00 0.00 0.00 0.00

(b 6 4 © o0.00 4.50 0.60 0.00 ©.00

b 7 4 o 0.00 5.00 6.00 0.00 ©0.00

Q 10.000

Page 1



FILE: CARR-SUMM-INT.WSW

CARR-SUMM-INT.OUT
WS PGW - CIVILDESIGN Version 14.05
Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING
Summerlin West village 21
Carriage Hill Drive (Redpoint Drive to Summerlin Parkway)
MAINLINE - INTERIM CONDITION

PAGE

Date: 1-30-2019 Time: 8:31:53

| Invert | Depth | Water | Q | vel vel | Energy | Super |Critical|Flow Top|Height/|Base Wt| |No Wth
Station | Elev | (FT) | Elev | (CFS) | (FPS) Head | Grd.El.| Elev | Depth | Width |Dia.-FT|or I.D.| ZL |Prs/Pip
L/Elem -il-fh Slope-’- -i- -I. -I- -l-SF Av;l- HF _{;E Dptr-ml;‘roude r-lll:lorm Dp-l- "N" -I-x-Fali—lI— ZR -IType Ch
| | | | | | | | | | | [rrerr |
| | | | | | | | | | | |
1000.000 3251.510 8.693 3260.203 183.50 9.35 1.36 3261.56 .00 3.88 .00 5.000 .000 .00 @ .0
79.41; i .0170- i o s s o .005; ’ .35_ ’ B.G;IV .OO-I- 2.62 -I-.BIB I .Bél- .00 ;IPE
1070.410 3?.52.710l 7.999I 3260.7BOI 183.50I 9.35 1.36I 3262.06 .00 : 3.88 ! .00 ! 5.000 ! .OBOI .00 : [} .0
JUNCT STI-! i .0800 - - I o - .004; ’ .90- i 7.99-I- .00 - -I-.913 I .O;I- .00 I;IPE
1070.410 3252.710 8.656 3261.366 158.50I 8.07 1.01I 3262.38 I .00 ! 3.61 I .00 ! 5.000 ! .OOOI .00 : ] .0
269.69;|- .OOSG-I- - - o - .003; ’ 1.60- i B.G;I_ .eo-l- 3.35 -I-.913 I .O;I- .00 ;IPE
1340.100 3254.319 8.046 3262.365 158.50| 8.e7 1.01I 3263.38 ! .00 ! 3.61 ! .00 5.000 OOOI .00 @ .0
JUNCT STI-( ’ .0800 - o o - - .002; i .90- ’ 8.05_I_ .0e - -I-.913 I .O;I- .00 ;IPE
1349.169| 3254.319I 8.861I 3263.180I 85.56I 4.35 .29 3263.47 -] : 2.62 : .00 I 5.000 ! .GOBI .00 ! 0 .0
99.90; i .0147-I- " - - I .0011-. i .11-|- B.B;l- .60-" 1.78 ‘I-.013 I .O;I- .00 I-?IPE
1439.100 3255.774 7.513 3263.287 85.56| 4,35 .29 3263.58 : .00 ! 2.62 ! .00 ! 5.000 ! .OOOl .00 ! e .0
JUNCT STI; ’ .0000 o o N - I .061; | .89- i 7.51-I- .00 " -I-.913 I .O;I- .00 ;IPE
1439.100| 3255.774I 7.577I 3263.351I 80.50 4.10 .ZGI 3263.61 .00 ! 2.54 ! .00 ! 5.000 : .OOOI .00 : e .@
127.21; ’ .9147-1- o - - - .001& i .12-|- 7.5;I- .OO-I- 1.72 -I-.013 I .O;I- .00 l-’IPE
1566.310 3257.644I 5.835 3263.479 BB.SBI 4,10 .26 3263.74 .00 : 2.54 ! .00 ! 5.000 ! .OOOI .08 I ] .0
51.22;|- .9147- i o - - a .000; i .96- ’ S.B;I- .OOAI‘ 1.72 -I-.913 I .Oél- .00 ;IPE
1627.530 3258.544 5.008 3263.544 80.50I 4.10 .ZSI 3263.80 .00 ! 2.54 ! .00 5.0600 .OOOI .00 @ .8
31.62; ’ .0147-|- o o I + .OBG;I' .OB'I' 5.9;|- .OO-I- 1.72 -I-.OIB I .O;I- .00 F-'IPE
A FILE: CARR-SUMM-INT.WSW WS PGW - CIVILDESIGN Version 14.05 PAGE

Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING
Summerlin West Village 21
Carriage Hill Drive (Redpoint Drive to Summerlin Parkway)
MAINLINE - INTERIM CONDITION

Date: 1-30-2019 Time: 8:31:53

| Invert | Depth | water | Q | vel Vel | Energy | Super |Critical|Flow Top|Height/|Base Wt| [No wth
Station | Elev | (FT) | Elev | (CFS) | (FPS) Head | Grd.El.| Elev | Depth | width |Dia.-FT|or I.D.| ZL |Prs/Pip
R DR PR B o R R N I S O Et e
L/Elem |Ch Slope | | | | SF Ave| HF  |SE Dpth|Froude N|Norm Dp | "N* | X-Fall| zR |Type Ch
| | | | | | | | | | | | [#rres |
| | | | | | | | | | | |
1659.157 3259.009 4,536 3263.545 80.50 4.30 .29 3263.83 .20 2.54 2.90 5.000 .000 .00 @ .0
R R e B O R T I CE e E E
17.367 .0147 .0009 .02 4.54 .30 1.72 .013 .00 .80 PIPE
| | | | | | | |
1676.524 3259.264 4,267 3263.531 80.50 4.51 .32 3263.85 .00 2.54 3.54 5.000 o060 .00 @ .0
-1- -1- - -1- -1- -1- -l- -1- -1- -1- -1- -1- -1- -
13.834 .0147 .0009 .01 4,27 .35 1.72 .013 .00 .00 PIPE
| | | | | | | | |
1690.359 3259.468 4.845 3263.513 80.50 4.73 .35 3263.86 .60 2.54 3.93 5.000 000 .00 o .0
T T e e e o ST i P Ry P B F
11.723 .0147 .0010 .01 4.05 .40 1.72 .013 .00 .68 PIPE
| | | | | | | | | |
1702.082 3259.640 3.850 3263.490 80.50 4,96 .38 3263.87 .00 2.54 4.21 5.000 .60 .00 0 .0
e P e e T i P B P P T
10.089 .0147 .0011 .e1 3.85 .45 1.72 .013 00 .00 PIPE
| | | | | | | | | | |
1712.171 3259.788 3.675 3263.463 80.50 5.20 .42 3263.88 .00 2.54 4.41 5.000 .000 .00 @ .8
P E e P B T ! R B e P F E
5.84%9 0147 .0012 .01 3.68 .49 1.72 .013 .00 .e@ PIPE
| | | | | | | |
1718.020 3259.874 3.57@ 3263.444 86.50 5.37 .45 3263.89 .00 2.54 4.52 5.000 000 .80 @ N
N P e B R e I R P T
HYDRAULIC JUMP
| | | | | | | | | | | |
1718.020 3259.874 1.757 3261.631 80.50 13.07 2.65 3264.29 .00 2.54 4.77 5.000 o6 .60 © .0
N T P T B T P e e B P P e E I
30.590 .0147 .0135 41 1.76 2.03 1.72 .013 .60 .00 PIPE

1

2



CARR-SUMM-INT.OQUT
1748.616 3260.324 1.764 3262.088 80.50 13.00 2.62 3264.71 .00 2.54 4.78 5.000 08¢ .08 © .0
|- -]- -f- -~ -|- -|- -]- - -|- -|- - I -
81.562 .8147 .0126 1.e3 1.76 2.01 1.72 .e13 .80 .00 PIPE

| | | | I | |
1830.172 3261.523  1.826 3263.349  80.50 12.40  2.39 3265.74 .0 2.54  4.81 5.000 .00 .00 @ .0

41.724 .0147 .0111 .46 1.83 1.88 1.72 .013 .00 .00 PIPE
A FILE: CARR-SUMM-INT.WSW WS PGW - CIVILDESIGN Version 14.05 PAGE
Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING Date: 1-30-2019 Time: 8:31:53

Summerlin West Village 21
Carriage Hill Drive (Redpoint Drive to Summerlin Parkway)
MAINLINE - INTERIM CONDITION

| Invert | Depth | Water | Q | vel Vel | Energy | Super |Critical|Flow Top|Height/|Base Wt| |No wth
Station | Elev | (FT) | Elev | (CFS) | (FPS) Head | Grd.El.| Elev | Depth | width |pia.-FT|or I.D.| ZL |Prs/Pip
|- A- - -I- S R B B R S S S e E
L/Elem |Ch Slope | | | | SF Ave| HF  |SE Dpth|Froude N|[Norm Dp | "N" | X-Fall| ZR |Type Ch
| | | | | | | | | | | Jrevrs |
| | | | | | | | | | | |
1871.896 3262.136 1.891 3264.027 80.50 11.83 2.17 3266.20 .00 2.54 4.85 5.000 .000 .00 @
NE R L e N e o L S PR B B
25.694 .0147 .0097 .25 1.89 1.76 1.72 .013 .00 .00 PIPE
| | | | | | | | | |
1897.590 3262.514 1.960 3264.474 80.50 13.15 2.68 3267.16 .09 2.72 4.00 4.000 .000 .00 @ .0
NE SR B P e o B ) S e CR &
7.062 .0147 .0134 .09 1.96 1.87 1.91 .013 .00 .00 PIPE
l | 1 | [ | | | | I | [ |
1904.652 3262.618 1.963 3264.581 80.50 13.12 2.67 3267.25 .00 2.72 4.00 4.000 .060 .06 © .0
-1- NERE -1 -l o B R R CE R
79.218 .0147 .0126 1.00 1.96 1.87 1.91 .e13 .00 .00 PIPE
| | | | | | | |
1983.870 3263.782 2,038 3265.820 80.5¢ 12.51 2.43 3268.25 .00 2.72 4.00 4.000 .000 .00 0 .8
N T E -I- N e C e B L CER B
JUNCT STR .0000 .0122 .08 2.04 1.74 .013 .60 .ee PIPE
| | | | | | | l | | | | |
1983.870 3263.782 1.962 3265.744 78.00 12.73 2.51 3268.26 .00 2.67 4.00 4.000 .00 .00 © .0
-1- NEENE NE N e e e S P PR B
49,313 .0147 .0119 .59 1.96 1.81 1.88 .013 .00 .00 PIPE
I | | | | | | | | |
2033.183 3264.507 2.027 3266.534 78.00 12.20 2.31 3268.85 .00 2.67 4.00 4.000 .000 .0 @ .0
-1- SEENE -I- N S O R S CE E
32.252 .0147 .0106 .34 2.03 1.70 1.88 .013 .68 .00 PIPE
| | | | | | | | | | |
2065.435 3264,981 2,105 3267.086 78.00 11.64 2.10 3269.19 .00 2.67 3.99 4.000 000 .00 o .0
N B NE P e S B R ) A E B
20.378 .0147 .0893 .19 2.11 1.58 1.88 .013 .00 .08 PIPE
| l | | | | | | | | | | |
2085.813 3265.281 2.187 3267.468 78.00 11.89 1.91 3269.38 .00 2.67 3.98 4.000 .00 .08 @ .0
-I- NEE -I- N R S e R SR EE Fa
13.597 .0147 .0082 .11 2,19 1.47 1.88 .013 .00 .00 PIPE
I | | | | | ! | | |
2099.410 3265.481 2.273 3267.754 78.00 10.58 1.74 3269.49 .00 2.67 3.96 4.000 .00 .00 © .0
|- - -1 N R R R R B R
9.029 .0147 .0073 .07 2.27 1.37 1.88 .013 .00 .00 PIPE
A FILE: CARR-SUMM-INT.WSW WS PGW - CIVILDESIGN Version 14.05 PAGE
Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING Date: 1-30-2019 Time: 8:31:53
Summerlin West Village 21
Carriage Hill Drive (Redpoint Drive to Summerlin Parkway)
MAINLINE - INTERIM CONDITION
| Invert | Depth | Water | Q | vel Vel | Energy | Super |Critical|Flow Top|Height/|Base Wt| |No wth
Station | Elev | (FT) | Elev | (CFS) | (FPS) Head | Grd.El.| Elev | Depth | width |Dia.-FT|or I.D.| ZL |Prs/Pip
|- - - -I- e e N I R S E A S
L/Elem |Ch Slope | | | | SF Ave| HF  |SE Dpth|Froude N|Norm Dp | "N" | X-Fall| ZR |Type Ch
| | | | | | | | freees |
I | | | | | | | | 1 | | |
2108.439 3265.614 2.364 3267.978 78.00 10.09 1.58 3269.56 .00 2.67 3.93 4.000 .00 .ee @ .0
R P E B P e o o S Y P P
5.644 .6147 .0964 .84 2.36 1.27 1.88 .013 .00 .00 PIPE
| | | | | | | | | |
2114.083 3265.697 2.461 3268.158 78.00 9.62 1.44 3269.59 .00 2,67 3.89 4,000 .00 .00 @ .2
-1- S -1- NN N B R C EE B &
3.175 .8147 .0057 .02 2.46 1.17 1.88 .013 .00 .ee PIPE
| | | | | | | | | | | | |
2117.258 3265.743 2.563 3268.306 78.00 9.17 1.31 3269.61 .00 2.67 3.84 4.000 .60 .00 @ .0
-1- NEE -I- N e T e e CE B
.952 .8147 .0051 .00 2.56 1.09 1.88 .013 .00 .80 PIPE
l | | | | | | | 1
2118.210 3265.757 2.674 3268.431 78.00 8.74 1.19 3269.62 .00 2.67 3.77 4,000 .008 .00 © .0
R BN R e e o S S P ER R &
JUNCT STR .0000 .0025 .00 2.67 1.00 .013 .08 .90 PIPE
| I | | | | | | | | | |
2118.210 3265.757 4,577 3270.334 17.00 3.46 .19 3270.52 .00 1.39 .00 2.500 .00 .00 © .0
-I- N NE N e e S R B
69.405 .0318 .0017 W12 4.58 .00 .82 .013 .00 .08 PIPE
! | | | | | | | | |
2187.615 3267.964 2.560 3270.464 17.00 3.46 .19 3270.65 .00 1.39 .ee 2,500 .000 .00 @ .0

Page 2
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-1-
7.027

.0318

|
2194.642 3268.188

.389

.8318

2195.031 3268.200

HYDRAULIC JUMP

| |
2195.031 3268.200

57.819

.0318

2.268 3270.456

|
2.255 3270.455

I I
.820 3269.020

a FILE: CARR-SUMM-INT.WSW

CARR-SUMM-INT.OUT
A- el

.0016 .01 2.50 .00 .82 .013 .00 .00

[ [ [ [ [ [ [ |
17.00 3.63 .20 3270.66 .00 1.39 1.45 2.500 eeo .09

N S e e N S
.0015 .00 2,27 .36 .82 .013 .00 .00

[ [ | | [ [ [ |
17.00 3.65 .21 3270.66 .00 1.39 1.49 2,500 .000 .00

N R N RS BRI e

[ 1 [ [ |
17.e8 12.14 2,29 3271.31 .00 1.39 2.35 2.5e0 .60 .00

- e AT e )
.0318 1.84 .82 2,77 .82 .013 .ee .00

WS PGW - CIVILDESIGN Version 14.85
Program Package Serial Number: 1513

WATER SURFACE PROFILE LISTING

Summerlin West Village 21
Carriage Hill Drive (Redpoint Drive to Summerlin Parkway)
MAINLINE - INTERIM CONDITION

|-
PIPE
PAGE

Date: 1-30-2019 Time: 8:31:53

| Tnvert | Depth | Water | Q | vel Vel | Energy | Super |Critical|Flow Top|Height/|Base wt| |No wth
Station | Elev | (FT) | Elev | (CFS) | (FPS) Head | Grd.El.| Elev | Depth | Width |Dia.-FT|or I.D.| 2zZL |Prs/Pip
-I- el -I- e o Y Y ! M N
L/Elem |Ch Slope | | | | SF Ave| HF  |SE Dpth|Froude N|Norm Dp | “N" | X-Fall| ZR |[Type Ch
| | | | | | | | | | | | |rerx |
| | | | | | | | | | | | |
2252.850 3270.039 .820 3270.859 17.e8 12.14 2.29 3273.15 .00 1.39 2.35 2,500 .000 .00 © .0
O e O O L S e e R e R
66.311 .e318 .0318 2.11 .82 2.77 .82 .13 .80 .00 PIPE
| | | | | ! | |
2319.161 3272.147 .820 3272.967 i7.ee 12.14 2,29 3275.25 .00 1.39 2.35 2,500 00 .00 © .0
-I- A4- - -1- - T o R O S E E
90.729 .0318 .0302 2.74 .82 2.77 .82 .013 .00 .00 PIPE
| | l ! | | ! | | !
2409.890 3275.032 .842 3275.875 17.00 11.69 2.12 3278.00 .00 1.39 2.36 2,500 000 .00 @ .0
! e e e R e e F R R
29.830 .0319 .0272 .81 .84 2.63 .82 .013 .00 .00 PIPE
| | | ! | | |
2439.720 3275.983 .867 3276.850 17.ee 11.24 1.96 3278.81 .00 1.39 2.38 2,500 .000 .00 © .0
-I- NS -1 a0 ) o S P P R
18.966 .0319 .0241 .46 .87 2.48 .82 .013 .00 .00 PIPE
| l | [ | | | | | I
2458.686 3276.587 .898 3277.485 17.ee 10.71 1.78 3279.27 .00 1.39 2.40 2.500 oee .00 @ .0
e T e s D o R P B N
12.114 .0319 .0211 .26 .90 2.32 .82 .13 .00 .00 PIPE
| | | | | | 1 l | |
2470.800 3276.972 .930 3277.903 17.ee 10,21 1.62 3279.52 .09 1.39 2,42 2,500 .000 .00 o .0
T e O e O R R e R E
8.570 .0319 .0185 .16 .93 2,17 .82 .013 .00 .00 PIPE
| | | | | | |
2479.37@ 3277.245 .963 3278.208 17.e0 9.74 1.47 3279.68 .00 1.39 2.43 2,500 .00 o0 © .0
T T e T P T e Py P e
6.335 .0319 .0162 .10 .96 2.03 .82 .013 .00 .00 PIPE
| | | | | | | | | I
2485.705 3277.447 .998 3278.445 17.00 9.29 1.34 3279.78 ee 1.39 2.45 2.500 .000 .00 @ .0
e F e e e T e S o F e P EE N R &
4.816 .0319 .0143 .07 1.00 1.89 .82 .013 .00 .00 PIPE
| | | | | | | | |
2490.521 3277.601 1.8035 3278.636 17.00 8.85 1.22 3279.85 .00 1.39 2.46 2.500 .00 .00 o .0
-]- A- - -I- N R o B e i CERD M
3.759 .0319 .0125 .05 1.84 1.77 .82 .013 .00 .00 PIPE
A FILE: CARR-SUMM-INT.WSW WS PGW - CIVILDESIGN Version 14.85 PAGE
Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING Date: 1-30-2019 Time: 8:31:53
Summerlin West Village 21
Carriage Hill Drive (Redpoint Drive to Summerlin Parkway)
MAINLINE - INTERIM CONDITION
| Invert | Depth | Water | Q | vel Vel | Energy | Super |[Critical|Flow Top|Height/|Base Wt| |No Wth
Station | Elev | (FT) | Elev | (CFS) | (FPS) Head | Grd.El.| Elev | Depth | width |Dia.-FT|or I.D.| ZL |Prs/Pip
-I- - -I- N o S S o O C
L/Elem |Ch Slope | | | | SF Ave| HF  |SE Dpth|Froude N|Norm Dp | "N" | X-Fall| ZR |Type Ch
| | | | | | | | | | | | Jreees |
! I | | | | | | l I | | |
2494.280 3277.720 1.873 3278.793 17.00 8.44 1.11 3279.9@ .00 1.39 2.47 2.500 .000 .00 0 .0
S e P T R L O B R P B R
2.954 .8319 .e11e .03 1.07 1.65 .82 .e13 .00 .00 PIPE
| | | | | | | | |
2497.234 3277.814 1.112 3278.926 17.60 8.85 1.1 3279.93 .00 1.39 2.48 2.500 e .00 6 .0
T e T e N T O P P! Py e F g
2,229 .0319 .0097 .02 1.11 1.54 .82 .013 ee .09 PIPE
| | | | | | | I |
2499.463 3277.885 1.154 3279.039 17.00 7.67 .91 3279.95 .00 1.39 2.49 2.500 eoe .00 o .0
N e N e S e e By P P
1.719 .0319 .0085 .01 1.15 1.43 .82 .013 e .00 PIPE
| | | | | | I
2501.182 3277.949 1.197 3279.137 17.00 7.32 .83 3279.97 .00 1.39 2.50 2.500 @0 .00 © .0

5

6



CARR-SUMM-INT.OUT

1.255 .0319 .8a75 .01 1.20 1.34 .82 .813 .68 .00 PIPE
2502.437I 3277.980 1.242I 3279.222| 17.00 6.98 .76I 3279.98 .08 1.39 : 2.50 ! 2.500 ! .OOOI .00 ! e .e
.82& ’ .0319- ’ o - - I .OGS;I- .61- ’ 1.2;|- 1.25-I- .82 .I-.013 - .O;I- .09 II;IPE
2503.256I 3278.006 1.290 3279.296 17.BOI 6.65 .69 3279.98 : -] ! 1.39 ! 2.50 ! 2,500 ! .OOOI .08 ! e .o
.47;I‘ .0319- ’ o o - I .065; ) .60- ) 1.2;|- 1.16-I— .82 -I-.613 o .O;I- .08 II-’IPE
2503.735 3278.021 1.340 3279.361 17.00| 6.34 .SZI 3279.99 .00 : 1.39 ! 2.49 2.500 060  .@0 ! e .o
.14; ’ .6319- ’ o I " " .065;. i .60- ) 1.3;I- 1.08-|- .82 -I-.013 " .Oél- - ;IPE
2503.880I 3278.026 1.394I 3279.420| 17.08 6.84 .57I 3279.99 ! 00 ! 1.39 l 2.48 ! 2.500 ! BGBI .00 : e .o
JUNCT STI-R ) .0800 - N - I I .%Z;l- .00- ’ 1.39-|- 1.00 I ) -.013 N .8; ’ .00 F-’IPE
2503.880 3278.026 2,011 3288.037 11.98l 2.60 .10 3280.14 .00 ! 1.11 ! 1.98 ! 2.500 .000 .00 ! e .0
.62; ’ .0540- ’ N N N - .OBO;I- .ee-l- Z.Oil- .31_|_ .57 _|-.613 o .eél- .00 I;IPE
o FILE: CARR-SUMM-INT.WSW WS PGW - CIVILDESIGN Version 14.85 PAGE 7

Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING
Summerlin West Village 21
Carriage Hill Drive (Redpoint Drive to Summerlin Parkway)
MAINLINE - INTERIM CONDITION

Date: 1-30-2019 Time: 8:31:53

| Invert | Depth | water | Q | wvel vel | Energy | Super |Critical|Flow Top|Height/|Base wWt| |No wth
Station | Elev | (FT) | Elev | (CFS) | (FPS) Head | Grd.El.| Elev | Depth | width |Dia.-FT|or I.D.| ZL |Prs/Pip
- -1- -1- -1- -|- -1- -1- -1- -|- |- -l- -l- -l- -
L/Elem |Ch Slope | | | | SF Ave| HF  |SE Dpth|Froude N|[Norm Dp | "N" | X-Fall| ZR |Type Ch
| | | | | | | | | | [l |
| | | | | | | | | | | |
2504.502 3278.060 1.974 3280.033 11.e0 2.65 .11 3280.14 o0 1.11 2.04 2.500 000 .00 © .9
R P P T T e e N e e
HYDRAULIC JUMP
| | | |
2504.5802 3278.660 .573 3278.633 11.ee 12.95 2.60 3281.24 .00 1.11 2.1 2.500 .000 .60 @ .o
-l- -1- |- -1- -1- -1- -1- -1- -1- -1- -1- -i- -1- I-
62.638 .0540 .0540 3.38 .57 3.59 .57 .13 .00 .00 PIPE
| | | | | | | | | | !
2567.140 3281.442 .573 3282.015 11.0e 12.95 2.60 3284.62 .00 1.11 2.10 2.500 000 .00 © .0
T T T P P o e P e N
164.970¢ .0540 .0540 8.91 .57 3.59 .57 .013 .00 .00 PIPE
| | | | | | | |
2732.11@ 3290.350 .573 3298.923 11.e@ 12.95 2.60 3293.53 .00 1,11 2.10 2.500 000 .00 o .0
T P e P L S e P P P R
138.014 .0540 .0540 7.45 .57 3.59 .57 .13 .ee .00 PIPE
| | | | 1 | |
2870.124 3297.803 .573 3298.376 11.00 12.95 2,60 3300.98 .00 1.11 2.10 2.500 000 .00 @ .o
N T P T e T P O B TR P P
62.586 .0540 .0561 3.51 .57 3.59 .57 .013 .00 .00 PIPE
| | | | | | |
2932.716¢ 3301.183 .562 3301.745 11.e0 13.30 2.75 3304.49 00 1.11 2.9 2.5e0 .000 .08 0 .0
e T T T T T P P e B e
30.583 .0540 .0624 1.91 .56 3.72 .57 .13 .ee .08 PIPE
| | | |
2963.292 3302.834 .544 3303.378 11.e0 13.95 3.82 3306.40 .00 1.11 2.06 2.500 .00 .00 @ .0
|- -1l- -1- -l- -1- -1- -1- -1- -1- -1- -1- -1- -1- -
16.328 .8540 .0714 1.17 .54 3.97 .57 .13 .00 .08 PIPE
| | | | | | | | | |
2979.620 3303.716 .526 3304.243 11.00 14.63 3.32 3307.56 .00 1.11 2.4 2.508 .000 .00 @ .0
e e T T e e P O O i P P R
9.098 .0762 .0762 .69 .53 4.24 .53 .e13 .00 .00 PIPE
| | | | | | | | | | [ |
2988.718 3304.410 .526 3304.936 11.28 14.63 3.32 3308.26 .00 1.11 2.04 2,500 .000 .00 @ .0
-l- -l- -1- -1- -1- -1- -|- -1- -1- -i- -1- -1- -1- |-
59.363 .0762 .0754 4.48 .53 4.24 .53 .e13 .00 .80 PIPE
4 FILE: CARR-SUMM-INT.WSW WS PGW - CIVILDESIGN Version 14.05 PAGE 8

Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING Date: 1-36-2019 Time: 8:31:53
Summerlin West Village 21
Carriage Hill Drive (Redpoint Drive to Summerlin Parkway)

MAINLINE - INTERIM CONDITION

| Invert | Depth | Water | | vel vel | Energy | Super |Critical|Flow Top|Height/|Base Wt| |No wth
Station | Elev | (FT) | Elev | (CFS) | (FPS) Head | Grd.El.| Elev | Depth | Width |Dia.-FT|or I.D.{ 2ZL |Prs/Pip
o R o S O B e N i e N e
L/Elem |Ch Slope | | | | SF Ave| HF  |SE Dpth|Froude N|Norm Dp | "N" | X-Fall| ZR |Type Ch
| | | | | | | [rems |
| | | | | | | | | | |
3048.081 3308.933 .529 3309.462 11.e6 14.51 3.27 3312.73 .00 1.11 2.04 2.500 .g6oe .00 o .0
e T T T o o P P P B
44,207 .0762 .0699 3.09 .53 4.20 .53 .13 .00 .08 PIPE
| | | | | |
3092.288 3312.302 .547 3312.849 11.0ee 13.84 2,97 3315.82 .00 1.11 2.07 2.500 .000 .00 0 .0
T T T o P O T P e R
16.665 .0762 .0611 1.02 .55 3.93 .53 .013 .90 .00 PIPE

Page 4



CARR-SUMM-INT.OUT

| | I | | | | |
3108.953 3313.572 .565 3314.137  11.60 13.20  2.70 3316.84 .00 1.11  2.89  2.500 .00 .00 © .0

9.89;|- .0762-|- - I " I .esa;l- .53-|- .S;I- 3.68-I- .53 -I-.OB - .e;l~ .00 II;IPE
3118.844 3314.325 .585I 3314.910| 11.00I 12.58 2.46 3317.37 .00 : 1.11 : 2.12 : 2.5ee ! .eeol .09 I [} .0
6.89; ’ .6762-|- - " I - .046;|- .32-|- .S;I‘ 3.45-I- .53 -I-.en - .By- .00 I;IPE
3125.737 3314.856| .685 3315.455 11.60I 12.00 2.23l 3317.69 : .00 ! 1.11 ! 2,14 ! 2.560 ! .GBO| .00 ! [} .0
5.17; ’ .0762- i s o s I 840;'- .21‘ i .G;l- 3.23-I- .53 -I-.OIS - O;I- .00 I;IPE
3130.911I 3315.245| .625I 3315.870| 11‘eo| 11.44 2.03' 3317.90 I .00 ’ 1.11 ! 2.17 ! 2.500 ! .OBOI .00 : e .0
4.01;|- .6762-|- - I - - .eas;l- .14- i .G;I- 3.02-I- .53 -I-.013 - .B;l- .00 I-’IPE
3134.926| 3315.551I .647 3316.198 11.60| 10.91 1.85 3318.04 : .00 ' 1.11 ! 2,19 ! 2.500 I .GBOI .00 ! e .0
3.24;|- .0752-|- I " I " .031; i .10-l- .G;I- 2.83-I_ .53 i -.013 o .6;1_ .00 Il_’IPE
3138.168 3315.798' .669 3316.467 11.66I 10.40 1.68 3318.15 .00 : 1.11 : 2.21 ! 2.500 ! .O%I .00 ! e .0
2.63;|- .0762_|- - " I " .027;I- .97-|_ .G;I' 2.65-I- .53 -I-.013 " .O;I- .00 I;IPE
3140.800 3315.998I .693| 3315.591| 11.69I 9.91 1.53I 3318.22 .00 : 1.11 : 2.24 ! 2.500 ‘ .eeal .00 ! e .0
JUNCT STI;I- .0000 - - - - I .032;I- .00- ’ .69-I- 2.48 - -I..en " .e;l- .00 II;IPE
A FILE: CARR-SUMM-INT.WSW WS P GW - CIVILDESIGN Version 14.05 PAGE 9
Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING Date: 1-30-2019 Time: 8:31:53

Summerlin West Village 21
Carriage Hill Drive (Redpoint Drive to Summerlin Parkway)
MAINLINE - INTERIM CONDITION

SF Ave| HF  |SE Dpth|Froude N|Norm Dp | "N" | X-Fall| 2ZR [Type Ch
| |rrnns |
|

Page 5

| Invert | Depth | Water | Q | vel Vel | Energy | Super |CriticallFlow Top|Height/|Base Wt |No Wth
Station | Elev | (FT) | Elev | (CFS) | (FPS) Head | Grd.El.| Elev | Depth | width |Dia.-fFT|or I.D.| 2ZL |Prs/Pip
T SR R B A e - N T S R O O
L/Elem |Ch Slope | | | | SF Ave| HF  |SE Dpth|Froude N|Norm Dp | "N" | X-Fall| ZR |Type Ch
| | | | | | | |
l | | | | | | | | | ! | |
3140.800 3315.998 .595 3316.593 10.00 11.16 1.94 3318.53 .00 1.06 2.13 2.5e0 .00 .00 @ .0
-1 - -1 N R T e P P P R
32.978 .0397 .0371 1.22 .69 3.03 .59 .013 .80 .00 PIPE
1 | | | | |
3173.778 3317.309 .606 3317.915 10.e0 10.88 1.84 3319.75 .00 1.6 2.14 2.500 .000 .00 o .0
-I- AR -1 N R N R S R B &
23.668 .0397 .0335 .79 .61 2.93 .59 .013 .60 .90 PIPE
| | | | | ! | |
3197.446 3318.249 .626 3318.875 16.00 10.38 1.67 3320.55 .00 1.06 2.17 2.5e0 .00 .00 @ .0
R B R N N R S S B B B
12.461 .0397 .9293 .37 .63 2,74 .59 .813 .00 .00 PIPE
| | I | | | | | | | | |
3209.907 3318.744 .648 3319.393 106.00 9.89 1.52 3320.91 .00 1.6 2.19 2.500 .000 .00 © .0
-1 4- - -I- N R o N I e B R B
8,238 .0397 .0256 .21 .65 2.57 .59 .013 .60 .00 PIPE
| | | | | | | |
3218.144 3319.072 .670 3319.742 10.00 9.43 1.38 3321.12 .00 1.86 2.21 2.500 .00 .00 @ .0
R P A R N e N T S B B
5.871 .8397 .0224 .13 .67 2.40 .59 .013 .00 .00 PIPE
| | I | | | | | | | | | |
3224.015 3319.305 .694 3319.999 10.00 8.99 1.26 3321.26 .00 1.66 2.24 2.5ee0 .08 .00 @ .o
-1- - - -1- N e o O e R e N
4.486 .0397 .0196 .09 .69 2.25 .59 .013 .00 .00 PIPE
| | | | | | | | | | | | |
3228.5601 3319.483 .718 3320.201 10.00 8.57 1.14 3321.34 .00 1.86 2.26 2.500 .000 .00 © .8
B e N N L e R R RS B B
3.494 .8397 .0172 .86 72 2.10 .59 .13 .00 .80 PIPE
| | | | | | | | | |
3231.995 3319.622 .743 3320.365 10.00 8.18 1.4 3321.40 .00 1.06 2.29 2.500 .60 .00 © .0
-1 NS -1 N e e I U SR B &
2.768 .0397 .0150 .04 .74 1.97 .59 .013 .00 .00 PIPE
| | | | | | I | | | | | [
3234.764 3319.732 .769 3320.501 10.00 7.80 .94 3321.45 .00 1.06 2.31 2.500 K- .00 @ .0
-I- AR -I- N e R e CE FE B S
2.213 .0397 .0132 .03 .77 1.84 .59 .13 .60 .00 PIPE
A FILE: CARR-SUMM-INT,WSW WS PGW - CIVILDESIGN Version 14.05 PAGE 10
Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING Date: 1-30-2019 Time: 8:31:53
Summerlin West Village 21
Carriage Hill Drive (Redpoint Drive to Summerlin Parkway)
MAINLINE - INTERIM CONDITION
| Invert | Depth | Water | Q | vel Vel | Energy | Super |Critical|Flow Top|Height/|Base Wt| |No wth
Station | Elev | (FT) | Elev | (CFS) | (FPS) Head | Grd.El.| Elev | Depth | width |Dia.-FT|or I.D.| 2ZL |Prs/Pip
T S N B o e S S C T R O o C
L/Elem |Ch Slope | | | |
| | | | |
| | | | |



3236.976 3319.820

1.772

|
3238.749 3319.891

1.414

3240.162 3319.947

1.115

3241.277 3319.991

.831

|
3242.169 3320.024

.615

3242.724 3320.049

.427

| |
3243.151 3320.066

.232

3243.383 3320.675

.077

3243.460 3320.078

.796 3320.
-I- _|.
.0397
I
.824 3320,
-1- -1~
.0397
.853 3320,
.0397
|
.883 3320,
-|- -|-
.e397
|
.915 3320,
-1- -|-
.8397
| |
.948 3320,
-1- -1-
.0397
|
.982 3321.
-1- -1-
.0397
|
1.018 3321.
.0397
|
1.056 3321.

616
-1-

I
715
-1-

|
874

|
939

997
--

|
048
-1-

@93

|
134
-1-

|
10.00
-]-

7.43
_|.

7.9
-]-

5.32
_'-

5.07
-]-

.86 3321.47
.] -
.0115 .02

|
.78 3321.49

.0101 .01

.71 3321.51

.0089 .01

|
.64 3321.52

.8078 .81

|
.59 3321.53
-|-

.0068 .00

|
.53 3321.53

.0060 .00

|
.48 3321.53

.0052 .0
|

.44 3321.53

.0046 .00

!
.40 3321.53

CARR-SUMM-INT.OUT
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Starting HGL and EGL

Tellwaler Invert Taliwater
Elevation | Elavation | Depth ()

W'im'oﬁ Starting
[ 35 | 2740 |5265276]

Phi Index
w2 2 V.2 2 2
T A oK) =kt m=k)p =7,
alont Round Size of 53%34* HERCP.
Fiow ]
[==1==] m 32 mz %
¢ WH 10+33 14] 10+33 3255.21 | 925621
PIPE 0+33.14] 11e20 64 21| 325871
STUB 14 11426.64 325871 ] 325871
Manholes/Transition Losses
unction
m%%-?__m" Junction
T B n L_Angle
45 0385 | 0263 |

STANDARD FORM 6

DEVELOPMENT: C#z Hin !%m $o Summeriln Pkwy)
CALCULATED BY:

STORM DRAIN SEGMENT: Tatorais
DESCRIPTION: 100-Year Ullimate Condition

Starting
Downstream HGL
for Proposed SD

System

Standard Form 8 - Ultimate Condition.xis.



HY-8 Culvert Analysis Report

Crossing Discharge Data

Discharge Selection Method: Specify Minimum, Design, and Maximum Flow

Minimum Flow: O cfs

Design Flow: 73 cfs

Maximum Flow: 73 cfs

Table 1 - Summary of Culvert Flows at Crossing: Lateral 5

Headwater Elevation

Total Discharge (cfs)

Lateral 5 Discharge

Roadway Discharge

Iterations

() (cfs) (cfs)
3263.70 0.00 0.00 0.00 1
3263.71 7.30 7.30 0.00 1
3263.76 14.60 14.60 0.00 1
3263.84 21.90 21.90 0.00 1
3263.96 29.20 29.20 0.00 1
3264.11 36.50 36.50 0.00 1
3264.29 43.80 43.80 0.00 1
3264.50 51.10 51.10 0.00 1
3264.75 58.40 58.40 0.00 1
3265.03 65.70 65.70 0.00 1
3265.34 73.00 73.00 0.00 1
3273.50 176.80 176.80 0.00 Overtopping

Rating Curve Plot for Crossing: Lateral 5

Total Rating Curve

Crossing: Lateral 5

3274+

3272

3270

3268

Headwater Elevation (ft)

100
Total Discharge (cfs)

150




Table 2 - Culvert Summary Table: Lateral 5

et VSt e U S e Pou | Noma | otcal | ouet | Toweta Vet oteany,
(cfs) (cfs) (ft) Depth (ft) | Depth (ft) (fs) (fVs)
0.00 0.00 3263.70 0.000 4.330 0-NF 0.000 0.000 2.833 8.880 0.000 0.000
7.30 7.30 3263.71 0.862 4.341 4-FFf 0.343 0.658 2.833 8.880 0.718 0.000
14.60 14.60 3263.76 1.252 4.390 4-FFf 0475 0.944 2.833 8.880 1.435 0.000
21.90 21.90 3263.84 1.592 4472 4-FFf 0.579 1.178 2.833 8.880 2.153 0.000
29.20 29.20 3263.96 1.915 4.587 4-FFf 0.666 1.377 2833 8.880 2.871 0.000
36.50 36.50 3264.11 2.219 4735 4-FFf 0.745 1.545 2.833 8.880 3.589 0.000
43.80 43.80 3264.29 2.517 4916 4-FFf 0.816 1.708 2.833 8.880 4.306 0.000
51.10 51.10 3264.50 2.823 5.130 4-FFf 0.884 1.854 2.833 8.880 5.024 0.000
58.40 58.40 3264.75 3.147 5.376 4-FFf 0.947 1.993 2.833 8.880 5742 0.000
65.70 65.70 3265.03 3.497 5.655 4-FFf 1.008 2.119 2.833 8.880 6.460 0.000
73.00 73.00 3265.34 3.880 5.967 4-FFf 1.066 2.235 2.833 8.880 71477 0.000
Straight Culvert

Culvert Performance Curve Plot: Lateral 5

3266

3264

Headwater Elevation (ft)

3262
3260

Inlet Elevation (invert): 3259.37 ft,

Culvert Length: 93.61 ft,

Outlet Elevation (invert): 3254.82 ft
Culvert Slope: 0.0487

Performance Curve
Culvert: Lateral 5

Inlet Control Elev

[A]
Outlet Control Elev

Total Discharge (cfs)

150




Water Surface Profile Plot for Culvert: Lateral 5
Crossing - Lateral 5, Design Discharge - 73.0 cfs

Culvert - Lateral 5, Culvert Discharge - 73.0 cfs

F 3

1040 1060 1080 1100 1120

Station (ft)

980 1000 1020
Site Data - Lateral 5
Site Data Option: Culvert Invert Data
Inlet Station: 1000.00 ft
Inlet Elevation: 3259.37 ft
Outlet Station: 1093.50 ft
Outlet Elevation: 3254.82 ft
Number of Barrels: 1

Culvert Data Summary - Lateral 5
Barrel Shape: Elliptical
Barrel Span: 53.00 in
Barrel Rise: 34.00in
Barrel Material: Concrete
Embedment: 0.00 in
Barrel Manning's n: 0.0130
Culvert Type: Straight
Inlet Configuration: Square Edge with Headwall
Inlet Depression: None



Table 3 - Downstream Channel Rating Curve (Crossing: Lateral 5)

Flow (cfs) Water Surface Elev (ft) Depth (ft)
0.00 3263.70 8.88
7.30 3263.70 8.88
14.60 3263.70 8.88

21.90 3263.70 8.88
29.20 3263.70 8.88
36.50 3263.70 8.88
43.80 3263.70 8.88
51.10 3263.70 8.88
58.40 3263.70 8.88
65.70 3263.70 8.88
73.00 3263.70 8.88

Tailwater Channel Data - Lateral 5
Tailwater Channel Option: Enter Constant Tailwater Elevation
Constant Tailwater Elevation: 3263.70 ft

Roadway Data for Crossing: Lateral 5
Roadway Profile Shape: Constant Roadway Elevation
Crest Length: 93.50 ft
Crest Elevation: 3273.50 ft
Roadway Surface: Paved
Roadway Top Width: 93.50 ft






Technical Drainage Study for

Summerlin West Village 21
Carriage Hill Drive

(Redpoint Drive to Summerlin Parkway)
Las Vegas, Nevada

Prepared for: Submitted to:
Howard Hughes Company, LLC City of Las Vegas

Public Works




STREET NORMAL DEPTH CALCULATIONS



Worksheet for Section 4

Project Description

Friction Method Manning Formula

Solve For Normal Depth Contributing flow has
changed due to site plan

Input Data : .

changes by both Parcel K
Channel Slope Referenced and Parcel J aIIowing a
Discharge 6.00 ft¥s pOTtiOﬂ of flow to drain to
Geometry and .
Section Definitions S|0pe K Kindle Corner Ave and
Carriage Hill Drive.

Eight (8) additional cfs are
contributing to the section.

Station (ft) Elevation (ft) 3 additional cfs from
Parcel K and 5 additional
0+00.00 cfs from Parcel J
0+00.50 (Subbasins *J(k+l)).
0+00.50
0+02.00
0+02.00
0+29.67
0+29.67
0+38.00
0+46.33
0+46.33
0+74.00
0+74.00
0+75.50
0+75.50
0+76.00
Roughness Segment Definitions
Start Station Ending Station Roughness Coefficient
(0+00.00, 0.50) (0+02.00, 0.13) 0.013
(0+02.00, 0.13) (0+29.67, 0.72) 0.016
(0+29.67, 0.72) (0+46.33, 0.72) 0.013
(0+46.33, 0.72) (0+74.00, 0.13) 0.016
(0+74.00, 0.13) (0+76.00, 0.50) 0.013

Bentley Systems, Inc. Haestad Methods SolRnti€pfleswMaster V8i (SELECTseries 1) [08.11.01.03]
10/31/2018 3:13:06 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for Section 4

Options

current Kougnness vveigntea
Method
Open Channel Weighting Method

Closed Channel Weighting Method
Results

Normal Depth
Elevation Range
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Pavlovskii's Method
Pavlovskii's Method

Pavlovskii's Method

033 ft
0.00to 1.39 ft
216 ft2
20.29 ft
011 f
19.52 ft
033
037 ft
0.00729 ft/ft
277 fius
012 ft
045 ft
1.47
Supercritical

0.00 ft
0.00 ft

0.00 ft

0.00 +#
Infinity  ft/s
Infinity  fi/s

033

037 +#t

165 9%

0.00729 fi/ft

10/31/2018 3:13:06 PM

Bentley Systems, Inc. Haestad Methods SolRimtI€pflesvMaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666



Cross Section for Section 4

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 165 %
Normal Depth 0.33 ft
Discharge 6.00 ft¥/s

Cross Section Image

1.60
1.40
1.20]
1.00
0.80

0.80 |

Elevation

0.40

0.20

0.00

-0.20 H ; : H
0+00 0+10 0+20 0+30 0+40 0+50 0+50 0+70
Station

Bentley Systems, Inc. Haestad Methods SoliRimntl€pfilesvMaster V8i (SELECTseries 1) [08.11.01.03]
10/31/2018 3:13:16 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Worksheet for Section 5

Project Description

Friction Method

Solve For

Input Data

Channel Siope
Discharge
Section Definitions

Station (ft)

Manning Formula

Roughness Segment Definitions

Start Station

Normal Depth
166 %
4.00 ft¥/s
Elevation (ft)
0+00.00 0.50
0+00.50 0.50
0+00.50 0.00
0+02.00 0.13
0+02.00 0.17
0+29.67 0.72
0+29.67 1.22
0+38.00 1.39
0+46.33 1.22
0+46.33 0.72
0+74.00 0.17
0+74.00 0.13
0+75.50 0.00
0+75.50 0.50
0+76.00 0.50
Ending Station
(0+00.00, 0.50) (0+02.00, 0.13)
(0+02.00, 0.13) (0+29.67, 0.72)
(0+29.67, 0.72) (0+46.33, 0.72)
(0+46.33, 0.72) (0+74.00, 0.13)
(0+74.00, 0.13) (0+76.00, 0.50)

Roughness Coefficient

0.013
0.016
0.013
0.016
0.013

Bentley Systems, Inc. Haestad Methods SollBantl€pftesvMaster V8i (SELECTseries 1) [08.11.01.03]
10/31/2018 3:13:23 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for Section 5

Options

current Kougnness vveigntea
Method
Open Channel Weighting Method

Closed Channel Weighting Method
Resuits

Normal Depth
Elevation Range
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Pavlovskii's Method
Pavlovskii's Method
Pavlovskii's Method

030 1t
0.00 to 1.39 ft
1.57 ft2
16.85 ft
0.09 ft
16.15 ft
0.30
0.33
0.00760 fuft
255 fis
0.10
040 ft
1.45

Supercritical

0.00 ft
0.00 ft

0.00 ft

0.00 ft
Infinity  fi/s
Infinity  ft/s

0.30 1t

033 ft

166 %

0.00760 ft/ft

10/31/2018 3:13:23 PM

Bentley Systems, Inc. Haestad Methods SollBmnti®pflesvMaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666



Cross Section for Section 5

Project Description

Friction Method Manning Formula
Solve For Normal Depth

Input Data

Channel Slope 166 %
Normal Depth 0.30 1t
Discharge 4.00 ft¥ys

Cross Section Image

1.60
1.40 |
120

1.00

0.80

0.60

Elevation

0.40

020

0.00

02| 5 i f :
0+00 0+10 0+20 0+30 0+40 0+50 0+80 0+70
Station

Bentley Systems, Inc. Haestad Methods SolBanti€pfilesvMaster V8i (SELECTseries 1) [08.11.01.03]
10/31/2018 3:13:29 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1
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DESIGNATION
BASIN BOUNDARY B FLOW ARROW
ST7 BASIN DESIGNATION : A  CROSSSECTION
mmmmm PRORATED SUBBASIN
BOUNDARY
ULTIMATE CONDITION ULTIMATE CONDITION OFFSITE
HEC-1 SUMMARY TABLE PRORATED SUBBASINS
BASIN ID AREA (ac) | Q100 (CFS) BASIN ID AREA (ac) | Q100 (CFS)
w* 8.31 31 CARR 5.78 22
SUMM 1.84 8 SUBBASIN | AREA (ac) | Q100 (CFS)
CSUMM - 40 CARR-1 0.58 2
™ 5.99 23 CARR-2 1.51 6
NP-2* 87 3 CARR-3 1.22 5
STC 1.68 7 CARR-4 1.56 6
CSTC - 11 CARR-5 0.91 3
Mm* 9.11 32
N* 2.54 10
QF 3.43 13
CNO - 22
STD 0.88 4
CSTD - 26
K* 8.01 30
STB 2.68 12
CSTB - 67
AE 11.83 42
COSs-2 0.58 2
CcOos-1* 7.78 22
CCOS-1 - 24
CARR 5.78 22
*Referenced from the Master Study
ULTIMATE CONDITION STREET FLOW ANALYSIS SUMMARY
mmon“.“n: WMM“. Slope <oA"“MV_€ Depth (ft)] Vx D Tributary Description
1 2 5.31% 3.89 0.21 0.82 CARR-1
2 6 5.22% 4.38 0.29 1.27 CARR-2
3 5 1.65% 2.66 0.32 0.85 CARR-3
4 6 1.65% 2.77 0.33 0.91 CARR-4
5 4 1.66% 2.55 0.30 0.77 | CARR-5, Section 4 Bypass
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DATE:
BY:
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SCALE:
SHEET

ULTIMATE CONDITION BASIN MAP

FIGURE 8
SUMMERLIN VILLAGE 21 CARRIAGE HILL DRIVE

2727 SOUTH RAINBOW BOULEVARD

REDPOINT TO SUMMERLIN PARKWAY

H:\7851\Carriage Hill-Street A to Summerlin Pkwy\Drainage\2_ADD #1\A Figures\Figure 8 - Uttimate Basin Map.dwg;jayson; Jan 17, 2019 - 9:42am

LAS VEGAS, NV 89146-5148



LATERAL 1 - 24" RCP
MAINLINE INLET
Q100(INT)=10 CFS
Q100(ULT)=23 CFS

LATERAL 2 - 24" RCP
e Q100(INT)=0 CFS
r\gg? Q100(ULT)=11 CFS

.
!
=

Project Site

30" RCP
_Q100(ULT)=31 CFS

5'TYPECM DI
Q100 =1 CFS

30" RCP MAINLINE
Q100(INT)=11 CFS
Q100(ULT)=55 CFS

30" RCP MAINLINE
Q100(INT)=11 CFS
Q100(ULT)=66 CFS

30" RCP MAINLINE
Q100(INT)=17 CFS
Q100(ULT)=72 CFS

(2) 5 TYPE CM DI
Q100=6 CFS

el

LATERAL 3 - 36" RCP
Q100(INT)=61 CFS
Q100(ULT)=32 CFS

(3250)

48" RCP MAINLINE

i Q100(INT)=78 CFS
AN Y. Q100(ULT)=104 CFS
E;?/‘\l A 5 TYPE CM DI
LATERAL 4 - 36" RCP INYG clCP e
T ——— o DN 48" RCP MAINLINE
i ; r i R - T by
= i / Q100(ULT)=68.5 CFS 2 (Y Q100(INT)=80.5 CFS
b ,th' u %E.’h e \;‘” , /:\V N Q100(ULT)=106.5 CFS
1 N i"' \} \.,\m e ! /i f!;
Lateral N L J*’ }.7 5 A 60" RCP MAINLINE
c i Z _SYASTYPECMDIL | o ¢ Q100(INT)=80.5 CFS
onnection ?; @100=5CFS "\ ' _ Q100(ULT)=175 CFS
N g { o \
to Proposed | AR T
Facilities =) J TN
LATERAL §/ - 53/x34! HERGE."). 60" RCP MAINLINE

T
i

Qf00(ULT) <42 GF$

Q100(INT) =73 CFS-—e= Q100(INT)=85.5 CFS

Q100(ULT)=180 CFS

60" RCP MAINLINE
Q100(INT)=158.5 CFS
Q100(ULT)=222 CFS

LATERAL 6 - 24" RCP
Q100(INT)=23 CFS
Q100(ULT)=24 CFS

H:\7851\Carriage Hill-Street A to Summerlin Pkwy\Drainage\1_TDS\A Figures\Figure 9 - Facility Map.dwg

2727 SOUTH RAINBOW BOULEVARD
LAS VEGAS, NV 89146-5148
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SUMMERLIN WEST VILLAGE 21 DATE: 01/2019
CARRIAGE HILL DRIVE
REDPOINT TO SUMMERLIN PARKWAY sHEer 1 oF 1







SHEET INDEX

SHEET # SHEET
cv
NT
HC1
HC2

HC3
HC4
HCs

MUTSS

® N OO A eN -

MUTSD
MGRD
GRt

2E3sisasaszae
993353888¢%

ut1o

umz
uTis
uT14
utis
uTie
uT7
uTis
uT1e
uT20
ur21

uT2s
TR1

&R 23888888 8RL8BBYBRRBR

§1

NOTE

THIS PROJECT PLAN APPROVAL IS

CONTINGENT ON

CON-1652 (SUMMERLIN WEST 3435 ZONE
NORTH PIPELINE PH IV-V21) PLAN

APPROVAL

DESCRIPTION
COVER SHEET
NOTE SHEET
HORIZONTAL CONTROL 1
HORIZONTAL CONTROL 2
HORIZONTAL CONTROL 3
HORIZONTAL CONTROL 4
HORIZONTAL CONTROL §
MASTER UTILITY SANITARY
SEWER

STATION RANGE

MASTER UTILITY STORM DRAIN
MASTER UTILITY GRADING
GRADING DRAINAGE PLAN 1
GRADING DRAINAGE PLAN 2
GRADING DRAINAGE PLAN 3
GRADING DRAINAGE PLAN 4
GRADING DRAINAGE PLAN 5
DETAIL SHEET

UTILITY PLAN & PROFILE 1
UTILITY PLAN & PROFILE 2
UTILITY PLAN & PROFILE 3
UTIUTY PLAN & PROFILE 4
UTILITY PLAN & PROFILE 5
UTILITY PLAN & PROFILE 6
UTILITY PLAN & PROFILE 7
UTILITY PLAN & PROFILE 8
UTILITY PLAN & PROFILE 9
UTILITY PLAN & PROFILE 10
UTILITY PLAN & PROFILE 11
UTILITY PLAN & PROFILE 12
UTILITY PLAN & PROFILE 13
UTILITY PLAN & PROFILE 14
UTILITY PLAN & PROFILE 15
UTILITY PLAN & PROFILE 16
UTILITY PLAN & PROFILE 17
UTILITY PLAN & PROFILE 18
UTILITY PLAN & PROFILE 19
UTILITY PLAN & PROFILE 20
UTILITY PLAN & PROFILE 21
UTILITY PLAN & PROFILE 22
UTILITY PLAN & PROFILE 23
TRAFFIC PLAN 1

TRAFFIC PLAN 2

TRAFFIC PLAN 3

DROP INLET DETAIL

DROP INLET DETAIL

27+50 TO 32400
32+00 TO 36+50
36+50 TO 41400
41400 TO 44450
44+850 TO 49+00
49+00TO51+74

SUMMERLIN WEST VILLAGE 21
CARRIAGE HILL DRIVE

REDPOINT TO SKY VISTA
APN: 137-26-101-001

CITY OF LAS VEGAS
STATE OF NEVADA

DEVELOPED BY:
HOWARD HUGHES COMPANY, LLC

A DELAWARE LIMITED LIABILTY COMPANY

10801 W CHARLESTON BLVE SUITE 300
LAS VEGAS, NEVADA 89135
702-791-4000

FUTURE S..D. PROJECT

N

NORTH

MOCCASIN

LOCATION MAP

VS

PASS

way
p—
CARRIAGE HILL prve

OWNER

LAS VEGAS, NEVADA 89135
702-791-4000

HOWARD HUGHES COMPANY, LLC
A DELAWARE LIMITED LIABILTY COMPANY
10801 W CHARLESTON BLVE SUITE 300

DEVELOPER

LAS VEGAS, NEVADA 89135
702-791-4000

HOWARD HUGHES COMPANY, LLC
A DELAWARE LIMITED LIABILTY COMPANY
10801 W CHARLESTON BLVE SUITE 300

ENGINEERING FIRM
VIN

2727 SOUTH RAINBOW BOULEVARD
LAS VEGAS, NEVADA 89146-5148

: c:.%ﬂrosﬂ
17022272029 | oS | Tage
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=yl

Egra)
53
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FIRE DEPARTMENT APPROVAL

APPROVAL BY THE FIRE DEPARTMENT HAVING
JURISDICTION IS REQUIRED PRIOR TO OBTAINING
FINAL APPROVAL FROM THE LVWWD.

BASIS OF BEARING

(GRID NORTH AS DEFINED BY THE CENTRAL MERIDIAN OF THE
NEVADA COORDINATE REFERENCE SYSTEM (NCRS), LAS
VEGAS HIGH ELEVATION ZONE, NORTH AMERICAN DATUM OF
19883: SAID MERIDIAN BEING COINCIDENT WITH 114°58' WEST
'OF THE GREENWICH MERIDIAN.

UINEAR UNIT: US SURVEY FOOT (FTUS)

DATUM (REFERENCE FRAME): NAD 83 {2011) EPOCH 2010.00
SYSTEM: NEVADA COORDINATE REFERENCE SYSTEM (NCRS)
ZONE: LAS VEGAS HIGH ELEVATION ZONE

PPROJECTION: TRANSVERSE MERCATOR

STANDARD PARALLEL {AND LATITUDE OF GRID
A—S.D_vogug.z

NORTHING AT GRID ORIGIN: 400,000.00 !aﬁ“.ﬂ.ﬁugg
[EASTING AT CENTRAL MERIDIAN: 300,000 M (584,250.0000

FTUS)
SCALE FACTOR ON CENTRAL MERIDIAN: 1.000135 (EXACT)

PROJECT DATUM: NORTH AMERICAN VERTICAL DATUM OF 1883

GITY OF LAS VEGAS BENCHMARK: D388 (REVISED 2006)
NAVDS3 ELEVATION: $89.574 METERS (3.248.63 FEET)

FND USCA@S DISC SET IN ROCK RIDGE 150' SOUTH OF
'CHARLESTON BLVD. & WEST OF DETENTION BASIN.
T218,R68E,803

BENCHMARK

NOTES:

1. ALL DISTANCES AND BEARINGS SHOWN HEREON ARE
PROJECTED (GRID) VALUES BASED ON THE PRECEDING

PRI DEFINITION. 'WAS DEFINED
‘SUCH THAT PROJECTED ({GRID) DISTANCES ARE EQUIVALENT
TQ "GROUND" DISTANCES IN THE PROJECT AREA.

2. GRID BEARINGS SHOWN HEREON (OR IMPLIED BY GRID
DO NOT EQUAL DUETO

THESE PLANS AND THE DESIGN CRITERIA CONTAINED WITHIN THESE PLANS ARE BASED
UPON THE INFORMATION PRESENTLY KNOWN BY THE ENGINEER AND INTENDED SOLELY AS
A GENERAL GUIDELINE FOR CONSTRUCTION. ALL CONSTRUCTION SHALL BE IN
‘CONFORMANCE WITH ALL APPLICABLE LOCAL, STATE AND FEDERAL STATUTES, LAWS,
CODES, REGULATIONS AND ORDINANCES, INCLUDING BUT NOT LIMITED TO THE FEDERAL
FAIR HOUSING AMENDMENTS ACT, AMERICANS WITH DISABILITIES ACT, THE ARCHITECTURAL
BARRIERS ACT AND ANY APPLICABLE UNIFORM STANDARDS, SPECIFICATIONS OR DRAWINGS.
THE PERSON OR ENTITY PERFORMING THE CONSTRUCTION SHALL BE SOLELY RESPONSIBLE
TO MAKE SURE CONSTRUCTION 1S IN CONFORMANCE WITH ALL LOCAL, STATE AND FEDERAL
STATUES, LAWS, CODES, REGULATIONS, STANDARDS, GUIDELINES AND ORDINANCES AND
FURTHER, IS IN CONFORMANCE WITH ANY APPLICABLE DESIGN CRITERIA, INCLUDING BUT
NOT LIMITED TO SOILS REPORTS, TRAFFIC STUDIES, GEOTECHNICAL REPORTS,
ARCHITECTURAL PLANS AND SPECIFICATIONS, DRAINAGE PLANS OR STUDIES AND ANY
OTHER CRITERIA, STANDARDS OR REQUIREMENTS LISTED IN THE PLANS OR THE GENERAL
NOTES RELATED TO THESE PLANS OR PROVIDED BY ANYONE IN REFERENCE TO THIS
PROJECT.

APPROVALS

CITY ENGINEER

APPROVAL OF

ALLEN PAVELKA, P.E. # 8029

ANS BY THE CITY TO THOSE THE

THIS APPROVAL DOES NOT

'CONSTRUCTION OF ANY IMPROVEMENTS THAT DEVIATE FROM ADOF

EXCEPT THOSE Y STANDARD THE ENGINEER SHALL RESOLVE ANY
FAVOR

'AREA NEVADA.

NA

DEPARTMENT OF PLANNING, CITY OF LAS VEGAS
THIS PLAN MEETS THE APPUCABLE STANDARDS OF THE PLANNING AND
DEVELOPMENT DEPARTMENT

DATE

LAS VEGAS FIRE & RESCUE DATE

CENTRAL TELEPHONE COMPANY d/b/a CENTURYLINK

“THE AFFIXED CENTURY LINK NEVADA APPROVAL DOES NOT
ASSUME OR GUARANTEE LIABILITY FOR KNOWN OR UNKNOWN
CONFLICTS WITH EXISTING OR PROPOSED IMPROVEMENTS.
RESOLUTION OF ANY CONFLICT WILL BE ACCOMPLISHED PURSUANT
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TO LOCAL ORDINANCES, NEVADA REVISED STATUTES AND/OR
PUBLIC UTILITY COMMISSION RULES AND REGULATIONS."

NV ENERGY DATE

NV ENERGY ACKNOWLEDGES THAT WE HAVE RECEIVED YOUR PLANS AND WILL PROVIDE
SERVICE TO ALL ELECTRICAL NEEDS ASSOCIATED WITH THIS PROJECT. NVENERGY
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