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CITY OF LAS VEGAS |
INTER-OFFICE MEMORANDUM

TO:
Land Development Services
Department of Building & Safety

Albert Sung, L.E. ,
Flood Control Projact Engineer
Department of Public Works
COPIES TO: )

RCI Engineering

SUBJECT: | Drainage Study for:

Summerlin Village 25 Parcel E

Cross Streets:

| SEC of Fox Hill Drive & Redpoint Drive

Lennar Communities Nevada LLC

“File.Number: - | F:\Depot\DSMemos\DS5374A.doc Bart Anderson, P.E., DevCo
Parcel Numbiéi'i | 137-27-511-001

‘Zoning Action: | TMP-78668

FEMA Flood Zone S| YES NO X

' Proposed Storm Draln YES X NO

REVIEWED :
10/28/2020
& 11/2/2020

1% Submittal | 10/13/2020 See Comments Below | $400.00 | 4031553: $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.

1. The subject development is under the premise of flood protection by the improved Fox Hill Drive and
Redpoint Drive and the associated storm drain facilities. No occupancy permit of the houses will be
issued prior to the substantial buildout of the perimeter facilities.

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

3. The Study referenced the Ultimate Conditions Drainage Map as Figure 5. However, it appears that

the Ultimate Conditions Map provided is Figure 6. Review and clarify or provide Figure 5 in the next
submittal.

4. Cross Section 21 on Lot 3 shows that it is on sheet D-1 but is on sheet D-2. Review and revise
accordingly.

5. Show the Flow Depth and Velocity values from Appendix C for the adjacent streets Redpoint Drive
and Fox Hill Drive on Figure 6.

6. Per Hydraulic Sections D & E, the 100-year flow depth is 0.46" and 0.58” which will flow over the top
of the roll curb along Lots 17 to 26. Revise to limit the 100-year flow depth to the top of curb.



7. Sheet G-1: The west side of the Entry Driveway to Redpoint Drive does not provide adequate
freeboard to the 100-year flow depth in Redpoint Drive. Note that the hump must provide a minimum
of six inches (6") of freeboard. The east side of the entry way meets the criteria though. Review and
resolve in the next submittal.

8. Sheet G-3: Per the grading design, it appears that drainage on the east side in Mojave Arch Street
will make two 90-degree turns to the proposed DI #1 on the west side of the street. This will create
turbulence and inefficient capture of surface flows at the cul-de-sac. Provide one inlet either at the
east side of Mojave Arch Street or at the far end curb to improve the flow condition.

9. Sheet G-3: It appears that there is a contour line 3402 in the drainage easement which will act as a
dam causing a potential ponding depth of about 1.6’ in case the proposed inlet is totally clogged.
Note that the maximum ponding depth is six inches above the top of curb. Provide enough grade
elevation changes to verify the criterion will be met.

10. Sheet G-3: It appears that the existing 43.94’ public drainage and sewer easement does not align
with the storm drain at the end of Mojave Arch Street. The engineer may consider vacate the existing
drainage easement and re-dedicate the easement. The recordation of the new easement must be
done prior to the final approval of the improvement plans.

11. Sheet G-3 to Sheet G-5: Label the existing finished floor elevation of the adjacent houses to the
east in the Summerlin Village 21 Parcel F developments.

12. Address an Emergency Overflow path for the inlet at the end of Mojave Arch Street.

13. The proposed inlet in Mojave Arch Street is shown to be within a roll curb. Revise to provide
transition to L-curb in the next submittal accordingly.

14. Private streets must be public drainage easements. Provide a note on the grading plans "Note: All
private streets are P.U.E., Public Sewer Easements, and Public Drainage Easements to be privately
maintained by HOA."

15. All drainage easements must be public drainage easements to be privately maintained and common
lots to be labeled on the grading plans and to be dedicated as such in the final map.

16. The engineer must provide a table on the grading plans that shows a quantity estimate of all
drainage improvements within Public Drainage Easements. All drainage improvements within Public
Drainage Easements must be bonded and inspected.

17. Provide a note on the grading plans: All Onsite Storm Drains and the associated facilities are
Privately Owned and to be Privately Maintained by the HOA.

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/27
HDR/AYS AREA  K-27
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HYDROLOGIC CRITERIA AND DRAINAGE MANUAL
DRAINAGE STUDY INFORMATION FORM

Name of Development: Summerlin Village 25 Parcel E Date: October 2020

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

East/West: Redpoint Drive

b) Section: 27 Township:20 South Range: 59 East

c) APN ; 137~

27-511-001

Name of Owner: Lennar Communities Nevada, LLC

Telephone No.:_702-739-9100

Fax No.: 702-739-9200 E-Mail Address:

Address: 2490 Paseo Verde Pkwy, Suite 1

20, Henderson, NV 89074

Contact Person-Name: _RickJ Read, P.E.

Telephone No.: 702-453-0800

* E-Mail Address: rread@rcinevada.com

Fax No.: 702-453-0801

Firm: RCI Engineering

Address: 500 South Rancho Drive, Suite 17, Las Vegas, Nevada 89106

Type of Land Development/Land Disturbance Process:

[ | Rezoning

Subdivision Map Clearing and Grading Only

0 | parcel Map

i
Planned Unit Development ] | Other (Please specify below)

Large Parcel Map

Building Permit

1.Total Owned Land Area: At Site: 17.12

acres Being Developed/Disturbed:_17.12 acres

2.1s a portion or all of the subject property located in a designated FEMA Flood Hazard Area?  [[] Yes** No

3.1Is the property bordered or crossed by

an existing or proposed Clark County Regional Flood

Control District Master Planned Facility? Yes** No
4.Proposed type of development (Residential, Commercial, Etc.); Residential
5. Approximate upstream land area which drains to the subject site: 0 acres

6. Has the site drainage been evaluated in the past? YES [ NO Ifyes, please identify documentation:

Master Conceptual Drainage Study For

Summerlin West Village 25 (DS4926H)

7.1f known, please briefly identify the proposed discharge point(s) of runoff from the site:

North into storm drain in Redpoint Drive

8. Briefly describe your proposed schedul

e for the subject project: 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
Study.

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

Ock @zoao

Engineer’s Seal

Revision Date

Local Entity File No.

REFERENCE:

STANDARD FORM 1

Updated 05/01/2008




R B I Engineering

October 8, 2020

City of Las Vegas
Flood Control

333 N Rancho Dr.
Las Vegas, NV 89106

RE:  Certification Letter for Paper and Digital Plans for the
: Technical Drainage Study for Summerlin Village 25 Parcel E

Mr. Sung,

This letter has been provided as certification that the paper version of the plans match the
digital PDF plans on the CD submitted with the drainage study.

Sincerely,

R C | Engineering

y X 7a 24

Rick J. Read, P.E.

500 S Rancho Drive, Suite' 17 - LasVegas, NV.89106 - Main 702.453.0800

www.RCINEVADA.com



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Project Name: Summerlin V 25 Parcel E Map ID:

Firm Name: RCI Engineering Engineer; Rick Read, P.E.
Address: 500 South Rancho Drive, Suite 17

City: Las Vegas State: Nevada Zip: 891086
Phone Number: 453-0800 Fax Number: 453-0801

Property Owner: Lennar Homes

Address: 2490 Paseo Verde Pkwy, Suite 120

City: Henderson State: Nevada Zip: 89074

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
Jocal 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.
Design Manual Standard Form 4.
X 2 copies of the 24” x 36" Drainage Plan.

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

Reference: STANDARD FORM
2

Adopted August 12, 1999 -1- 0:\3040_LENRI0058_SMRLN_V25E\_DRAIN\TEXT\ORIGINAL\STND-FORM2.docx



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

IIl. MAPS AND EXHIBITS

Yes No

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

X A copy of the current CCRFCD Master Plan Update Figure, (F-x), for Flood Control Facilities
and Environmental areas with the site delineated.

X On-site drainage basin maps for existing and proposed conditions showing the existing
topography, basin boundaries, concentration points, and on-site and off-site flows in cfs.

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

X

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

IIl. DRAINAGE PLAN

No

=<
(0]
w3

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.

X X | X X XX X X[ X| X X

Street names, grades, widths.

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.

REFERENCE: STANDARD FORM 2

Adopted August 12, 1999 -2- 0:\3040_LENR\0058_SMRLN_V25E\_DRAIN\TEXT\ORIGINAL\STND-FORM2.docx



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

lll. DRAINAGE PLAN (Continued)

Yes No
Existing contours encompassing the site and 100 feet beyond with spot elevations for important
X locations, where appropriate.
X Minimum finish floor elevations with top-of-curb elevations at upstream end of |ot.
X Proposed typical street sections.
Nfa  gireets with off-set crowns.
Proposed contours or spot elevations in sufficient detail to exhibit intended drainage patterns and
X slopes.
X Property lines.
X Right-of-way lines and widths, existing and proposed.
X Existing improvements and their elevations.
Delineation of proposed on-site drainage basins indicating area and 10-year and 100-year storm peak
X flows at basin concentration points.
X Concentration points and drainage flow direction with Qo0 and Vico and D1oo in streets.
Cumulative flows, velocity, and direction of flow at upstream and downstream ends of site for the 10-
X year and 100-year flows.
X Location and cross-section of street capacity calculations.
n/a Cross-sectional detail for channels, including cutoff wall locations.
Existing and proposed drainage facilities, appurtenances, and connections (i.e., sidewalk, ditches,
swales, storm drain systems, unimproved and improved channels, and culverts, etc.) stating size,
X material, shape, and slope with plan and profile and HGL calculations.
Existing and proposed drainage easements and widths shown with sufficient detail. A cross sectional
X detail must be provided that shows appropriate lining and reinforcement.
nfa | ocation and detail of existing, proposed, and future block wall openings. Minimum size is16"x48".
Wrought iron gate is required for flows > 10 cfs.
X Location and detail of flood walls illustrating depth of flow, proposed grouting height, etc.
REFERENCE:

STANDARD FORM 2

Adopted August 12, 1999 -3- 0:\3040_LENR\0058_SMRLN_V25E\_DRAINYTEXT\ORIGINALASTND-FORM2.docx



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Ill. DRAINAGE PLAN (Continued)

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

Building and/or lot numbers.

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

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

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

Appropriately elevated “humps” 6 inches above the 100-year water surface elevation at site
accesses where the intent is to protect the site from the Q1oo flows.

Yes No
X
X

n/a

n/a

n/a

n/a
X

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

Yes No

IV. HYDROLOGIC ANALYSIS

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

) property delineated.
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.

Input and output information for future conditions from computer models (HEC-1 or TR-55). The
X flow routing diagram must be provided with HEC-1 models.
X 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,
X supporting assumptions, and calculations.

A summary table of storm water flows showing basin area, Q1o and Quao for both individual basins and
X combined basin flows, where acceptable.

Copies of supporting technical information referenced from a previously approved study and a
X statement accepting these results.

On-site facilities must perpetuate flows through or around the site without significantly impacting
X adjacent property owners in accordance with current Nevada Drainage Law.

REFERENCE:

STANDARD FORM 2

Adopted August 12, 1999 -4- 0:\3040_LENR\0058_SMRLN_V25E\_DRAIN\TEXT\ORIGINAL\STND-FORM2.docx




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL
DRAINAGE SUBMITTAL CHECKLIST
V. HYDRAULIC ANALYSIS
Yes No
Flow split calculations and supporting documentation or reference for the method of flow split
n/a calculations used.
Normal depth street flow calculations and cross section diagrams for all interior and perimeter
streets. Provide "d x v* products for the Qo0 and Quo flows representing the worst case for interior
X and all perimeter streets. Qoo d xv <8. Qod x v <6 and 12 foot dry lane for rights-of-way > 80
feet. Calculations must be labeled by street name as indicated on the Grading Plan.
A summary table of interior and exterior street capacity calculations showing the street name, Q1oo
flow, slope, depth of flow, velocity and depth times velocity product and streets needing to meet 12
X foot dry lane criteria.
Appropriate hydraulic calculations for block wall openings assuming a 50 percent vertical clogging
n/a 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
X 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
X easements must always be provided with 18 inches of freeboard above the Qoo weir height or flow
depth, which ever is greater.
A complete water surface profile analysis (HEC-2, HEC-RAS, etc.) for channel flows and FEMA Zone
n/a  Aflood zones.
e Field survey data.
¢ Input and output information.
» Plotted cross-sections based on survey with proper encroachments.
» A map showing the location of the cross-sections.
» Analysis of both sub- and super-critical flow segments.
« A summary table and a discussion of the results in the text of the report.
X Provide a 50 percent clogging factor in the capacity calculation for drop inlets.
Hydraulic calculations for culverts and storm drains. D-Load calculations must be provided for storm
X 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
X be addressed.
REFERENCE: STANDARD FORM 2

Adopted August 12, 1999 -5~ 0:\3040_LENR\0058_SMRLN_V25E\_DRAIN\TEXT\ORIGINAL\STND-FORM2.docx




Technical Drainage Study Summerlin Village 25 Parcel E

Lennar
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Technical Drainage Study Summerlin Village 25 Parcel E

Lennar

INTRODUCTION

Lennar is proposing to develop a 17.12 acre site as a single family residential project
located on the east side of Fox Hill Drive and on the south side of Redpoint Drive in Village
25 of Summerlin. The overall Project will consist of 51 single family residences with onsite
open space, landscaping, and perimeter block walls. The purpose of this report is to
accompany the civil improvement plans for the Project, to provide detailed hydrological
and hydraulic analyses for the site, and to determine adequate protection for the Project
from offsite and onsite flows. The following tasks were performed in the preparation of

this report:

* Identify previous drainage studies for the project site and surrounding areas.

¢ Identify the FEMA floodplain designation for the project site.

. Estimate runoff generated for the peak onsite 10-year and 100-year return
period storms for existing, proposed, and ultimate conditions (offsite flows
are referenced).

. Recommend drainage facilities to protect the project from storm runoff.

LOCATION AND DESCRIPTION

The Project is located in Section 27, Township 20 South, Range 59 East, M.D.M., in Las
Vegas, Nevada. The site is located on the east side of Fox Hill Drive and on the south
side of Repoint Drive. Fox Hill Drive and Redpoint Drive are under construction and will
be completed by Summerlin prior to or concurrently with the construction of this Project.
The site is bordered on the south by the existing LVVWD 3435 Zone Reservoir and on the
east by Village 21 Parcel F a residential development which is currently under construction

and assumed to be completed for this drainage study.

RCI Engineering 1
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Technical Drainage Study Summerlin Village 25 Parcel E

Lennar

The site is presently undeveloped with sparse vegetation. The proposed development will
consist of residential housing with Type A drainage. The project will include lots with an
average lot size of 11,300 square feet. The Project will have a gated entrance from
Redpoint Drive. Interior streets will be private with private surface maintenance. The
entrance road will be a 65-foot private roadway with a continuous cross slope from west
to east, “L" Type curb and gutter, Median Island, a 5-foot detached sidewalk and
landscaping on both sides. The majority of the interior residential streets will consist of a
41-foot wide private roadway with a normal crown section, Roll type curb and gutter and
a 5-foot wide sidewalk on one side. There is a short stub street at the west end of Wildrose
Arch Street that will be 31-feet wide with Roll Curb and gutter.

L. FEDERAL EMERGENCY MANAGEMENT AGENCY (FEMA) FLOOD HAZARD

ANALYSIS

Figures 3 was reproduced from the Federal Emergency Management Agency (FEMA)
Flood Insurance Rate Map (FIRM) containing Community Panel Numbers 32003C2150E,
dated September 27, 2002. Review of the FIRM panels shows that the Project is currently
located within a Zone X. Zone X areas are defined as areas outside of the 100-year
floodplains; areas of 100 year flood with average depths of less than 1 foot or with drainage
areas less than 1 square mile; and areas protected by levees from 100 year flood.
Therefore, the project is not located within a FEMA-designated Special Flood Hazard Area
(SFHA).

V. CLARK COUNTY REGIONAL FLOOD CONTROL

DISTRICT FACILITIES

Figure 4 is reproduced from Figure F-22 of the 2018 Clark County Regional Flood Control
District (CCRFCD) Master Plan Update (Reference 1, hereinafter referred to as the 2018
MPU). This figure depicts the project site in relation to existing and proposed CCRFCD
facilities. As shown on the figure, the site is not adjacent to any CCRFCD Facilities. The
nearest facility is APDF 0000 in Desert Foot which is approximately 650 feet east of the
project. Therefore, the Project is not located near or adjacent to a CCRFCD facility and

concurrence will not be required for this drainage study.

RCI Engineering 4
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REGIONAL FLOOD

2018
LAS VEGAS VALLEY
FLOOD CONTROL
MASTER PLAN UPDATE

FIGURE F-22

FLOOD CONTROL FACILITIES
LEGEND
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Technical Drainage Study Summerlin Village 25 Parcel E

Lennar

V. HYDROLOGY

The methodology presented in this study is in compliance with the CCRFCD Hydrologic

Criteria and Drainage Design Manual (Reference 2, hereinafter referred to as the Manual).

Model Description - The watersheds were modeled using the SCS Unit Hydrograph
method within the U.S. Army Corps of Engineers HEC-1 Flood Hydrograph Package
(Reference 3).

Precipitation - The project site lies outside of the McCarran Rainfall Area as delineated
in the Design Manual on Figures 503 and 506. The 10-year and 100-year point
precipitation values for the project will be 1.86 inches and 3.43 inches during a 6-hour
storm event, respectively. This equates to a 0.54 ratio between the 10-year and 100-year

storm events. (See Appendix A)

Since the drainage area for the project will be less than 8 square miles, an SDN 3 design
storm distribution per Table 503 of the Manual was selected for use in the HEC-1 computer

model.

Curve Numbers (CN) —The soils information for this Project was referenced from the
NRCS Website. The site is comprised of soil type 156 Vace-Wechech association. The
Natural Resource Conservation Service has identified the major hydrologic rating for that
soil as “D” with small percentages of Soils Types “A” and “B". Pertinent soils information
from the NRCS Website has been included in Appendix A.

For the given soils, CN values were determined from the appropriate columns of Table
602 of the Manual. Existing conditions storm flows have been referenced and will be
discussed in detail in the existing conditions section of this report. For the ultimate
conditions, the developed site was modeled with a CN value of 85.5 for Lots with an

average area of 10,000 square feet. CN calculations have been included in Appendix A.

Drainage Areas and Flow Patterns - The subbasins and flow patterns used in the
hydrologic modeling for ultimate conditions used electronic files of the grading plans for

the Project and for the surrounding improvements constructed by Summerlin.

RCI Engineering 7
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Lennar

Lag Time - The lag time (TLAG) is described as the time between the center of mass of
rainfall and the time of peak discharge from a basin. Lag time can be related to time of
concentration (Tc) by the following relationship: TLAG = 0.6(Tc). The time of
concentration (Tc) is defined as the time required for runoff to flow from the most remote
part of the basin area to the outlet of the basin or a design point under consideration. The
procedure for calculating Tc is outlined in Section 602 of the Manual. Lag time calculations

for the drainage subbasin has been included in Appendix A on Standard Form 4.

EXISTING CONDITIONS

Existing conditions for the site and surrounding area have been referenced from the Flood
Control Master Plan Update Summerlin West Planning Area, by VTN (Reference 4,
hereinafter referred to as the Summerlin West Study). The Summerlin West Study had
final approval by the City of Las Vegas on July 30, 2018 with CCRFCD concurrence on
June 28, 2018. A copy of Figure A.6.3 from the Summerlin West Study showing the
Parcel E site has been included in Appendix C. Parcel E was modelled as a part of
Subbasin 3-12 in the existing condition as shown on Figure A.6.3 in Appendix C. Since
the overall existing conditions for Village 25 has been approved with the Summerlin West
Study and is being referenced for this study, no existing condition hydrologic analysis has

been provided.

ULTIMATE CONDITIONS

Figure 5 depicts the ultimate condition flow patterns and the storm drain plan for the
Project. The ultimate condition HEC-1 model has been included in Appendix A. Table 1
summarizes the ultimate condition 100-year and 10-year flow rate for the project site.
Figure 5 shows the prorated basins and storm drain and the prorated storm flows and all
hydraulic calculations will be addressed in the Prorated Storm Flows and Hydraulics
section of this report. The site has been graded to drain north to Redpoint Drive which
matches the Master Conceptual Drainage Study for Summerlin West Village 25 by VTN
(Reference 5, hereinafter referred to as the V25 Study). The V25 Study was approved on
June 18, 2019 with CCRFCD concurrence on June 86, 2019.

RCI Engineering 8
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Lennar

The improvements for Fox Hill Drive on the west were designed as a part of the Technical
Drainage Study for Fox Hill Drive Improvements, by GCW (Reference 6, hereinafter
referred to as the Fox Hill Study). The Fox Hill Study was approved by the CLV on May
23, 2019. As shown in that drainage study and plans included in Appendix C, the site is
protected from offsite storm flows by the street improvements and interim channel on the
west. The hydraulics for that street section will be addressed in the Prorated Storm Flows

and Hydraulics section of this report.

TABLE 1
ULTIMATE CONDITIONS

£.SUBBASIN'OR GP*

7 ON1
*See Figure 5

The improvements for Redpoint Drive on the north were designed as a part of the
Technical Drainage Study for Summerlin Village 21 Redpoint Drive Improvements (Fox
Hill Drive to Desert Foothills Drive), by GCW (Reference 7, hereinafter referred to as the
Redpoint Study). The Redpoint Study was approved by the CLV on March 12, 2019. As
shown in that drainage study and plans included in Appendix C, the site is protected from
offsite storm flows by the street improvements on the north. The hydraulics for that street
section will be addressed in the Prorated Storm Flows and Hydraulics section of this

report.

The Project site is bordered on the south by the LVVWD 3435 Zone Reservoir and on the
east by Village 21 Parcel F. Please see Details 10 for the cross section for the property
line adjacent to Parcel F. As shown Parcel F is being constructed with a double retaining
wall adjacent to the site. This Project is matching into that existing retaining wall. Please
see Details 12-15 on Sheet D-1 for the cross section next to the LVVWD site on the south.
The land along the south slopes steeply from west to east at around 8 percent and the
LVVWD site has been graded with minimum slopes. The proposed Parcel E site is in
most cases below the LVVWD Project and a solid grouted block wall will be constructed
to 3 courses above highest adjacent grade except where pad grades are higher that the

adjacent elevation.

RCI Engineering 9
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EXISTING STORM DRAIN

PRORATED DRAINAGE BASIN

PRORATED COMBINATION POINT

PRORATED BASIN BOUNDARY

ULTIMATE CONDITIONS
HEC-1 MODEL SUMMARY

SUBBASIN OR CP | BASIN AREA (AC) 100 YR (cfs) 10 YR (cfs)
ON1 1742 44 16
PRORATED STORM FLOW CALCULATIONS
PR1=2.6 CFS/ACRE*4.5 AC=12 CFS
PR2=2.6 CFS/ACRE*2.3 AC=6 CFS
PR3=2.B CFS/ACRE*2.4 AC= 6 CFS
PR4=2.6 CFS/ACRE*4.1 AC=10 CFS
PR5=2.6 CFS/ACRE*3.8 AC=10 CFS
CPR1= 18 CFS, PR1+ PR2
CPR2= 24 CFS, PR1+4+ PR2 + PR3
100-YEAR
HYDRAULIC SECTIONS
D100 Vmo
Location Slope (%) | Qqq (cfs) (ft) (ft/sec) D*V100
Section A 2.48 12 0.32 417 1:3
Section B 4.00 18 0.34 547 1.9
Section C 3.50 10 0.29 4.70 1.4
Section D 1.00 24 0.46 3.24 1.5
Section E 0.65 44 0.58 3.56 2.1

SUMMERLIN VILLAGE 25 PARCEL E

LENNAR

FIGURE 6
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PRORATED STORM FLOWS AND HYDRAULICS

Prorated storm flows from this study were calculated to model the ultimate conditions
onsite discharges to design points. Please see the prorated basins on Figure 5 Ultimate
Conditions Drainage and Storm Drain Map. Calculations are based on the overall 100-
year storm flow from Subbasins ON1 and then divided by the acreage to determine how
much runoff per acre will be produced. The acreage of each Prorated Basin is then
multiplied by the cfs/acre which equals the cfs per Prorated Basin. Subbasins ON1 will
generate an ultimate condition 100-year storm flow of approximately 2.6 cfs per acre (44
cfs/17.12 acres).  The 100-year storm flows and calculations for the Prorated Basins

have been shown on Figure 5.

The site is steep and drains from west to east with slopes ranging from 8 percent to 9
percent. The north south streets have been graded at slopes ranging from 0.65 to 1
percent. The site has been graded to drain to the northeast corner of the Project and
prorated flows were calculated to ensure that the 100-year storm flows were not draining
over top of curb with erosive velocities. Please see the 100-year Hydraulics Section Table
on Figure 5 and the Flowmaster normal depth calculations in Appendix B. As shown the
100-year storm flows at Section B will drain with erosive velocities, but those flows are
draining below top of curb. The Flowmaster calculations in Appendix B have the total

flows at those cross sections written on them for your review.

All drop inlets have been designed with a 50 percent clogging factor per City of Las Vegas
criteria. A Standard Form 6 Spreadsheet and a drop inlet calculation for the proposed
onsite storm drain have been included in Appendix B. The onsite storm drain conveys the
100-year storm flow of 44 cfs into an existing 48-inch RCP storm drain from Redpoint
Drive. The starting HGL for the main line Standard Form 6 spreadsheet to Mojave Arch
Street was referenced from Sheet PP3 from the Redpoint Drive Improvements. The
Standard Form 6 spreadsheet for the storm drain has been included in Appendix B and
Sheet PP3 has been included in Appendix C with the reference material for Redpoint
Drive. Please note that the Project site was modelled at a conceptual level with a density
of less than 6,000 sq. ft. lots and those preliminary calculations showed that the site will
produce 68 cfs during a 100-year storm event. Lennar has decided to develop this parcel

with a minimum of 10,000 sq. ft. lots and the site will produce 44 cfs during a 100-year

RCI Engineering 11
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storm event. Therefore, the 100-year storm flows produced by the site will not have a .
negative impact to downstream facilities since those facilities were designed for the higher

flows.

The easement at the north end of Mojave Arch Street will serve as the emergency overflow
path for the Project under the unlikely event that all of the drop inlets on the project become
100-percent clogged. A weir calculation for that easement has been conducted and is
included in Appendix B. As shown in that calculation the finished floor elevation for Lot 26
adjacent to the easement is a minimum of 0.5 feet above the 100-year storm emergency

overflow water surface elevation.

Per City of Las Vegas criteria in the Design Manual, the onsite finish floor elevations shall
be set at a vertical distance of 6-inches above highest top of curb elevation or twice the
depth of flow in the gutter flow line. Based on the street capacity calculations, the
maximum depth of surface flow in the interior streets for the 100-year storm event will be
0.58 ft. To meet 2* depth of flow criteria the finish floor elevations should be set to a
minimum of 1.16-feet above highest adjacent flow line elevation. Therefore, the site
criteria will be to set all finish floor elevations a minimum of 6-inches above the highest
top of curb. One exception is that Lot 51 does not meet that criteria at the high side of the
lot, but does meet that criteria at the high side of structure. That is because the lot extends
up the street about 90 feet past the house at a slope of 8.88 percent. All other lots finish

floor elevations on the Project site exceed this criteria.

Based on the calculated street flow characteristics, the Design Manual criteria for depth
(D) and velocity times depth (V*D) to be less than 8 during the 100-year storm event will
be met. Since in all cases the DxV was less than 6 during the 100-year storm event,

10-year cross section calculations were not warranted.

Perimeter streets hydraulics were reviewed to make sure that the site is protected from
storm flows in the adjacent offsite streets. Storm flows in Repoint Drive will drain at a
maximum depth of 0.41 feet (below top of curb). The finish floor elevations for lots along
Redpoint Drive range from being 3 feet below the Redpoint Drive TC elevation on the west
to 1 foot above TC elevation on the east. A solid grouted block wall will be constructed 3

courses above highest adjacent grade in cases where the finish floor elevation does not

RCI Engineering 12
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meet twice the depth of flow. Please see page 4 and the Flowmaster calculation from the
Redpoint Study in Appendix C. The entrance to the site has been humped to provide 0.5

feet of freeboard above the worst case 100-year storm flows in Redpoint Drive.

Storm flows in Fox Hill Drive will drain at a maximum depth of 0.57 feet along the east side
of the street (above top of curb). The finish floor elevations for lots along Fox Hill Drive
range from 7 to 10 feet below Fox Hill Drive TC elevations. Solid grouted block walls will
be constructed 3 courses above highest adjacent grade where block retaining walls are
proposed. There is also a Rockery wall along Lots 3 through 10. The village wall along
that Rockery wall will be constructed with 3 courses of solid grouted block above highest
adjacent grade. Please see Page 3 and the Flowmaster calculation from the Fox Hill Study
in Appendix C for the offsite storm flow depths. Therefore, the site is protected against

any offsite flows in the adjacent street from draining onto the site.

Cross Sections B and D were cut at the downstream end of Wildrose Arch Street and
Sandstone Arch Street for velocity calculations and to determine the energy grade line to
set finish floor elevations on the east side of the intersections. As shown the Specific
Energy in those cross sections is 0.80 feet and 0.63 feet. Finish Floor elevations have
been set a minimum of 2 feet above the high side TC and are above the specific energy

elevations for those lots.
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IX. CONCLUSIONS AND RECOMMENDATIONS

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

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

3. The proposed development does not alter existing peak flows or the character of

flows downstream of the development.

4. Storm drain facilities proposed within the project and shown on the grading plans

will be constructed with the development.

5. Homes to be constructed within this project will have adequate freeboard to be
protected from flows conveyed in the adjacent streets and flows draining across
the adjacent LVVWD 3435 Zone Reservoir on the south and Village 21 Parcel F

on the east.

RCI Engineering 14
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owned and/or maintained infrastructure improvements, along with assignment of
maintenance responsibility for each to the common interest community or the
respective individual property owners, and is to provide a brief description of the
required level of maintenance for privately maintained components. The DPMR must
be reviewed and approved by the City of Las Vegas Department of Field Operations
prior to recordation, and must include a statement that all properties within the
community are subject to assessment for all associated costs should private
maintenance obligations not be met, and the City of Las Vegas be required to provide
for said maintenance. Also, the CC&R are to include a statement of obligation of
compliance with the DPMR. Following recordation, the Developer is to submit copies
of the recorded DPMR and CC&R documents to the City of Las Vegas Department
of Field Operations.

All development is subject to the conditions of City Departments and State
Subdivision Statutes.

Public Works

6.

Private streets must be granted and labeled on the Final Map for this site as Public
Utility Easements (P.U.E.), Public Sewer Easements, and Public Draihage
Easements with private surface maintenance by the Homeowner's Association.

If such does not already exist, grant a Public Sewer and Public Drainage Easement
by separate document over Common Element Lot 4 of Book 159, Page 50 of Plats
to coincide with the Public Sewer and Public Drainage Easement granted over
Common Element F on the Final Map for this site. Additionally, vacate any unused
portion of the Public Sewer and Drainage Easement located in Common Element “F*
prior to recordation of the Final Map for this site.

The proposed sewer point of connection shall be abandoned and a new point of
connection shall be located on Redpoint Drive between the storm drain and the water
line. Alternatively, meet with Sanitary Sewer and Flood Control Sections of the
Department of Public Works to discuss the proposed layout.

Prior to the recordation of a Final Map for this site, submit a pedestrian circulation
plan to identify nearby pedestrian attragtors and recommend measures to
accommodate pedestrians, such as but not limited to pedestrian access, crosswalk,
pedestrian activated flashers and temporary sidewalks.
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10.

11

12.

A Drainage Plan and Technical Drainage Study must be submitted to and approved
by the Department of Public Works prior to the issuance of any building, grading
permits or the recordation of a Final Map, whichever may occur first. Provide and
improve all drainageways recommended in the approved drainage plan/study. The
developer of this site shall be responsible to construct such neighborhood or local
drainage facility improvements as are recommended by the City of Las Vegas
Neighborhood Drainage Studies and approved Drainage Plan/Study concurrent with
development of this site.

The approval of all Public Works related improvements shown on this Tentative Map
is in concept only. Specific design and construction details relating to size, type
and/or alignment of improvements, including but not limited to street, sewer and
drainage improvements, shall be resolved prior to approval of the construction plans
by the City. No deviations from adopted City Standards shall be allowed unless
specific written approval for such is received from the City Engineer prior to the
recordation of a Final Map or the approval of subdivision related construction plans,
whichever may occur first. Approval of this Tentative Map does not constitute
approval of any deviations. If such approval cannot be obtained, a revised Tentative
Map must be submitted showing elimination of such deviations. Roadway locations
and parcel entries are schematic and final studies and engineering improvements
designs. Geometric design of Parcel entry points must be approved through the
development review of each parcel.

Site development to comply with all applicable conditions of approval for Tentative
Map TMP-76354 and all other applicable site-related actions.

This action by the Planning Commission on June 9, 2020 is final unless a written appeal is
filed with the City Clerk within seven days of the date of the Planning Commission’s decision
as allowed by code or there is areview action filed by the City Council within
the same time period. For additional information on appeals or review requests submitted

please

access  https://www.lasvegasnevada.gov/Business/Permits-Licenses/Building-

Permits/Permit-Application-Status, or contact the Department of Planning and Development

at 702.229.6301 after June 16, 2020. No building permits or business licenses related to
these items shall be issued prior to the expiration of the required seven day waiting period,
or until any filed appeal is resolved pursuant to LVMC Title 19,18,

Sincerely,

Eric McCammond

Sr. Management Analyst
Case Planning Division
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Ms. Jeanette Jeffrey

Greystone Nevada, LLC

9275 West Russell Road, Ste. 400
Las Vegas, Nevada 89148

Ms. Amber Dolce

RCI Engineering

500 S. Rancho Drive, Ste. 17
Las Vegas, Nevada 89106
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I-fY[SIROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

RAINFALL DEPTH-DURATION-FREQUENCY
10-YEAR, 6-HOUR
(DEPTHS IN TENTHS OF INCHES)

g 12 12 12 13 . 15 15 15- 16 17

o

i IS ek 5 I
= \ - 18

: ]

o JYG 4’ RANGE 7 !

3 I

3 56 57 58 59 60 1 62 63 64 /d/k
. 4 -

B J\-- /,/f\‘i_'—7 ny e Parallel
AN TN ko -
7/ wim) mui el (@
WCINAPEN CJ[) \
ANUARNE TN\ 1,37
NN U T AT | =
M~ ,é€Zé?') &L A\ (I i §
;{ =t AV
\ 7/% NG 20 /fis =
VimieZ = \VE %f:f
o) MR B&r; \
VAL | (5//// ? 24
[ N7 - ;
15%124= 1,86 v N 77N K
: 20 15 '\\[ \ \Q_J ?27
Rario = 5z 2051 I\ e +
19 | Sedrenlight ﬁN o5 IJ
™ I
Nl
cCarran Airport rainfa l\\LougHin ¥
/////1 “:r:a. SeeA F?g;t‘e 51;.“

o
n

\/J’

w

w

3

g

Q

~
e

. WRC

- FIGURE 503
ENGINEERING

L

NOAA ATLAS 2, VOLUME VII NEVADA, 1973

IREFERENCE:




[ HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL - l

PRECIPITATION ADJUSTMENT RATIOS
|
vRecurrence Ratio to
Interval NOAA Atlas 2
2-year 1.00
5-year - " 1.16
%10-year ' 1.24%
25-year 1.33
50-year 1.39
#100-year . 1.43%
NOTE: 1. Multiply the values obtained from the NOAA Atlas 2 by the above
ratios to obtain the adjusted precipitation values.
2. NOAA Atlas 2 values for use with TR-55 shall not be adjusted
by the above ratios.
Tables 505 and 506 require no adjustments.
Revision Date

TR

REFERENCE:
USACE, Los Angeles District, 1988 TABLE 501




¢ J0 | abed Aaning J10S anesadoo) |euoneN 90IAI9S UOBAIBSUOD

0z20Z/8L/6 ABAINS [10S 9N $92IN0S3aYy [einjeN  vaSN
PSOM NTT SUOZ WLN :SOB96pT HBSOM SSJRUIPIOD JRLL0D)  JOjesdy G :uomafoud depy
008l 00zl 009 oce 0
1984
2 ooe o0e oo <] 0 N B
& SIS =
m 799us (,5°8 X ,TT) 2dedspue]  uo pajuud 41 009'9: T :3(edS dey G
= =
Qovere 0052 7°] 00289 ooLere 00082 0089 00349 0049 002449 0S40 Qo9 ooey9 (e8] QoL 00043
N.6S 0T o9E — 3 —r, y — e e = - 5 m N.6S 0T o9E

0095007

00000F  008500F 008900V

00Le00y

002900

m

N.6T.TT o9€ N.6Z.TT o9€

(3 1991ed)
Aunod yJelD 40 Ued ‘epensN ‘ealy Asjlep sebap se1—dep [10S

M .85 0T oSTT
M .95 T oSTT



¢ Jo ¢ abed Kanng |10S aAleIado0) [BUOKEN 301AI3S UOIBAIISUOD s

020Z/8L/6 AanIng 1108 g3 $924n0S3y [ednjeN  vasn
%0001 9261 }S3433U] JO B3y JO} S|ejoL
| %8s [ uoljeloosse pjobuoil-going e/
V %E'EL f254% UOHBIO0SSE YI3LOSAN-9BA 9SL
sadojs juadsad ¢ 0} 0
%6'0C oy ‘weo| Apues auy A|lerelb ared 51
10V 30 Juadiad |0V Ul saioy aweN yun depy JoqwAsg yiun depy

puaba yun dejp

3 |eoled Auno? sieD Jo Yed ‘epeasN ‘ealy AajjeA sebap seT—del |10



Engineering Properties—-Las Vegas Valley Area, Nevada, Part of Clark County Parcel E
Engineering Properties-Las Vegas Valley Area, Nevada, Part of Clark County
Map unit symbol and | Pct. of |Hydrolo| Depth USDA texture Classification Pct Fragments | Percentage passing sieve number— | Liquid |Plasticit
soil name map gic limit |y index
unit group Unified | AASHTO >10 3-10 4 10 40 200
inches | inches
In L-R-H | L-R-H L-R-H | L-R-H | L-R-H | L-R-H | L-R-H L-R-H
166—Vace-Wechech
association
Vace 45|D 0-2 Gravelly fine sandy |GC, SC, |A-2 0-0-1 |0-0-5 |60-70- |50-60- |35-45- |15-20- |18-24 4-8-12
loam SC-SM 85 75 55 35 -30
2-8 Gravelly loam, fine |CL, CL- A-6,A-4 |0-0-0 |0-0-5 |65-95-1 |55-90-1 |50-75- |40-55- [18-24 4-8 -12
sandy loam, ML, SC 00 00 85 65 -30
gravelly fine
sandy loam, loam
8-60 Cemented material |[— —_ — — — — — — — —
Wechech 25|D 0-2 Very gravelly sandy |GC, GC- |A-1,A-2 |0-0-0 |5-8-15 |35-50- |30-45- [20-25- |[10-15- |18-22 4-6 -12
loam GM 55 50 35 20 -30
2-7 Very gravelly sandy [GC-GM A-1,A-2 [0-0-0 |0-0-5 |[35-50- |30-45- [20-30- |12-20- |18-22 4-6-12
loam, very 55 50 35 25 -30
gravelly fine
sandy loam
7-13 Very gravelly sandy |GC-GM, |A-2, A-1 0-0-0 |0-8-10 |35-40- [30-35- |[15-30- |8-15-25|18-22 4-6 12
loam, very GC 50 45 40 -30
gravelly fine
sandy loam
13-60 Cemented material [— — — — — — — — — —
Wechech, steep 15D 0-2 Very gravelly sandy |GC, GC- |A-1,A-2 |[0-0-0 |5-8-15 |35-50- |30-45- |20-25- |10-15- |18-22 4-6 -12
loam GM 55 50 35 20 -30
2-7 Very gravelly fine GC-GM A-1,A-2 |0-0-0 |0-0-5 |35-50- |30-45- |20-30- |12-20- |[18-22 4-6 -12
sandy loam, very 55 50 35 25 -30
gravelly sandy
loam
7-13 Very gravelly sandy |GC-GM, |A-2, A-1 0-0-0 |0-8-10 |35-40- |30-35- |15-30- |8-15-25]18-22 4-6 -12
loam, very GC 50 45 40 -30
gravelly fine
sandy loam
USDA  Natural Resources Web Soil Survey 9/18/2020
==l Conservation Service National Cooperative Soil Survey Page 5 of 11



Engineering Properties---Las Vegas Valley Area, Nevada, Part of Clark County

Parcel E

Engineering Properties-Las Vegas Valley Area, Nevada, Part of Clark County

Map unit symbol and | Pct. of |Hydrolo| Depth USDA texture Classification Pct Fragments | Percentage passing sieve number— | Liquid |Plasticit
soil name map gic limit |y index
unit group Unified [ AASHTO | >10 3-10 4 10 40 200
inches | inches
In L-RH | L-RH | L-RH | L-R-H | L-RH | L-RH | L-R-H | L-R-H
13-60 Cemented material | — — — — — — — — —_ —
Weiser 8B 0-6 Gravelly very fine GM, SM |A4 0-0-0 |0-0-0 [60-70- |55-65- |[50-60- |35-43- |15-20 NP-3 -5
sandy loam 80 75 70 50 -25
6-10 Extremely gravelly |GP-GM A-1 0-3-5 |0-5-10 |15-23- [10-18- |5-13-20 [5-8-10 |15-20 |[NP-3-5
loam 30 25 -25
10-42 Extremely gravelly |GP, GP- |A-1 0-3-5 |0-5-10 [15-23- (10-18- |5-13-20|0-5-10 [15-20 NP-3 -5
sandy loam GM 30 25 -25
42-60 Extremely gravelly |GP,GP- |A-1,A-2 [(0-3-5 |[0-5-10 |15-23- |[10-18- |5-13-20 |0-5-10 |15-20 NP-5
sandy loam GC, 30 25 -25 -10
GP-GM
Irongold 4|D 0-1 Very gravelly sandy |GM A-1 0-3-5 |0-5-10 |40-50- |35-45- |[15-18- |10-13- |15-20 |NP-3-5
loam 55 50 20 15 -25
1-7 Loam, gravelly loam |SM, ML, |A-4 0-0-5 |0-0-5 |70-83- |60-75- |50-65- |45-58- |[15-20 NP-3 -5
GM, 95 90 80 70 -25
CL-ML
7-11 Gravelly sandy GM, SM |A-1,A-2, [0-3-5 |0-5-10 [35-48- |30-43- |[20-35- |15-28- |15-20 NP-3 -5
loam, very A-4 65 60 50 40 -25
gravelly loam,
very gravelly
sandy loam,
gravelly loam
11-34 Cemented material |[— — — — — — — — —_ —
UsDA  Natural Resources Web Soil Survey 9/18/2020

==l Conservation Service

National Cooperative Soil Survey

Page 6 of 11



Engineering Properties—-Las Vegas Valley Area, Nevada, Part of Clark County

Parcel E

Engineering Properties-Las Vegas Valley Area, Nevada, Part of Clark County
Map unit symbol and | Pct. of |Hydrolo| Depth USDA texture Classification Pct Fragments | Percentage passing sieve number— | Liquid |Plasticit
soil name map gic limit |y index
unit group Unified | AASHTO >10 3-10 4 10 40 200
inches | inches
In L-RH | L-RH | L-R-H | L-R-H | L-R-H | L-R-H | L-R-H | L-R-H
34-60 Extremely gravelly |GP, GP- |A-1 0-0-5 |0-0-5 [30-38- [10-18- |5-8-10 |0-5-10 |0-17 -21 |[NP-2-4
loamy coarse GM 45 25
sand
Commski 2|B 0-3 Extremely gravelly |GW-GM, |A-1 0-8-10 |0-8-10 [20-30- |10-20- |10-18- |7-13-17|15-20 NP-3 -5
loam GM 35 25 25 -25
3-60 Extremely gravelly |GW-GM [A-1 0-2-5 |0-3-10 |20-30- |10-20- |7-13-18 |4-8-10 |25-28 NP-3 -5
coarse sandy 35 25 -30
loam, extremely
gravelly fine
sandy loam,
extremely gravelly
sandy loam
Threelakes 1|A 0-4 Extremely gravelly |GP-GM, |A-1 0-2-5 |10-15- [30-40- |15-25- |5-10-15|0-5-10 |10-12 NP-2 -5
loamy sand GP 23 50 30 -15
4-31 Extremely gravelly |GP, GP- |[A-1,A2 |0-0-5 |[0-7-10 |20-28- |10-18- |5-13-20|0-5-10 |16-22 2-6-10
fine sandy loam, GM, 35 25 =27
extremely gravelly | GP-GC
sandy loam
31-60 Stratified extremely |GP, GW- |A-1,A-2 |0-0-5 |0-5-8 |20-30- |[10-18- |5-13-20 |0-5-10 |17-22 3-6-10
gravelly fine GC 40 25 -27
sandy loam to
extremely gravelly
loamy coarse
sand
USDA  Natural Resources Web Soil Survey 9/18/2020
==l Conservation Service National Cooperative Soil Survey Page 7 of 11



RUNOFF CURVE NUMBERS - RESEDENTHAL DISTRICTS

Average Lot Size Percent |Curve Number for Hydrologic Soil Groups

or Usage' Impervious? A B c D

- |Apariments/Condos 72 81| .8 | 9t | 93
Townhouses/6,000 sq ft lots or less 69 80 87 0 92
7,000 5q t lots ' 63 76 84 89 91
8,000 sq ft lots 58 73 82 | .8 | 9
10, 000 sq ft lots - 1. 38 61 75 83 87
14,000 sq ft lots 30 57 72 81 86
20,000 sq it lots ' 25 54 70 - 80 -
40,000 sq ft lots 20 51 68 79 . 84
80,000 sq ft lots 12 | 48 65 77 82

1 Lotsize should represent the size of the average lot and not the gross acreage dlwded by the number of lots.

2 Actual percent impervious value should be compared to selected land use type.
3 In cases where average residential lots are smaller than 6,000 sq ft, commercial/business/industrial land use

should be used. -

UsSE

Rov/sion

REFERENCE: | ’ TABLE 602A
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FLOOD HYDROGRAPH PACKAGE
JUN 1998
VERSION 4.1

(HEC-1)

RUN DATE

*
*
*
*
*
225EP20 TIME 05:42:58 %
*
*

RE AR AN R R RN Rk kAR AR Ik Tk hhkhhk

X X XAXXXXX XXXXX
X X X X X
X X X X
XAXXXXX  XXXX X
X X X X
X X X X X
X X XXXXXXX XXXXX

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

*

*

* kR % kA W

FAER KK II IR ARk hhhhR ok khkkdkkr kR kddkkd

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

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 2B SEP 81, THIS IS THE FORTRAN77 VERSION

NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE ,

SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

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

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT
LINE b1 > TR D . TP S R
*DIAGRAM
1 In SUMMERLIN VILLAGE 25 PARCEL E
2 hia} ULTIMATE CONDITIONS MODEL
3 Ip DESIGN STORM = 100-YEAR 6-HOUR STORM
4 b1} STORM DISTRIBUTION = SDN3
5 D
6 D AREA (SQUARE MILES)  DARF
7 b 10-YR STORM FLOW 0,54
8 i)
9 IT 5 0 0 300
10 0 5 o 0
11 N 5 0 o
12 IR PREC 1.00 0.54
*
13 ' KK ON1
14 M ULTIMATE CONDITIONS SUBBASIN
15 BA .0268
16 PB 3.43
17 PC  0.000 ©0.020 0.057 0.070 ©0.087 0,108
18 PC  0.130 0.130 0.130 0.133 0.140 0.142
19 PC  0.190 0.197 ©0.199 0.200 ©0.201 0.204
20 PC 0.251 0.256 0.270 0.278 0.281 0.283
21 PC 0.499 0.590 0.710 0.744 0.781 0,812
22 PC 0.860 0.868 0.876 0.888 0.910 0.926
23 PC 0.982 0.985 0.987 0.989 0.990 0,993
24 PC 0.998 0.999 1.000
25 X} 0 85.5
26 uD 0.156
*
*
27 ZZ
1
SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LINE (V) ROUTING (--->) DIVERSION OR PUMP FLOW
No. (.} CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
13 ON1

(*%¥) RUNOFF ALSO COMPUTED AT THIS LOCATION
PR R R R e L]

* *
*  FLOOD HYDROGRAPR PACKAGE (HEC-1)  *
* JUN 1998 *
* VERSION 4.1 *
* *
* RUN DATE 228EP20 TIME 05:42:58
* *
kb dh ko dhhk ko ko ke k kAR kA kkkkkkh ko h k&

SUMMERLIN VILLAGE 25 PARCEL E
ULTIMATE CONDITIONS MODEL

DESIGN STORM = 100-YEAR 6-HOUR STORM
STORM DISTRIBUTION = SDN3

AREA (SQUARE MILES)
10-YR STORM FLOW

DARF
0.54

10 1O OUTPUT CONTROL VARIABLES

0.124
0.148
0,214
0,295
0.819
0,937
0,993

0.130
0.158
0,229
0,322
0.835
0.950
0.994

PAGE 1
+vee9......10
0.130 0.130
0.172 0.181
0.241 0.249
0.352 0.409
0,851 0,856
0,970 0,976
0.995 0,998

kg kR ok k ok ok kR kR kR ko

* *
* U.8. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *
* (916) 756-1104 *
* *
* *

R e Il s



IPRNT S PRINT CONTROL
IPLOT ¢ PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0055 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .08 HOURS
TOTAL TIME BASE 24.92 HOURS
ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCRES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEXIT
Jp MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
JR MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
1.00 .54
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
OFPERATION STATION AREA PLAN RATIO 1 RATIO 2

HYDROGRAPH AT .
+ ON1 .03 1

*#%% NORMAL END OF HEC-1 #*#%

i1.00 .54
FLOW 44. 16.
TIME 3.58 3.58



APPENDIX B - HYDRAULIC CALCS

100-Year Ultimate Developed Flow Rate Hydraulic Cross Sections
Drop Inlet Calculation

Standard Form 6 Model

D-Load Calculations

Emergency Overflow Calculations



Worksheet for SECTION A 41-FOOT 100-YEAR

Project Description

. Manning
Friction Method Fola
Solve For Normal Depth
Input Data
Channel Slope 2.48 %
Discharge 12 cfs
Section Definitions
Station Elevation
(ft) (ft)
0+95.00 1.00
0+95.00 0.48
1+00.00 0.38
1+01.50 0.00
1+02.50 0.08
14+02.50 0.13
1+18.00 0.44
1+33.50 0.13
14+33.50 0.08
14+34.50 0.00
1+36.00 0.38
1+36.00 1.00
Roughness Segment Definitions
Start Station Ending Station Roughness Coefficient
(04+95.00, 1.00) (1+02.50, 0.13) 0.013
(1+02.50, 0.13) (1+18.00, 0.44) 0.016
(1+18.00, 0.44) (1+33.50, 0.13) 0.016
(1+33.50, 0.13) (1+36.00, 1.00) 0.013
Options
Current Roughness Weighted Imf roveld
Method guers
Method
Open Channel Weighting ImLp rt(zve’d
Method otters
Method
Closed Channel Weighting Horton's
Method Method
Results
Normal Depth 0.32 ft
Elevation Range 0:08 ko 1'02
Flow Area 2.88 ft2
Wetted Perimeter 24.10 ft
Hydraulic Radius 0.12 ft
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
v25e.fm8 Center [10.02.00.01]
9/22/2020 27 Siemon Company Drive Suite 200 W Page 1 of 2

Watertown, CT 06795 USA +1-203-755-1666



Worksheet for SECTION A 41-FOOT 100-YEAR
Results
Top Width 23.92 ft
Normal Depth 0.32 ft
Critical Depth 0.41 ft
Critical Slope 0.50 %
Velocity 4.17 ft/s
Velocity Head 0.27 ft
Specific Energy 0.59 ft
Froude Number 2.121
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 0.32 ft
Critical Depth 0.41 ft
Channel Slope 2.48 %
Critical Slope 0.50 %
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
v25e.fm8 Center [10.02.00.01]
9/22/2020 27 Siemon Company Drive Suite 200 W Page 2 of 2

Watertown, CT 06795 USA +1-203-755-1666



Cross Section for SECTION A 41-FOOT 100-YEAR

Project Description

Manning
Formula

Solve For Normal Depth

Friction Method

Input Data

Channel Slope 2.48 %
Normal Depth 0.32 ft
Discharge 12 cfs

1.20°
1.10°
1.00°
0.90°
0.80 |
0.70 |
0.60 |
0.50°
0.40
0.30°
0.20°
0.10°
0.00°
-0.10°
-0.20°

Elevation

1+00  1+10 1420 1+30
Station

Bentley Systems, Inc. Haestad Methods Solution FlowMaster
v25e.fm8 Center [10.02.00.01]
9/22/2020 27 Siemon Company Drive Suite 200 W Page 1 of 1

Watertown, CT 06795 USA +1-203-755-1666



Worksheet for SECTION B 41-FOOT 100-YEAR

Project Description

i Manning
Friction Method Estrmilla
Solve For Normal Depth

Input Data
Channel Slope 4.00 %
Discharge 18 cfs

Section Definitions

Station Elevation
(ft) (ft)
0+95.00 1.00
0+95.00 0.48
1+00.00 0.38
1+01.50 0.00
1+02.50 0.08
1+02.50 0.13
1+18.00 0.44
14+33.50 0.13
1+33.50 0.08
1+34.50 0.00
14+36.00 0.38
1+36.00 1.00
Roughness Segment Definitions
Start Station Ending Station Roughness Coefficient
(0+95.00, 1.00) (1+02.50, 0.13) 0.013
(1+02.50, 0.13) (1+18.00, 0.44) 0.016
(1+18.00, 0.44) (1+33.50, 0.13) 0.016
(1+33.50, 0.13) (1+36.00, 1.00) 0.013
Options
Current Roughness Weighted ImLp rove'd
Method Quaps
Method
Open Channel Weighting Imlf) roveld
Method oter.s
Method
Closed Channel Weighting Horton's
Method Method
Results
Normal Depth 0.34 ft
Elevation Range Q.00 1.02
Flow Area 3.29 ft2
Wetted Perimeter 25.88 ft
Hydraulic Radius 0.13 ft
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
v25e.fm8 Center [10.02.00.01]
9/22/2020 27 Siemon Company Drive Suite 200 W Page 1 of 2

Watertown, CT 06795 USA +1-203-755-1666



Worksheet for SECTION B 41-FOOT 100-YEAR
Results
Top Width 25.71 ft
Normal Depth 0.34 ft
Critical Depth 0.46 ft
Critical Slope 0.49 %
Velocity 5.47 ft/s
Velocity Head 0.46 ft
Specific Energy 0.80 ft LoT/®
Froude Number 2.694
Flow Type Supercritical
GVF Input Data
Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.00 ft
Profile Description
Profile Headloss 0.00 ft
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 0.34 ft
Critical Depth 0.46 ft
Channel Slope 4.00 %
Critical Slope 0.49 %
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
v25e.fm8 Center [10.02.00.01]
9/22/2020 27 Siemon Company Drive Suite 200 W Page 2 of 2

Watertown, CT 06795 USA +1-203-755-1666



Cross Section for SECTION B 41-FOOT 100-YEAR

Project Description

Manning
Formula

Solve For Normal Depth

Friction Method

Input Data

Channel Slope 4.00 %
Normal Depth 0.34 ft
Discharge 18 cfs

1.20]
1.10°
1.00°
0.90°
0.80 |
0.70 |
0.60 |
0.50°
0.40 ]
0.30]
0.20°
0.10°
0.00°
-0.10°
-0.20

Elevation

1400  1+10  1+20  1+30
Station

Bentley Systems, Inc. Haestad Methods Solution FlowMaster
v25e.fm8 Center [10.02.00.01]
9/22/2020 27 Siemon Company Drive Suite 200 W Page 1 of 1

Watertown, CT 06795 USA +1-203-755-1666



Worksheet for SECTION C 41-FOOT 100-YEAR

Project Description

- Manning
Friction Method Eormula
Solve For Normal Depth
Input Data
Channel Slope 3.50 %
Discharge 10 cfs
Section Definitions
Station Elevation
(ft) (ft)
0+95.00 1.00
0+495.00 0.48
1+00.00 0.38
1+01.50 0.00
1+02.50 0.08
1+02.50 0.13
1+18.00 0.44
1+33.50 0.13
1+33.50 0.08
14+34.50 0.00
14+36.00 0.38
1+36.00 1.00
Roughness Segment Definitions
Start Station Ending Station Roughness Coefficient
(0+95.00, 1.00) (1+02.50, 0.13) 0.013
(1+02.50, 0.13) (1+18.00, 0.44) 0.016
(1+18.00, 0.44) (1+33.50, 0.13) 0.016
(1+33.50, 0.13) (1+36.00, 1.00) 0.013
Options
Current Roughness Weighted ImLp rtc;veld
Method otters
Method
Open Channel Weighting Imlf) rtcive’d
Method otiers
Method
Closed Channel Weighting Horton's
Method Method
Results
Normal Depth 0.29 ft
Elevation Range 0.00 to 1'012
Flow Area 2.13 ft2
Wetted Perimeter 20.50 ft
Hydraulic Radius 0.10 ft
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
v25e.fm8 Center [10.02.00.01]
9/22/2020 27 Siemon Company Drive Suite 200 W Page 1 of 2

Watertown, CT 06795 USA +1-203-755-1666



Worksheet for SECTION C 41-FOOT 100-YEAR

Results

Top Width 20.33 ft

Normal Depth 0.29 ft

Critical Depth 0.38 ft

Critical Slope 0.48 %

Velocity 4.70 ft/s

Velocity Head 0.34 ft

Specific Energy 0.63 ft LOoTS 2y 4C6&
Froude Number 2.558

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 0.29 ft

Critical Depth ‘ 0.38 ft

Channel Slope 3.50 %

Critical Slope 0.48 %

Bentley Systems, Inc. Haestad Methods Solution FlowMaster

v25e.fm8 Center [10.02.00.01]
9/22/2020 27 Siemon Company Drive Suite 200 W Page 2 of 2

Watertown, CT 06795 USA +1-203-755-1666



Cross Section for SECTION C 41-FOOT 100-YEAR

Project Description

Manning
Formula

Solve For Normal Depth

Friction Method

Input Data

Channel Slope 3.50 %
Normal Depth 0.29 ft
Discharge 10 cfs

1.20°
1.10°
1.00°
0.90°
0.80°
0.70°
0.60 |
0.50
0.40 ]
0.30°
0.20°
0.10°
0.00°
-0.10°

-0.20°

Elevation

1+00  1+10 1420  1+30
Station

Bentley Systems, Inc. Haestad Methods Solution FlowMaster
v25e.fm8 Center [10.02.00.01]
9/22/2020 27 Siemon Company Drive Suite 200 W Page 1 of 1

Watertown, CT 06795 USA +1-203-755-1666



Worksheet for SECTION D 41-FOOT 100-YEAR

Project Description

o Manning
Friction Method Formula
Solve For Normal Depth

Input Data

Channel Slope
Discharge

1.00 %
24 cfs

Section Definitions

Station Elevation
(ft) (ft)
0+495.00 1.00
0+95.00 0.48
14+00.00 0.38
1+01.50 0.00
14+02.50 0.08
1+02.50 0.13
1+18.00 0.44
1+33.50 0.13
1+33.50 0.08
1+34.50 0.00
1+36.00 0.38
1+36.00 1.00
Roughness Segment Definitions
Start Station Ending Station Roughness Coefficient
(0+95.00, 1.00) (1+02.50, 0.13) 0.013
(1+02.50, 0.13) (1+18.00, 0.44) 0.016
(1+18.00, 0.44) (1+33.50, 0.13) 0.016
(1+33.50, 0.13) (1+36.00, 1.00) 0.013
Options
Current Roughness Weighted Imlf) roveld
Method otter's
Method
Open Channel Weighting ImLp roveld
Method GHSr's
Method
Closed Channel Weighting Horton's
Method Method
Results
Normal Depth 0.46 ft
Elevation Range .00 1 1'02
Flow Area 7.40 ft2
Wetted Perimeter 40.41 ft
Hydraulic Radius 0.18 ft
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
v25e.fm8 Center [10.02.00.01]
9/22/2020 27 Siemon Company Drive Suite 200 W Page 1 of 2

Watertown, CT 06795 USA +1-203-755-1666



Worksheet for SECTION D 41-FOOT 100-YEAR

Results

Top Width 40.13 ft
Normal Depth 0.46 ft
Critical Depth 0.50 ft
Critical Slope 0.53 %
Velocity 3.24 ft/s
Velocity Head 0.16 ft
Specific Energy 0.63 ft
Froude Number 1.332
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 0.46 ft

Critical Depth 0.50 ft

Channel Slope 1.00 %

Critical Slope 0.53 %

Bentley Systems, Inc. Haestad Methods Solution FlowMaster

v25e.fm8 Center [10.02.00.01]
9/22/2020 27 Siemon Company Drive Suite 200 W Page 2 of 2

Watertown, CT 06795 USA +1-203-755-1666



Cross Section for SECTION D 41-FOOT 100-YEAR

Project Description

Friction Method

Manning
Formula

Solve For Normal Depth

Input Data

Channel Slope 1.00 %
Normal Depth 0.46 ft
Discharge 24 cfs

0.80

0.50

Elevation

-0.10

1.20°
1.10
1.00 |e
.90

0.40|
0.30°
0.20°
0.10°
0.00°

-0.20°

pzoll
0.60°

1+10

1+20

Station

1+30

Bentley Systems, Inc. Haestad Methods Solution

v25e.fm8
9/22/2020

Center

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

FlowMaster
[10.02.00.01]
Page 1 of 1



Worksheet for SECTION E 41-FOOT 100-YEAR

Project Description

- Manning
Friction Method Formula
Solve For Normal Depth
Input Data
Channel Slope 0.65 %
Discharge 44 cfs
Section Definitions
Station Elevation
(ft) (ft)
0+95.00 1.00
0+95.00 0.48
1+00.00 0.38
1+01.50 0.00
1+02.50 0.08
1+02.50 0.13
1+18.00 0.44
14+33.50 0.13
1+33.50 0.08
14+34.50 0.00
1+36.00 0.38
1+36.00 1.00
Roughness Segment Definitions
Start Station Ending Station Roughness Coefficient
(0495.00, 1.00) (1+02.50, 0.13) 0.013
(1402.50, 0.13) (1+18.00, 0.44) 0.016
(1+18.00, 0.44) (1433.50, 0.13) 0.016
(1+33.50, 0.13) (1+36.00, 1.00) 0.013
Options
Current Roughness Weighted Imf rove'd
Method otter's
Method
Open Channel Weighting Improveld
Method Lotter's
Method
Closed Channel Weighting Horton's
Method Method
Results
Normal Depth 0.58 ft
Elevation Range 0.00 to 1'0]2
Flow Area 12.36 ft2
Wetted Perimeter 41.50 ft
Hydraulic Radius 0.30 ft
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
v25e.fm8 Center [10.02.00.01]
9/22/2020 27 Siemon Company Drive Suite 200 W Page 1 of 2

Watertown, CT 06795 USA +1-203-755-1666



Worksheet for SECTION E 41-FOOT 100-YEAR
Results
Top Width 41.00 ft
Normal Depth 0.58 ft
Critical Depth 0.61 ft
Critical Slope 0.48 %
Velocity 3.56 ft/s
Velocity Head 0.20 ft
Specific Energy 0.78 ft
Froude Number 1.143
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 0.58 ft
Critical Depth 0.61 ft
Channel Slope 0.65 %
Critical Slope 0.48 %
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
v25e.fm8 Center [10.02.00.01]
9/22/2020 27 Siemon Company Drive Suite 200 W Page 2 of 2

Watertown, CT 06795 USA +1-203-755-1666



Cross Section for SECTION E 41-FOOT 100-YEAR

Project Description

Friction Method

Solve For

Manning
Formula

Normal Depth

Input Data

Channel Slope
Normal Depth
Discharge

0.65 %
0.58 ft
44 cfs

v25e.fm8
9/22/2020

Elevation

1.20
1.10
1.00
0.90
0.80

0.70 |

0.60
0.50
0.40

030 |

0.20

010

0.00

0.0
-0.20°

1400 1410  1+20
Station

1+30

Bentley Systems, Inc. Haestad Methods Solution

Center

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

FlowMaster
[10.02.00.01]
Page 1 of 1



Hydraulic Analysis Report

Project Data
Project Title:
Designer:
Project Date: Wednesday, June 10, 2020
Project Units:  U.S. Customary Units
Notes:

Curb and Gutter Analysis: INLET 1

Notes:

Gutter Input Parameters
Longitudinal Slope of Road: 0.0065 ft/ft
Cross-Slope of Pavement: 0.0200 ft/ft
Uniform Gutter Geometry
Manning's n: 0.0150
Gutter Width: 2.0000 ft
Design Flow: 44.0000 cfs

Gutter Result Parameters
Width of Spread: 31.5278 ft
Gutter Depression: 0.0000 in
Area of Flow: 9.9400 ft"2
Eo (Gutter Flow to Total Flow): 0.1605
Gutter Depth at Curb: 7.5667 in

Inlet Input Parameters
Inlet Location: Inlet in Sag
Percent Clogging: 0.0000 %
Inlet Type: Sweeper Combo
Grate Type: P - 1-7/8
Grate Width: 1.5000 ft
Grate Length: 11.6670 ft
Length of Inlet: 13.3300 ft
Curb opening height: 6.0000 in
Local Depression: 4.0000 in

Inlet Result Parameters



Perimeter: 19.0300 ft

Effective Perimeter: 19.0300 ft

Area: 26.8588 ft"2

Effective Area: 26.8588 ft"2

Depth at curb face (upstream of local depression): 0.7516 ft
Computed Width of Spread at Sag: 37.5796 ft

Flow type: Weir Flow

Efficiency: 1.0000

Clogging Factor (50%)
Grate, 11.67*1.5=17.5’

Curb Opening 13.33%1.5=20’
Type “CM2” (7 Grates)
Intercept 44 cfs

Bypass 0 cfs

Ponding Depth =0.8’



Storm

Drain Hydraulics Calculations

SUMMERLIN VILLAGE 25 PARCEL E DATE: 10/06/20
Storm Drain Manning's n (typ=0.013)= 0.013 Inlet Structure Type or K= D Headwall:Square Edge (cut concrete and CMP)
CONDUIT DATA FLOW DATA ENERGY LOSS DATA EGL & HGL COMMENTS
PIPE TRANSITION
STATION PIPE| BOX IRREG # INVERT ELEV L S A [ Q VvV [V2/2g Sf Ave. Frict | Frict Manhole Junction Contraction/ Inlet Expansion/Outlet Bend Misc CONDUIT TRANSITION FULL/
FROM TO |T/IR| D [SPAN|RISE [ AREA|HYD RAD D/S urs S H | H | © | Koo | Hmn | © K Hi | Inlet/ | K He © | Ko | Ho |Rbena| © | Ko | Ho | Hn | Total u/s u/s urs U/S | PART | CRTL
(ft) (ft) @y | @ [ @ [ @3 (ft) (ft) (ft) (ft) (%) (%) (cfs) | (ftrs) | (f) | (ftit) (ff)y | () | (ft) [(deg) (ft) | (deg) (ft) | Cont (ft) |[(deg) () | () [(deg) M | @ | @ EGL HGL EGL HGL | FLOW
100.00 48 87.50 Outlet Ko=| 1.0 91.69 91.50
100.00 | 11883 | R | 48 1| 87.50 | 90.69 18.8 | 16.96% | 12.57 | 0.0049 | 44.0 | 3.50 | 0.19 | 0.0009 | 0.0009 | 0.02 0.00 | 94.88 94.69 PART | DIS
11883 | 12383 | T | 48 1| 90.69 | 91.15 50 | 9.12% | 12.57 | 0.0049 | 44.0 | 3.50 [ 0.19 | 0.0009 | 0.0009 0.00| 29 | 0.22 | 0.04 0.05 95.34 95.15 | FULL | DI/S
12383 | 13823 | R | 48 1| 9115 | 91.44 14.4 | 2.00% | 12.57 | 0.0049 | 44.0 [ 3.50 [ 0.19 | 0.0009 | 0.0009 | 0.01 0.00 [ 95.63 95.44 FULL | DIs
138.23 | 14323 | T | 30 1| 9144 | 9155 50 | 2.24% [ 4.91 | 0.0049 | 44.0| 8.96 | 1.25 | 0.0115 | 0.0062 0.03| 12 | 0.05 | 0.01 0.04 95.67 94.42 | FULL | UIS
14323 | 188.71 | R | 30 1| 9155 | 9269 | 455 | 2.50% | 4.91 | 0.0049 | 44.0 | 8.96 | 1.25 | 0.0115 | 0.0115 | 0.52 0.00 | 96.43 95.19 FULL | D/S
188.71 | 193.71 | T | 30 1| 9269 | 92.78 50 | 1.86% | 4.91 | 0.0049 | 44.0 | 8.96 | 1.25 | 0.0115 | 0.0115 0.06| 64 | 063 | 0.79 0.84 97.28 96.03 | FULL | UIS
193.71 | 207.77 | R | 30 1| 9278 | 93.13 141 | 2.50% | 4.91 | 0.0049 | 44.0 | 8.96 | 1.25 | 0.0115 | 0.0115 | 0.16 0.00 | 97.44 96.19 FULL | UIS
207.77 | 207.77 | T | 30 1| 93.13 | 93.13 0.0 4.91 | 0.0049 | 44.0 | 8.96 | 1.25 | 0.0115 | 0.0115 0.00 Ki= | 0.4 | 0.50 0.50 97.94 97.94 | FULL | UIS

Date Printed 10/6/2020

STND FORM 6




Summary of Results

(Optional) HGL with respect |Pressure Gasket
STATION | INVERT | SOFFIT EGL HGL GRADE LOCATION| DESCRIPTION to FG Required?
100.00 87.50 91.50 91.69 91.50 100.10 ex mh tmh OK NO
118.83 90.69 94.69 94.88 94.69 100.42 ex di grate OK NO
123.83 91.15 95.15 95.34 95.15 100.42 ex di grate OK NO
138.23 91.44 95.44 95.63 95.44 101.30 mh 2 tmh OK NO
143.23 91.55 94.05 95.67 94.42 101.30 mh 2 tmh OK NO
188.71 92.69 95.19 96.43 95.19 100.10 mh1 tmh OK NO
193.71 92.78 95.28 97.28 96.03 100.10 mh1 tmh OK NO
207.77 93.13 95.63 97.44 96.19 99.70 di 1 grate OK NO
207.77 93.13 95.63 97.94 97.94 99.70 di 1 grate OK NO







Pipe Entrance Code Ke Box, Reinforced Concrete Entrance Code Ke
Headwall Headwall parallel to Embankment (no wingwalls)
Grooved Edge A 0.20 Square edge on 3 edges (@] 0.50
Rounded Edge (0.15D radius) B 0.15 Rounded on 3 edges to radius of 1/12 barrel P 0.20
Rounded Edge (0.25D radius) ] 0.10 |Wingwalls at 30 to 75 deg to barrel
Square Edge (cut concrete and CMP) D 0.40 Square edged at crown Q 0.40
Headwall and 45 deg Wingwall Crown edge rounded to radius of 1/12 barrel R 0.20
Grooved Edge E 0.20 |Wingwalls at 10 to 30 deg to barrel
Square Edge E 0.35 Square edged at crown S 0.50
Headwall with Parallel Wingwalls Spaced Wingwalls parallel (extension of sides)
1.25D apart Square edged at crown T 0.70
Grooved Edge G 0.30
Square Edge H 0.40
Beveled Edge | 0.25
Projecting Entrance
Grooved Edge (RCP) J 0.25
Square Edge (RCP) K 0.50
Sharp Edge, thin wall (CMP) L 0.90
Sloping Entrance
Mitered to conform to slope M 0.70
Flared-end Section N 0.50

Equations Used:
Pipe Form Losses
HL=K*(V2/29)

Expansion Losses
HL=Ke*(V22/2g)*((A2/A1)-1)2

Contraction Losses
HL=Kc*(V22/29)

Bend Losses
HL=Kb*(V22/2g)

Junction Losses
HL=(V22/2g)-Kj(V12/2g)

Manhole Losses
HL=Km*(V22/2g)

Inlet Losses
HL=Ki*(\V22/2g)*((A2/A1)-1)2

Qutlet Losses
HL=Ko*(V22/2g)

Manual Reference:

Eq 803 pg 811

Eq 804 pg 811

Eq 805 pg 811

Eq 806 pg 812

Eq 807 pg 812

Eq 808 pg 812

Eq 809 pg 813

Eq 810 pg 813

CONTRACTIONS EXPANSIONS
A2/A1 Kc q Ke
0.1 0.36 5 0.15
0.2 0.34 10 0.18
0.3 0.31 20 0.40
0.4 0.27 30 0.65
0.5 0.22 40 0.95
0.6 0.16 50 1.10
0.7 0.11 60 1.16
0.8 0.05 70 1.14
0.9 0.01 80 1.12
1.0 0.00 90 1.08
BENDS MANHOLES
qg | Kb q Km
(D<Radius) 10 0.05
30 0.14 20 0.11
45 0.18 30 0.22
60 0.20 40 0.32
90 0.25 50 0.46
(D = Radius) 60 0.63
30 0.25 70 0.85
45 0.35 80 1.06
60 0.43 90 1.33
90 0.50
JUNCTIONS
q Kj
15 0.85
30 0.65
45 0.50
60 0.35
90 0.25




DEFINITIONS

A

Area |

D

Pipe Diameter

D/S

Downstream

F

29.14n2

Hb

Bend Loss

Hc

Contraction Loss

He

Expansion Loss

Hf

Friction Loss

Hj

Junction Loss

HI

Head Loss|

Hm

Misc Losses

Hmh

Manhole Loss

K

Loss Coef |

Kb

Bend Loss Coef

Kc

Contraction Loss Coef]

Ke

Expansion Loss Coef

K]

Junction Loss Coef

Kmh

Manhole Loss Coef

Length |

Angle in degrees

Q

Flow Rate |

R

Hydraulic Radius

Rbend

Bend Radius

S

Slope |

Sf|Friction Slope

T/R

Transition/Reach

u/s

Upstream

V

Velocity

\V2/29g

Velocity Head
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PROGRAM SAMM- PAGE 2

PROGRAM SAMM

D-LOAD REQUIREMENTS FOR A 30 IN. DIAMETER CIRCULAR PIPE
B A Y T E L E R R R T T e Rk

e e e s e e e o S e S S G e e S S e S P e S i S o B e e S e e s S S S Bt B e e B ES SR ES S Em SR SR RS em Em e S e e e e e ————

DIAMETER (in.)

30.00
WALL B, THICKNESS (in.) 3.500
INSTALLAT ION CONDITIONS

MINIMUM DEPTH OF FILL (ft.) 1.00

MAXIMUM DEPTH OF FILL (ft.) 20.00

SOIL DENSITY (lb/cu. ft.) 140.0

SPECIFIED BEDDING FACTOR 1.90

INSTALLATION TYPE TRENCH
TRENCH WIDTH (ft.) 7.10
SOIL LATERAL PRESSURE/FRICTION TERM (KMU’) 0.1650

PARAMETERS TO COMPUTE TRANSITION WIDTH
POSITIVE PROJECTION RATIO 1.00
POSITIVE SETTLEMENT RATIO 0.50
SOIL LATERAL PRESSURE/FRICTION TERM (KMU) 0.1924
SOIL LATERAL PRESSURE COEFICIENT 0.33

ADDITIONAL LOADS
LIVE LOAD AASHTO HS-20
NO SURCHARGE LOAD '
"FACTORS OF SAFETY

FACTOR OF SAFETY ON 0.01 INCH CRACK D-LOAD (EARTH,LIVE) 1.00; 1.00

FACTOR OF SAFETY ON ULTIMATE LOAD (EARTH,LIVE) IN ACCORDANCE WITH ASTM C 76
DL.01 LESS THAN 2000 LBS/FT/FT 1.5
DL.01 GREATER THAN 3000 LBS/FT/FT 1.25

DL.01 BETWEEN 2000 AND 3000 LBS/FT/FT INTERPOLATED



PROGRAM SAMM-

RESULTS

U DdWWNDNER
s © o o e o © e® ©® o ©° o © o L]
cUIoUoOUIoOUOUIOULIO L1LO 1O U1 O

OWVWWVWMBMENNOO

e
o

e
B
mowu

12.0
12.5
13.0
13.5

OF ANALYSTIS

e e e S S o G G S e e e G e e e G G e e e G S G S S G (o e S e S e (e S S P S e G G S S e S e G S S 6 S e e e e e e

SSSSSSSSS
SS
SSSSSSSSS
SS
SSSSSSSSS

PROGRAM
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MM MM MM MM
SAMM

AMERICAN CONCRETE PIPE ASSOCIATION
VERSION 2.0 - 1 SEPTEMBER 1990

PAGE

Program SAMM computes earth loads on concrete pipe in accordance

with the methods presented in the Concrete Pipe Design Manual (March

3

1990) and the Concrete Pipe Handbook (January 1988), published by the

American Concrete Pipe Association.
suitable to his specific installation.
the computer output is for review, interpetation, application and

approval by a qualified engineer who must assume full responsibility
for verifying that said output .is appropriate and correct.
no express or implied warranties.

The use of this product does not

constitute endorsement by ACPA or any other agents.

—————— EARTH LOAD----—
ARCHING >TRANS LOAD

FACTOR (1b/ft)
1.07 Y 460.
1.10 Y 712.
1.14 Y 981.
1.17 Y 1266.
1.21 Y 1571.
1.25 Y 1895.
1.30 Y 2239.
1.34 Y 2606.
1.39 Y 2997.
1.44 Y 3412.
1.46 Y 3783.
1.47 Y 4115.
1.47 Y 4441.
1.47 ¥ 4767.
1.47 ¥ 5093.
1.48 Y 5427.
1.48 Y 5753.
1.48 Y 6079.
1.48 Y 6404.
1.48 Y 6730.
1.49 Y 7056.
1.49 Y 7382.
1.49 Y 7708.
1.49 Y 8034.
1.49 Y 8359.
1.49 Y 8685.

LIVE
LOAD
(1b/ft)

2830.
2777 .
2069.
1480.
1084.
896.
754 .
644.
558.
488.
431.
383.
343.
310.
281.
255.
234.
215.
198.
183.
170.
158.
147.
138.
129.
121.

SURCH
LOAD
(1b/ft)

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

TOTAL
LOAD
(1b/ft)

3290.
3489.
3050.
2746.
2655.
2790.
2993.
3250.
3554.
'3900.
4214.
4498.
4784.
5077.
5374.
5682.
5986,
6293.
6602.
6913.
7226.
7540.
7855,
8171.
8488.
8806.

BED
FACT

1.90
1.90
1.90
1.90
1.90
1.90
1.90
1.90
1.90
1.90
1.90
1.90
1.90
1.90
1.90
1.90
1.90
1.90
1.90
1.90
1.90
1.90
1.90
1.90
1.90
1.90

The user must select input values
The information presented in

There are

REQUIRED D-LOAD
0.01 in. ULT.

(1b/ft/ft)
693.  1039.
734.  1102.
642. 963.
578. 867.
559. 838.
587. 881.
630. 945.
684.  1026.
748.  1122.
821.  1232.
887.  1331.
947.  1420.

1007.  1511.
1069.  1603.
1131.  1697.
1196.  1794.
1260.  1890.
1325.  1987.
1390.  2085.
1455.  2183.
1521.  2282.
1587.  2381.
1654.  2480.
1720.  2580.
1787.  2681.
1854.  2781.



14.0
14.5
15.0
15.5
16.0
16.5
17.0
17.5
18.0
18.5
19.0
19.5
20.0

1.49
1.50
1.50
1.50
1.49
1.49
1.50
1.50
1.50
1.50
1.50
1.50
1.50

KKK KKKRK KKK KK

7324.
7588.
7853.
8117.
8369.
8633.
8897.
9160.
9424.
9688.
9952.
10216.
10480.

94.
89.
84.
79.
75.
71.
68.
64.
61.
58.
56.
53.
51.

°

7418.
7677 .
7937.
8196.
8444.
8704.
8964.
9225.
9485.
9746.
10008.
10269.
10530.

1.90
1.90
1.90
1.90
1.90
1.90
1.90
1.90
1.90
1.90
1.90
1.90
1.90

1952.
2020.
2089.
2157.
2222.
2291.
2359.
2428.
2496.
2565.
2634.
2702.
2771.

2928.
3020.
3087.
3151.
3210.
3269.
3327.
3382.
3435.
3485.
3533.
3579.
3622.



BROAD CRESTED WEIR

PARCEL E

Q100 = 44

= 40
ASSUME H1 = 0.51

C (FOR H1) = 3
Qr = CL(H)*? 44.0

WEIR ELEVATION 3402.00

HEAD 0.51

WSE= 3402.5

Design Flow

Weir Head

Free Flow

Overflow Easement




APPENDIX C — REFERENCE MATERIALS

VTN, Flood Control Master Plan Update Summerlin West Planning Area, July 2019.
VTN, Master Conceptual Drainage Study for Summerlin West Village 25, June 2019.
GCW, Technical Drainage Study for Fox Hill Drive Improvements, May 2019.

GCW, Technical Drainage Study for Summerlin Village 21 Redpoint Drive Improvements
(Fox Hill Drive to Desert Foothills Drive), March 2019.
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Prepared for: Submitted to:
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CITY OF LAS VEGAS

INTER-’OFF‘ICEMEMORANDUM

DATE:

!
{

. /
| April 17, 201

WAa

TO:

Land Development Services
Department of Building & Safety

FROM:

Albert SurL/, P\.E.
Flood Control Proj&ct Engineer
Department of Publjc 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 -
e, RECEIVED | REVIEWED | 30 e B - FEES = | Payment Trn #
1t 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 2/27/12018 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
REMARKS:

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

West Planning Area

The Drgjngg@tudy for.the-subject-project-has.been.reviewed and:;

(&

X

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

mustberesubmitted orsupplemented 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 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/RIS:  T21S/R69E/22
WSP/AYS AREA  K-22



JUL/30/2018/MON 01:47 PM FAX No, P

CITY OF LAS VEGAS DARES el

INTER-OFFICE MEMORANDUM Jnily 30,201V | |

TO: FROM: ! é ]

Land Development Services Albert Suri

Department of Building & Safety Flood Control Projett Erigineer
Department of Publit \Works |

SUBJECT: | Drainage Study for: COPIES TO:

Summerlin West Planning Area Master Plan Update VTN Nevada

Cross Streets; | West of -215 between Lake Mead Boulevard | The Howard Hughes Carportio 1
and Charleston Boulevard

File Number: | F:\Depot\DSMemos\DS4926E.doc Bart Anderson, P.E, DavCo |
Parcel Number: | 137-22-000-017 CCRFCD ]
Zoning Actlon: CCPW

FEMA Flood Zone YES X NO

Proposed Storm Drain | YES X NO
HISTORY | DATE | DATE COMMENTS REVIEW | FEES #2 1 |

RECEIVED | REVIEWED , . FEES | Payment'i 1 # |
1% Submittal | 10/0/2017 & | 11/8/2017 Not Approved $400.00 | 490516 $ ()
10/25/2017
27 Submittal | 12/6/2017 | 12/20/2017 Not Approved $400.00 | 49200% 9 () |
& 1/10/2018 o
3 Submittal | 2/27/2018 | 3/24/2018 Not Approved $400.00 | 493739 ¢ ()|
4% Submittal | 4/23/2018 & | 5/22/2018 | See Comments Below | $400.00 | 49522% $ ()

& Supplement | 5/22/2018 ]
CCPW.& 7/30/2018 | 7/30/2018 Concurrence Recv'd NC N
CCRFCD . e ]

TOTAL FEES (LDDRS): | $1,600.00 -
REMARKS:
The Drainage.Study.for the subject project has been reviewed and.:
(\,.«’ X is approved subject to conformance to all City standards and the followmq _(_on' Itu 5=

must be resubmitted or stpplemented including the following:

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

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

PP S—

1. Atkins is working on the 2018 MPU. Coordinate and verify the proposed regiona: flooc « » trol
facilities as shown in Sheet A.6.5 with Atkins for inclusion of the Summerlin West Mastar | lan
facilities into the ongoing 2018 MPU.

NOTE: Any future changes to the proposed design (or design assumptions) as outlined in the &)y ¢ /ed
drainage study and attached preliminary grading plan which affect drainage must b2 addres ¢ 1in
a Drainage Study Update and accepted by the City of Las Vegas Flood Control 3¢z on,
Additionally, conditional acceptance of a drainage study is valid for a period of one (1) year. I the
proposed construction has not been completed in that time period, the City of Las Vegas ra¢ 31ves
the right to require additional conditions and/or submission and acceptance of a cor | ete
drainage study update priot to further construction of a project.



JUL/30/2018/MON 01:47 PM FAX No, P, )

NOTE: Please be advised that all land surface area disturbances over 1 acre or any area adjacer ;. 2 a
water way must submit to the Nevada Division of Environmental Protection a "Nofice of | tont"
to discharge that certifies a stormwater pollution prevention plan has been developed - 11 is
maintained on site; for inclusion in the Stormwater General Permit No. NVR100000. A oI ased
construction unit in a contiguous subdivision is considered under construction uniil all str 0 )ed
or disturbed surface areas have been covered by paving, building construction or olanting For

call (775) 687-9429, torm€ 1.+

END OF REMARKS TIRIS:  T21S/R6OE/22
WSP/AYS AREA  K-22
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June 28,

“I*Mr-Oh'Sang Kwon, P.E.

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

Las Vegas, NV 89106
DISTRICT CONCURRENCE: SUMMERLIN WEST PLANNING AREA MASTER
PLAN UPDATE

(DS4926D) (RFCD No. 18-10069)

Dear Mr. Kwon:

Clark County Regional Flood Control District (District) reviewed Technical Drainage Study dated
October 9, 2017, Addendum No. 1 dated December 6, 2017, Addendum No. 2 dated February 27,
2018, Addendum No. 3 dated April 20, 2018, and Supplement No. 1 dated May 22, 2018 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 May
22, 2018.
| s
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

BY: %Ma/
Ching C_ Warfg, P.E. /

Senior Civil Engineer

CCW:ay
c: William J. Meyer, P.E., VTN Nevada

P:\Lctters and Memos\Local Drainage\Land Development & Drainage\2018\[.-18-10069.doc
600 S. Grand Central Parkway, Suite 300 * Las Vegas, Nevada 89106-4511

(702) 685-0000 « FAX: (702) 685-0001

Website: hitn://www . reaionalflnod.ora



HEC-1 SUMMARY TABLE
DB5/ALTA TRIBUTARY
PROPOSED CONDITION
Basin / Basin /
Concentration Area (acre) |[Qqq (cfs)| SDN Concentration Area (acre) |Qqqoo (cfs)| SDN
Point Point
3-1 1422.67 2093 SDN3 3-F 180.16 532 SDN3
32 144.58 403 SDN3 3-G2 82.23 284 SDN3
CP3.1 z 2153 | SDN3 CP38 - 795 SDN3 §
3D 213.07 482 SDN3 3-A 217.07 422 SDN3 =
CP3.3 4 2307 SDN3 3-B 446.26 856 SDN3 =
33 111.16 395 SDN3 3-C 184.83 367 SDN3
3-4 221.26 754 SDN3 CPDBA-B " 1533 SDN3
35 628 SDN3 GPDB - 141 SDN3
CP3.2 : 1666 SDN3 3-G1 110.4 474 SDN3
3-E 348.31 801 SDN3 CP3-G1 g 526 SDN3 LEG E N D
CP3.4 " 3573 SDN3 3-H1 27.48 91 SDN3
36 56.74 202 SDN3 CP3-H1 - 592 SDN3
37 109.69 423 SDN3 311 187.75 465 SDN3
3 97.87 199 SDN3 CP3.9 . 1701 SDN3
CP3.5 2 688 SDN3 3-0 71.96 237 SDN3 . CONCENTRA-”ON POINT
3-8 408.73 1105 SDN3 3-P2 156.22 260 SDN3
3-K 568.98 1226 SDN3 3-P1 92.53 507 SDN3
CP3.6 - 2794 SDN3 CP3-P . 976 SDN3
3N 291.64 681 SDN3 3Q 126.31 402 SDN3 —— BASIN BOUNDARY
3-M 123.16 360 SDN3 CP3-Q - 1361 SDN3
CPDB5 p 6813 | SDN3 3-H2 117.36 369 | SDN3 LOT BOUNDARY
DB5 - 2142 SDN3 CP3-H2 - 1688 SDN3
S 206.53 579 SDN3 3-12 75.83 201 SDN3 _
CP3-L i 2230 SDN3 CP3.10 4 3374 SDN3 3=-A ONSITE BASIN ID
RCSWAA-1 . 2229 SDN3 3-H3 89.8 256 SDN3
SWAA-2 948 SDN3 CP3.11 - 3589 SDN3 3_ 3 OFFS|TE BASIN ID
CSWAA-2 . 2944 SDN3 ANGLPKIN < 8972 SDN5
SWAA-3 668 SDN3 ANGLPKDB . 406 SDN5
CSWAA-3 > 3185 SDN4 LM3 LOT ID
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10801 WEST CHARLESTON BLVD, 3RD FLOOR

LAS VEGAS, NV 89135

2727 SOUTH RAINBOW BOULEVARD
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Master Conceptual Drainage Study for

g T Py
mmerlin West Village 25
Las Vegas, Nevada g
W.O. # 7919-A
Prepared for: Submitted to.

Howard Hughes Company, LLC City of Las Vegas
Public Works




Land Development Services

Department of Building & Safety

FROM:

Albert Su.r(é, PTL.

Flood Control Projgct Engineer

Department of Public Works

SUBJECT:

- | Drainage Study for:

Master Conceptual Drainage Study

VTN Nevada

COPIES TO: ¥

4For Summerlin West Village 25

Sky Vista Drive and Far Hills Avenue

Howard Hughes Company, LLC

F:\Depot\DSMemos\DS5104D.doc

Bart Anderson, P.E., DevCo

| 137-22-101-001, 137-21-000-002

CCRFCD

NO

X

NO

|| REGEIVED || R EEE Pay
st Submittal | 2/20/2019 Not Approved $400.00 503292: $400
3/20/2019
2" Submittal 4/4/2019 4/17/2019 Not Approved $400.00 | 3081574: $400
3 Submittal 4/25/2019 5/9/2019 Conditional Approval $400.00 | 3105175: $400
CCRFCD 6/10/2019 6/18/2019 Concurrence Recv'd N/C N/C
TOTAL FEES (LDDRS): | $1,200.00 e
REMARKS;— |
The Drainage Study for the subject projéct 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 Floed-Control District—-
“o. 77| concurrence. : L ) ClT

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

1. The Grand Park Detention Basin is proposed to regulate and meter outflow to match the previously
approved downstream flow conditions at the junction of Far Hills storm drain and the Beltway
Channel. Without the Grand Park Detention Basin, there will be a net increase in flows at the
Beltway Channel downstream of Far Hills intersection exceeding the previously approved flow.

A technical drainage study for the analysis, design and construction plans for the Grand Park
Detention Basin must be submitted and approved by the City prior to the individual onsite parcel
developments.

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/bwpe/storm01.htm or
call (775) 687-9429. :

END OF REMARKS T/RIS:  T20S/R59E/22
WSP/AYS AREA  K-22




Steven C, Parrish, PE.
General Manager/Chigf

Engineer™

BOARD OF DIRECTORS

Lawrence L. Brown, il
Chair
Clark County

Mayor Debra March
Vice-Chair
City of Henderson

George Gault
City of Mesquite

James B, Gibson
Clark County

Mayor Carolyn Goodman
City of Las Vegas

Isaac Barron

City of North Las Vegas |

Mayor Pro Terﬁk
Dr. Lols Tarkanian ™)

City of Las Vegas

Mayor Rodney Woodbury
City of Boulder City

Department of Public Works.

REGIONAL FLOOD
RICT

TR

CONTROL DIST

e

"y

June 6, 2019

Mr. Ol'Sang Kwon, P.E.

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

Las Vegas, NV 89106
DISTRICT CONCURRENCE: MASTER CONCEPTUAL DRAINAGE STUDY FOR
SUMMERLIN WEST VILLAGE 25

(DS5104C) (RFCD No. 19-11268)

Dear Mr. Kwon:

Clark County Regional Flood Control District (District) reviewed Conceptual Drainage Study
dated February 20, 2019, Addendum No. 1 dated April 4, 2019, Addendum No. 2 dated April 25,
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-May.9,.2019.

ey

District concurs with acceptance of this Technical Drainage Study by City of Las Vegas )

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

BY:
Senior C#91 Engit{et;r
CCW:cr
c: Brian Troy Ruiz, P.E., VTN Nevada

P:Letters and Memos\Local Drainage\Land Development & Drainage\201911.-19-11268.doc

600 S. Grand Central Parkway, Suite 300 -« Las Vegas, Nevada 89106-4511
(702) 685-0000 ¢ FAX: (702) 685-0001
Website: hitp./www. regionalfiood.org
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TECHNICAL DRAINAGE STUDY
FOR
FOX HILL DRIVE IMPROVEMENTS

62025-201

March 2019

Prepared for:

Hughes Howard Company, LLC
10801 Charleston Blvd., 3R4 Floor
Las Vegas, Nevada 89146

Phone: (702) 791-4300

GOWFO

ENGINEERS \ SURVEYORS 1969-2019



CITY OF LAS VEGAS

INTER-OFFICE MEMORANDUM

(
7

TO:

Land Development Services
Department of Building & Safety

E.
Flood Control Proje
Department of Publ

bert 1

:

Engineer
Works

SUBJECT:

| Drainage Study for:

Summerlin V25 - Fox Hill Drive Improvements
(from Far Hills Avenue to Redpoint Drive)

COPIES TO:

GCW Engineers / Surveyors

Cross Streets:

Fox Hill Drive & Far Hills Avenue

Howard Hughes Company, LLC

File Number: F:\Depot\DSMemos\DS5118B.doc Bart Anderson, P.E., DevCo
Parcel Number: | 137-22-101-001 CCRFCD
Zoning Action: | N/A
FEMA Flood Zone YES NO X
Proposed Storm Drain | YES X NO
HISTORY DATE DATE COMMENTS REVIEW FEES PAID
RECEIVED | REVIEWED FEES Payment Trn #
1%t Submittal 4/1/2019 4/15/2019 Not Approved $400.00 | 3073933: $400
2" Submittal 5/6/2019 5/22/2019 See Comments Below $400.00 | 3122271: $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:

is conditionally approved subject to Clark County Regional Flood Control Dlstnct

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.

Please note that effective March 15, 2019, the CCRFCD adopted new requirements for drainage
study concurrence submittal. Follow the link below for specific guidance.

http://gustfront.ccrfcd.org/LandDev/LandDev.aspx

The project proposes to build temporary drainage facilities including drainage berms/swales along
the west side of the proposed Far Hills 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 (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.

In an effort to increase administrative efficiency, for all original and re-submittal packages including updates and the addenda, the
City of Las Vegas Public Works Department requires both a hardcopy and a digital copy (PDF) on CD for the drainage study.

A letter sealed and signed by a Nevada registered civil engineer must be included in every submittal certifying documents on the
electronic CD matches 100% of the hardcopy submittal. The new submittal requirement is effective on May 1, 2019. If there are any
questions regarding these new requirements, please contact Albert Sung in the City Flood Control Section at (702) 229-6541.

%
PI¢

Sample Letter to
certify CD.pdf

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/22
ays AREA  K-22



Comment 5:

Sheet PP1: DI #2.1 at the west half of Far Hills Drive is at a local low point. Address what is the
maximum ponding depth and the overflow path in case the inlet is totally clogged in the next
submittal.

Response:

DI #2.1 is at a local low point, however, about 70 feet south of the DI, the street cross slope
changes from curb to the median and the maximum possible ponding is less than 0.5 ft. The
overflow path is to the south.

Comment 6:

Sheet PP2: At approximately Station 226+50, provide a nominal inlet at the east side of Fox Hill
Drive. This is to comply with the 600' maximum spacing between nuisance inlets.

Response:

There is an existing water line on the east side of the proposed road (30" M

The Howard Hughes Company (THHC) is aware of that issue. Additlgnally, all the flow on
east side of the street will be generated by the street and nuisance fl il be_mini
street from east side developments. This issue has been discussed with
phone.

Comment 7: 0. 57 'de‘(P

Sheet PP3: Provide an inlet at Station 228+00 at the west side and an inlet at Station 230+00 at
the east side of Fox Hill Drive.

ert Sung on the

Response:

Since Fox Hill is a 37’ width street and is not arterial (it is a Residential Collector street), the
600-ft rule distance between Dls does not apply. The maximum distance between Dls on the
west side of the road is ~980 ft and note that the proposed Dls will still be collecting all the
street surface flow. Please see attached email communication between GCW and Oh Sang
Kwon.

Comment 8:

Sheet PP3 to Sheet PP-5: Between Station 230+00 and Station 240+00, ie, approximately 1,000',
there is no inlet in-between. The proposed storm drains in Fox Hill Drive may need to be extended
so as to provide a pair of inlets on both sides of Fox Hill to comply with the 600'-maximum spacing
criteria. Review and revise accordingly.

GC\\

ENGINEERS \, SURVEYORS " 1ae92m9



Worksheet for Section 2 - 100-yr - Half Street East Side

Project Description

Friction Method

Manning Formula

Solve For Normal Depth
Input Data
Channel Slope 042 %
Discharge 11.50 ft¥/s
Section Definitions
Station (ft) Elevation (ft)
0+00.0 0.50
0+00.5 0.48
0+00.5 0.00
0+02.0 0.13
0+02.0 0.17
0+18.5 0.50
Roughness Segment Definitions
Start Station Ending Station Roughness Coefficient
(0+00.0, 0.50) (0+02.0, 0.13) 0.013
(0+02.0, 0.13) (0+18.5, 0.50) 0.016
Options
current Roughness weighted Pavlovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method
Results
Normal Depth 0.57 ft
Elevation Range 0.00 to 0.50 ft
Flow Area 4.74 ft2
Wetted Perimeter 19.18 ft
Hydraulic Radius 0.25 ft
Top Width 18.50 ft

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

02/28/2019 09:06:12 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for Section 2 - 100-yr - Half Street East Side

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

Subcritical

0.57
0.55
0.00608
2.43
0.09
0.66
0.85

0.00
0.00

0.00

0.00
Infinity
Infinity

0.57

0.55

0.42

0.00608

ft/ft
ft/s

ft

ft/ft

02/28/2019 09:06:12 AM

Bentley Systems, Inc.

Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]

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

Page

2 of

2



Cross Section for Section 2 - 100-yr - Half Street East Side

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 042 %
Normal Depth 0.57 ft
Discharge 11.50 ft¥/s

Cross Section Image

0.70

0.50 o

0.50 /
0.40 |

0.20

Elevation

0.20 |

0.10 |

0.00

-0.10

-0.20 |

0+00 0405 0410 0+15
Station

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
02/28/2019 09:06:48 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1
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DESCRIPTION

PROJECT NO.
62025-201

|REV[ DATE

51

LG
LG

PLOT DATE:
PLOT TIME: 13:01: 44

DESIGN:
CHECK:

1555 S. RAINBOW BLVD.

LAS VEGAS, NV 89146
T: 702.804.2000
F: 702.804.2299

A1

OD CONTROL NOTE

ALL OFF—SITE INTERIM FLOOD CONTR!
BERMS/DITCHES AND TEMPORARY SU
kPRlVATELY MAINTAINED BY THE HOWA

OL FACILITIES SUCH AS, BUT NOT LIMITED TO,
MPS ARE PRIVATELY OWNED AND ARE TO BE

_J

G AND COORDINATES A

SC\

ALEXANDER SANTIAGO

1-3.0WG

Y

ENGINEERS\ SURVEYORS  gowengineering.com

GRID NORTH AS DEFINED BY THE CE
REFERENCE SYSTEM (NCRS), LAS VE
DATUM OF 1983; SAID MERIDIAN B]

NTRAL MERIDIAN OF THE NEVADA COORDINATE
GAS HIGH ELEVATION ZONE, NORTH AMERICAN
EING COINCIDENT WATH 114'58" WEST OF THE

LINEAR UNIT: US SURVEY F(¢
ATUM FRAME

M:  NEV/
ZONE:LAS VEGAS HIGH ELEVATION ZONE

PROJECTION: TRANSVERSE MERCATOR
STANDARD PARALLEL (AND LATITUDE OF GRID ORIGIN): 36%5'00"N
LONGITUDE OF CENTRAL MERIDIAN: 114'58'00"W

NORTHING AT GRID ORIGIN: 400,

EASTING AT CENTRAL MERIDIAN:

SCALE FACTOR ON CENTRAL MER)

100.00 M (1,312,333.3333 FTUS)
300,000 M (984,250.0000 FTUS)
DIAN: 1.000135 (EXACT)

NGS SHOWN HEREON ARE PROJECTED (GRID) VALUES
ON THE PRECEDING PROJECTION ~DEFINITION.

ED SUCH THA OJECTED (GRID) DISTANCES ARE EQUIVALENT TO
“GROUND" DISTANCES IN THE PROJECT AREA.

. GRID BEARINGS SHOWN HEREON

(OR IMPLIED BY GRID COORDINATES) DO NOT
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CITY OF LAS VEGAS
INTER-OFFICE MEMORANDUM

"

DATE: __

March 12, 2019

1

TO:

Land Development Services
Department of Building & Safety

(
A
,
L}

:

“|-FROM:

Albert Sung, P.E.

Flood Control Project Engineer
Department of Public Works

SUBJECT:

Drainage Study for:

Summerlin West Village 21 — Redpoint Drive Improvements
(Desert Foothills Drive to Fox Hill Drive)

COPIES TO:
GCW Inc.

Cross Streets:

Desert Foothill Drive and Far Hill Drive

Howard Hughes Company, LLC

File Number:

F:\Depot\DSMemos\DS5088B.doc

Bart Anderson, P.E., DevCo

Parcel Number:

137-26-101-001; 137-22-101-001

Zoning Action: | FMP-74490
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 | 1/17/2019 2/7/2019 Not Approved $400.00 502418: $400
2" Submittal | 2/26/2019 3/12/2019 See Comments Below $400.00 503373: $400
TOTAL FEES (LDDRS): $800.00

REMARKS:

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

< 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.

2.

The project proposed to construct temporary drainage facilities including drainage berms/swales in
various locations for the interim protection of the proposed segment of Redpoint Drive. Prior to the
final plans 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 Flood Control for approval. Once the drainage
study is conditionally approved, the engineer/developer 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 berm/swale are no longer necessary and can be removed.

The subject drainage study is premised on the fully developed (ie constructed) Desert Foothills Drive
(Far Hills to Redpoint). The subject improvement plans will not be approved prior to the buildout of
Desert Foothills Drive (Far Hills to Redpoint) and the associated facilities.




3. The flow in the storm drain exceeds the maximum velocity allowed (25 fps) per the CCRFCD
Hydrologic & Hydraulic Desigh Manual. The Engineer must provide a detail showing additional
sacrificial concrete (1-inch minimum) on the plans. A Special Construction Note must be added to
the Grading Plans and the Plan and Profile Sheet that calls out the special construction requirement
for the additional sacrificial concrete.

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



Technical Drainage Study

Village 21 Redpoint Drive (Fox Hill Drive to Desert Foothills Drive)

“Table 1: 100-year Flow Characteristics Ultimate Condition
Location Slope (%) Q100 (cfs) Depth (ft) V?flgsc;ty D*V Tributary }
Section 1 2.3 (min) 15.0 0.41 3.9 1.6 STA2-1
Section 1 8.0 (max) 15.0 0.35 6.3 2.2 STA2-1
Xl.  STORM DRAIN FACILITIES VUsc 0. ‘@ E Log@ST Cé 55
: ¢ {

A WSPG model is created to ensure the proposed storm drain system could safely convey
the ultimate condition runoff in Redpoint Drive. The WSPG model flow rates in the 48-inch
pipe in Redpoint is based off the HEC-1 model concentration points referenced from The
Desert Foothills Drive Study. The model runs from the existing stub in Desert Foothills
Drive to station 25+68.2. According to the storm drain model, water surface elevation
meets the criteria in all locations. However, due the steep slopes in the proposed street,
flow velocity is greater than 25 feet per second in some areas. Therefore, sacrificial
concrete is proposed for areas that flow velocity is greater than 25 feet per second.

In addition, another WSPG model has been created for the existing storm drain in Fox Hill
to make sure the proposed ditch (#3) can safely convey the offsite runoff into the storm
drain system. WSPG calculations for the storm drain facility has been included in
Appendix A. HGL and flowrates have been marked up on the storm drain profile sheets
included on the improvement plans.

Drop inlet calculations were done to ensure the proposed inlets could intercept the flow.
Note that only two of the proposed drop inlets are designed to collect street flow (the rest
intended only for nuisance flow). Drop inlet calculation and street section were done
based on street flow in the interim condition. Inlet control calculations were done for the
stubs for the interim conditions. In addition, full flow capacity calculations were done to
insure the pipes could intercept the ultimate conditions flow. All drop inlet calculations
contain a 50 percent clogging factor. Since the bypass flow from the inlets in Redpoint
Drive is zero, this project will not negatively impact downstream facilities. Inlet control
calculations, and drop inlet calculations have been included in Appendix A.

Xll.  CONCLUSIONS AND RECOMMENDATIONS

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

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

1. The site is adjacent to proposed CCRFCD Facilities APDF 0026 and APFH 0089.
The study will be submitted to the RFCD for concurrence upon approval by the

City of Las Vegas.

2.

3. The proposed drainage patterns in this report are generally consistent with the
existing conditions and the 2013 MPU.

4. Flowrates for the design of this project are based off the land plan from The

Summerlin West Master Plan Update.

GC\V\ .

ENGINEERS \ SURVEYORS




Worksheet for Sec 1 - 100-Yr - Max Slope

Project Description

Friction Method

Solve For
Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Roughness Segment Definitions

Start Station

Manning Formula

Normal Depth

0+00.00
0+00.50
0+00.50
0+02.00
0+02.00
0+18.50
0+35.00
0+35.00
0+36.50
0+36.50
0+37.00

(0+00.00, 0.50)
(0+02.00, 0.13)
(0+35.00, 0.13)

Options

current koughness vveignted
Method

Open Channel Weighting Method
Closed Channel Weighting Method

8.00_%
g"'15.00 fto)s_

Elevation (ft)

0.50
0.50
0.00
0.13
0.17
0.50
0.17
0.13
0.00
0.50
0.50

Ending Station

(0+02.00, 0.13)
(0+35.00, 0.13)
(0+37.00, 0.50)

Pavlovskii's Method
Pavlovskii's Method

Pavlovskii's Method

Roughness Coefficient

0.013
0.016
0.013

Bentley Systems, Inc.

01/11/2019 03:33:25 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page

Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
1 of 2



Worksheet for Sec 1 - 100-Yr - Max Slope

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

0.00 to 0.50 ft

Supercritical

< N

035 ft

4

2.39
21.39
0.1
20.60
0.35
0.49
0.00647
6.27
0.61
0.96
3.24

0.00
0.00

0.00

0.00
Infinity
Infinity

0.35

0.49

8.00

0.00647

ft?
ft
ft

ft/ft
ft/s

ft

ft/s
ft/s

%
ft/ft

01/11/2019 03:33:25 PM

Bentley Systems, Inc.

Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]

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



Worksheet for Sec 1 - 100-Yr - Min Slope

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Roughness Segment Definitions

Start Station

Manning Formula
Normal Depth

230, S,
1500 s
C
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+18.50 0.50
0+35.00 017
0+35.00 0.13
0+36.50 0.00
0+36.50 0.50
0+37.00 0.50

Ending Station

(0+00.00, 0.50)
(0+02.00, 0.13)
(0+35.00, 0.13)

Options

current Koughness vveignted
Method

Open Channel Weighting Method
Closed Channel Weighting Method

Pavlovskii's Method
Pavlovskii's Method

Pavlovskii's Method

(0+02.00, 0.13)
(0+35.00, 0.13)
(0+37.00, 0.50)

Roughness Coefficient

0.013
0.016
0.013

Bentley Systems,

Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
01/11/2019 03:31:42 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page

1 of 2



Worksheet for Sec 1 - 100-Yr - Min Slope

Results B 4“‘\
Normal Depth ‘f 041 ft /
Elevation Range 0.00 to 0.50 ft

Flow Area 3.86 ft?
Wetted Perimeter 27.72 ft
Hydraulic Radius 0.14 ft

Top Width 26.81 ft
Normal Depth 0.41 ft
Critical Depth 0.49 ft
Critical Slope 0.00655 ft/ft
Velocity 3.88 ft/s
Velocity Head 0.23 ft
Specific Energy 0.64 ft
Froude Number 1.80

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft
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 041 ft
Critical Depth 0.49 ft
Channel Slope 230 %
Critical Slope 0.00655 ft/ft

Bentley Systems, Inc. Bentley FlowMaster VV8i (SELECTseries 1) [08.11.01.03]
01/11/2019 03:31:42 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



Cross Section for Sec 1 - 100-Yr - Max Slope

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 8.00 %
Normal Depth 0.35 ft
Discharge 156.00 ft¥/s

Cross Section Image

0.70 |

0.60 |

ol L R

0.40 |

0.30; // ‘ | . \\

0.20

Elevation

0.10

0.00 |

-0.10

-0.20
0+00 0+05 0+10 0+15 0420 0+25 0+30 0+35
Station

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
01/11/2019 03:34:19 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Cross Section for Sec 1 - 100-Yr - Min Slope

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 230 %
Normal Depth 0.41 1t
Discharge 15.00 ft*/s

Cross Section Image

0.70 |

0.60 |

0.50 L q

0.40 |

0.30

Elevation

0.20

0.10

0.00 |

-0.10

-0.20
0+00 0+05 0+10 0+15 0+20 0+25 0+30 0+35
Station

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
01/11/2019 03:32:20 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1
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