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CITY OF LAS VEGAS

INTER-OFFICE MEMORANDUM

DATE:

May 14, 201840

TO:

Land Development Services
Department of Building & Safety

2,
FROM: ~
Jennifer Shinn

Flood Control Engr. Associate
Department of Public Works

SUBJECT:

| Drainage Study for:

Skye Canyon Parcel 2.14

COPIES TO:

Slater-Hanifan Group, Inc.

Cross Streets:

NWC of Eagle Canyon & Skye Village

Ninety-Five Management, LLC

File Number: F:\Depot\DSMemos\DS4984A.doc Bart Anderson, P.E., DevCo
Parcel Number: | 126-12-710-002
Zoning Action: | TMP-72766
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 4/26/2018 5/10/2018 See Comments Below $400.00 | 495305: $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.

. The site is adjacent to or crosses an existing or proposed Clark County Regional Flood Control
District (CCRFCD) master planned facility. Therefore, CCRFCD concurrence is required prior to final
approval of the drainage study.

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

. All roadway and flood control facilittes as proposed and approved in Skye Canyon Phase 2
Infrastructures must be substantially constructed prior to the issuance of occupancy permits.

It appears that flows impacting the southeastern corner of the site (at SDDI #1) will overtop the roll
curb to the south before the drop inlet is able to capture all the flow as calculated. Review and revise
the grading in this area to direct the flows back towards the proposed drop inlet.

Review and revise the Finish Floor Check Table to ensure the correct high side TC elevations are
used—specifically for Lots 14, 21, 35, 50, 55, 56, and 59.

Revise the footnotes for the Specific Energy Check Table to match the correct superscript notations.

7. The proposed storm drain shall be labeled as private and privately maintained.




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:  T19S/R59E/12
jks AREA  F-12



TECHNICAL DRAINAGE STUDY

Skye Canyon Il Parcel 2.14
City of Las Vegas, Nevada

Job No.: OLY1719.000
Date: April 2018

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

Prepared For:
Ninety-Five Management, LLC
11411 Southern Highlands Parkway, Suite 300
Las Vegas, NV 89141
Phone: 702-220-6565 = Fax: 702-220-6566

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

Assisted by: Cameron Bencini, P.E.



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE STUDY INFORMATION FORM

Name of Development: Skye Canyon Il Parcel 2.14 Date: _April 2018
Location of Development: a) Descriptive (Cross Streets): North/South: Skye Village Road
East/West: Eagle Canyon Avenue
b) Section: 12 Township: 19 South  Range: 59 East

c) APN: 126-12-710-002

Name of Owner/Developer: _KAG Development West, LLC / Ninety-Five Management, LLC

Telephone No.:  702-220-6565 FaxNo.: 702-220-6566 E-mail Address: mbolduc @ olympiacompanies.com

Address: 11411 Southern Highlands Parkway, Suite 300; Las Vegas, NV 89141

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

“E-mail Address: samadi@shg-inc.com FaxNo.: _702-284-5399

Firm: Slater Hanifan Group

Address: 5740 S. Arville Street, Suite 216; Las Vegas, NV 89118

Type of Land Development/Land Disturbance Process:

Rezoning DX [ Subdivision Map [ | Clearing and grading Only
1 | Parcel Map X1 | Planned Unit Development [] | Other (Please specify below)
[1 | Large Parcel Map [] | Building Permit [J | Roadway & Storm Drain Infrastructure
1. Total Owned Land Area: At Site: 12.25 Acres Being Developed/Disturbed:  12.25 Acres +/-

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

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

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

5. Approximate upstream land area which drains to the subject site: 0 acre +/-

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

Master Drainage Study for Skye Canyon (SHG, DS4420),

Technical Drainage Study for Skye Canyon Phase 2 Infrastructure (SHG, DS4739) & TDS Updates 1 thru 4

7. If known, please briefly identify the proposed discharge point(s) of runoff from the site: Drains to local storm drain that discharges

to the trunkline in Eagle Canyon Avenue.

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

£
[T\
”Submit this form as part of the required drainage study to the local entity which has jurisdiction over
\\G 2 The subject property. This form may provide sufficient information to serve as the Conceptual Drainage
\‘ Js Stud
S % .
§ STANL e *Newly Required Field
] OKEY AMADI = **Review and concurrence of the Clark County Regional Flood Control District is required
= =
“6 EXB 12/31/18 § Revision Date
% %, (VIL_# @
Ho. 21724 3
o\ [
Engineer’s Seal Local Entity File No.
REFERENCE: SHG Job No. OLY1501.001 STANDARD FORM 1

Updated 05/01/2008




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Project Name: Skye Canyon Il Parcel 2.14 Map ID:

Firm Name: Slater Hanifan Group (SHG)

Address: 5740 S. Arville St., Suite 216

City: Las Vegas State: Nevada Zip: 89118

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

Property KAG Development West, LLC / Ninety-Five Management, LLC

Address: 11411 Southern Highlands Parkway, Suite 300

City: Las Vegas State: NV Zip: 89141

Reviewed By: Date Received: Date Accepted for Review:

The following checklist is intended as a guide for the engineer preparing a Technical Drainage Study to submit to the
local entity and Clark County Regional Flood Control District (if necessary). The listed items are the minimum
information required prior to the entity performing a review. The engineer will remain responsible to ensure the
Technical Drainage Study is prepared within the guidelines as set forth in the Clark County Regional Flood Control
District (CCRFCD) Hydrologic Criteria and Drainage Design Manual (MANUAL).

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

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

l. GENERAL REQUIREMENT:

Yes No
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.

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

Reference: STANDARD FORM 2




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Il. MAPS AND EXHIBITS

Yes No
X

X

X

X

X

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

A copy of the current CCRFCD Master Plan Update Figure, (F-12), for Flood Control Facilities
and Environmental areas with the site delineated.

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

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

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

lll. DRAINAGE PLAN

Yes No

Sheet size: 24” x 36” sealed by a registered engineer in the State of Nevada.

Minimum scale: 1" =60'.

Project name.

Vicinity Map with local and major cross streets.

Revision box.

North arrow and bar scale.

Engineer’s/consultant’s address and phone number.

Elevation datum and benchmark.

Legend for symbols and abbreviations.

X X |IX X |X [X [X |X |[X |X

Cutffill scarps, where applicable.

x

Street names, grades, widths.

Proposed future and existing spot grades for top of curbs and street crowns at lot lines, grade

breaks, and along curb returns on both sides of the street.

REFERENCE:

STANDARD FORM 2




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

lil. DRAINAGE PLAN (Continued)

Yes No

X

X

N/A

’><><><><

N/A

N/A

Existing contours encompassing the site and 100 feet beyond with spot elevations for important
locations, where appropriate.
Minimum finish floor elevations with top-of-curb elevations at upstream end of lot.

Proposed typical street sections.

Streets with off-set crowns.

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

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

Existing improvements and their elevations.

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

Concentration points and drainage flow direction with Q100 and Vioo and D1oo in streets.

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

Location and cross-section of street capacity calculations.
Cross-sectional detail for channels, including cutoff wall locations.

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

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

Location and detail of existing, proposed, and future block wall openings. Minimum size is16"x48".
Wrought iron gate is required for flows > 10 cfs.

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

REFERENCE:

STANDARD FORM 2




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

lll. DRAINAGE PLAN (Continued)

Yes No
Perimeter retaining wall locations. All existing and proposed walls (retaining screen and flood)
X must be shown with adjacent ground elevations. Flood Walls with 8-inch concrete masonry unit.
X Building and/or lot numbers.

N/A  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
N/A  proposed floodplains based on best available information.

For areas in Zone A, AE, AH, and AQ, 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
N/A  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 Q1o flows.

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

IV. HYDROLOGIC ANALYSIS

Yes No

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

Input and output information for existing conditions from computer models (HEC-1 or TR-55). The
N/A  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.

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 Qioo for both individual basins
X and 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




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 Q100 and Q1o flows representing the worst case for interior
and all perimeter streets. Qio0d x v <8. Qiod x v <6 and 12 foot dry lane for rights-of-way > 80
X 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, Qoo
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
N/A intersection losses, where appropriate.
Provide necessary freeboard requirements to set the finished floor elevations of all proposed
buildings, 2 x depth of flow or depth of flow plus 18 inches of freeboard, whichever is less. The
minimum requirement is 6 inches above adjacent upstream top of curb. Buildings adjacent to
drainage easements must always be provided with 18 inches of freeboard above the Qioo weir
X height or flow depth, which ever is greater.
A complete water surface profile analysis (HEC-2, HEC-RAS, etc.) for channel flows and FEMA
N/A  Zone A flood zones.
e Field survey data.
e Input and output information.
e Plotted cross-sections based on survey with proper encroachments.
¢ A map showing the location of the cross-sections.
e  Analysis of both sub- and super-critical flow segments.
e 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.
X Hydraulic calculations for culverts and storm drains. D-Load calculations must be provided for storm
drain pipes in public rights-of-way, including headwater pool inundation.
The mitigation of nuisance water, both during construction and in the fully developed condition, must
X be addressed.
REFERENCE: STANDARD FORM 2




CITY OF LAS VEGAS

MINIMUM DRAINAGE STUDY CRITERIA
STANDARD FORM 2 CHECKLIST SUPPLEMENT

(Revised 5/18/11)

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

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

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

I. GENERAL REQUIREMENT

Yes No

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

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

An electronic copy of the complete submittal is required to be submitted with one original hard copy
of the study. Electronic documents should be on a universal computer-readable digital output
device replicating your submittal. An Indexed Portable Document Format (PDF) or Print Ready

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

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

Il. GRADING PLAN INFORMATION

Yes | No

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

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

Label existing topography at a minimum 5 foot elevation interval including adjacent developments,
X y finished floor elevations of existing buildings and top of existing curbs extending 100 feet around the
perimeter of the site. (*Measured from the centerline of the adjacent roadway.)

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

www.lasvegasnevada.gov
Page 1




CITY OF LAS VEGAS MINIMUM DRAINAGE STUDY CRITERIA CHECKLIST

Il. GRADING PLAN INFORMATION

Yes

No

X

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

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

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

N/A

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

N/A

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

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

N/A

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

N/A

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

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

Yes | No

) N/A Concrete valley gutters are required in parking lots with slopes less than 1 percent. Slopes through
cul-de-sac must be at a 1 percent minimum where flow is drained through the cul-de-sac.
Ten-foot wide public drainage easements to be privately maintained are allowed for flow less than 20

- N/A | cfs. The depth of flow entering the easement must be checked using the submerged weir
calculation.

_ N/A The limits of the flood zones and the base flood elevations (BFE) must be shown on all grading plans
for all developments within a Special Flood Hazard Zone A, AO, AE, etc.
Minimum finish floor elevation is 6 inches above highest adjacent top of curb. Finish floor

x calculations must include allowances for super elevations on curves and velocity head for tee
intersections.

: N/A Finished floor elevations for buildings adjacent to public drainage easements must be a minimum of

18 inches above the Q100 weir of submerged weir elevation, whichever is greater.

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

www.lasvegasnevada.gov
Page 2




CITY OF LAS VEGAS MINIMUM DRAINAGE STUDY CRITERIA CHECKLIST

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

Yes | No
Lots with “B and C Type Drainage” that drain from one lot to another through a drainage easement
- N/A | shall be required to install an underground nuisance drainage system or a 2-foot valley gutter. 16” x
24" minimum block wall openings are required for both options.
Bubblers are required across 80 foot and greater ROW streets. When flows exceed 10 cfs, bubblers
- N/A | larger than 18 inches will be required up to a maximum of 36”. Inlets must be sized to match the pipe
size provided.

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

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

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

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

www.lasvegasnevada.gov
Page 3
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1
1.1

1.2

1.3

Technical Drainage Study — Skye Canyon II Parcel 2.14

INTRODUCTION

Project Overview & Study Purpose

Ninety-Five Management, LLC is proposing a single-family residential development,
identified as Skye Canyon Il Parcel 2.14, within the city limits of Las Vegas, Nevada. The
proposed development is approximately £12.5 acres in area and located at the northwest
corner of the intersection of Eagle Canyon Avenue and Skye Village Road.

The proposed development is located within the master planned Skye Canyon property and
specifically in the Phase 2 area supported by the Technical Drainage Study for Skye
Canyon — Phase 2 Infrastructure (DS4739). All roadways and perimeter drainage
infrastructure required for development of Parcel 2.14 has been technically addressed in
the Phase 2 Infrastructure drainage study. Parcel 2.14 proposes utilization of drainage
facilities provided by the Phase 2 Infrastructure. It is the objective of this study to show
conformance to the drainage patterns established by the Phase 2 Infrastructure drainage
study.

Additionally, the 1,662 acre Skye Canyon property has been master planned and the most
recent Update to the Master Drainage Study for Skye Canyon (DS4420) has been
approved by the City of Las Vegas on August 15, 2016. Parcel 2.14 has been proposed
within the framework set forth in the Master Drainage Study.

Description of Improvements

The project is located within Township 19 South, Range 59 East and Section 12, generally
within a portion of APN 126-12-710-002. Parcel 2.14 is bound by Eagle Canyon Avenue to
the south, Parcel 2.15 to the west, Skye Canyon Park and Clubhouse to the north, and
Skye Village Road to the east. A location map identifying the site in relation to major
streets in the vicinity has been prepared as Exhibit A, included in Appendix A.

The project consists of construction of single-family residential lots averaging 6,000 ft? in
area and all associated interior roadways. The typical onsite roadway is to be proposed as
a 49-ft wide private street with modified roll curb. The adjacent perimeter roadways are to
be installed by separate Phase 2 Infrastructure improvements and Phase 1 Infrastructure
and are considered existing for development of Parcel 2.14.

Drainage improvements necessary to control storm runoff and satisfy local drainage criteria
onsite have been proposed by Parcel 2.14. The proposed drainage improvements are
intended to connect into the existing Phase 2 Infrastructure facilities.

FEMA Flood Zone Designation

The Parcel 2.14 site boundary has been delineated on current FEMA FIRM Panel Map
32003C1750E, dated September 27, 2002, as Exhibit B included in Appendix A. Per the
FIRM Panel, the project site is located within a FEMA designated unshaded Zone ‘X,
defined as areas outside the 0.2% (500-year) annual chance floodplain. An unshaded
Zone ‘X’ is located outside a FEMA designated Special Flood Hazard Area (SFHA).

1
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1.4 CCRFCD Facility Information

The project site has been delineated on the current 2013 Clark County Regional Flood
Control District (CCRFCD) Las Vegas Valley Flood Control Master Plan Update (2013

MPU, Reference 1) facility figure as Exhibit C, included in Appendix A. Per the 2013 MPU,

two (2) CCRFCD regional facility alignments are considered pertinent to Parcel 2.14. The
following is a summary of the pertinent regional facility alignments, per the 2013 MPU,
addressed by this study:

e CNKC 0050 within Eagle Canyon Avenue. This facility is proposed as a part of the
Phase 1 Infrastructure improvements as a 72-inch RCP and an 8-ft by 6-ft RCA
downstream of the Parcel 2.14 project site. The Phase 2 Infrastructure
improvements have established a tie in and acceptable flows to this regional facility.
Stubs have been provided by the Phase 2 Infrastructure improvements for adjacent
parcels and the Parcel 2.14 site utilizes an existing stub as a discharge location.

1.5 Referenced Documents

The following documents have been utilized as reference materials in the preparation of this
drainage study. The referenced documents have been reviewed and determined acceptable for
reference. Slater Hanifan Group concurs with all referenced and adopted hydrologic and
hydraulic analyses from the studies and the results established therein.

1.

Technical Drainage Study for Skye Canyon — Phase 2 Infrastructure, prepared by Slater
Hanifan Group (hereinafter referred to as the Phase 2 Infrastructure Study, Reference 4),
has technically designed the adjacent perimeter roadways and associated drainage
infrastructure utilized by Parcel 2.14. The Phase 2 Infrastructure Study has been
referenced to show Parcel 2.14 development conformance to the drainage patterns for
the perimeter infrastructure in order to prove that development is in accordance with the
master plan for the area. The following specific items have been referenced from the
Phase 2 Infrastructure Study and included in Appendix E:
e The Phase 2 Infrastructure interim condition functions as Parcel 2.14’s existing
drainage condition.
e Hydraulic modeling of the lateral and Eagle Canyon Avenue storm drain for
utilization in the proposed Parcel 2.14 storm drain design
e Offsite flow impacts from the adjacent perimeter roadways.

Technical Drainage Study for Skye Canyon — Phase 1 Infrastructure, prepared by Slater
Hanifan Group (hereinafter referred to as the Phase 1 Infrastructure Study, Reference 5),
has technically designed the adjacent perimeter roadway Skye Village Road. Items
referenced from the Phase 1 Infrastructure Study are included in Appendix F:

Master Drainage Study for Skye Canyon, prepared by Slater Hanifan Group (hereinafter
referred to as the SHG Master Study, Reference 6), had conceptually master planned the
drainage improvements required for the current land plan on the property. The
referenced Phase 2 Infrastructure improvements were shown to be in conformance with
the master drainage patterns per the SHG Master Study. Therefore, if this study shows
Parcel 2.14 is in conformance with drainage patterns presented in the Phase 2
Infrastructure Study, then it is surmised that it is also in conformance with the SHG
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Master Study. As a result, no reference computations from the SHG Master Study is
considered necessary in preparation of this Parcel 2.14 technical study since the
materials were already adopted by the Phase 2 Infrastructure Study. However, materials
from the most recent Update #3 to the SHG Master Study have been provided in
Appendix G for informational purposes.

2 METHODOLOGY

2.1

2.2

Compliance

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

Hydrologic Modeling

Modeling:

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

Precipitation:

The site is located outside of the McCarran Airport Rainfall Area. Per the CCRFCD Manual
precipitation exhibits, the precipitation values utilized in this study’s HEC-1 models are 3.00
and 1.67 inches for the 100-year and 10-year storm event, respectively. No drainage area
exceeds 8 square miles, an SDN 3 design storm distribution referenced from Table 503 of
the CCRFCD Manual is used. Relevant tables and figures from the CCRFCD Manual have
been included in Appendix B.

Curve Number:

The SCS curve number loss rate methodology was utilized to approximate infiltration for
the drainage basins. The soils information within the watershed was obtained from the
NRCS Natural Resources Conservation Service of the Las Vegas Valley Area, Nevada,
Part of Clark County (Soil Survey, Reference 3). This study’s drainage basins lie within the
following soil types delineated on Exhibit D, included in Appendix A:
e Soil 155 — Cave gravelly fine sandy loam, 4 to 15 percent slopes. This soil is
composed of 100% HSG ‘D’.

A composite curve number for land use utilized in this study’s hydrologic analysis has been
obtained utilizing the percentage identified above, and the computations are included in
Appendix B.

Note that this project proposes lots that are an average of 6,000 ft? in area which utilizes a
“6,000 sq-ft” lot curve number per the CCRFCD Manual Table 602A; therefore, the curve
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numbers utilized are in conformance with the SHG Master Study as well as the Phase 2
Infrastructure Study that designed the receiving drainage facilities.

Lag Time:

The lag time is defined as the time measured from the center of mass of excess rainfall to
the time to peak of the outflow hydrograph. The lag time is related to the time of
concentration as 0.6 times the time of concentration. The time of concentration is defined
as the time required for runoff to flow from the hydraulically most distant point of a basin to
the outlet point of the basin. Standard Form 4, as outlined in the CCRFCD Manual, was
utilized to determine the lag times for basins modeled. The lag time computations have
been included in Appendix B.

Hydraulic Modeling & Criteria

Street Flow:

Street flows have been analyzed utilizing the Flowmaster Version 8i software by Haestad
Methods. In accordance with the CCRFCD Manual, the following criteria apply:
e 10-year minor storm event: maximum flow depth of 1-ft from gutter flowline, and
depth times velocity factor (DxV) not exceeding 6.
e 100-year major storm event: maximum flow depth of 2-ft from gutter flowline, and
depth times velocity factor (DxV) not exceeding 8.

Curb Inlets:

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

Storm Drains:

The hydraulic analysis for the proposed storm drain has been performed utilizing the Water
Surface and Pressure Gradient (WSPG) Hydraulic Analysis System software by the Los
Angeles County Department of Public Works. As outlined in the CCRFCD Manual, storm
drain facilities are designed to maintain its hydraulic gradient line (HGL) minimum 1-ft
below above finished grade and limit the flow velocities in the facility to less than 25 ft/s.

Emergency Overflow:

Emergency overflow computations have been provided through utilizing the Flowmaster
Version 8i software by Haestad Methods.

3 EXISTING DRAINAGE CONDITION

3.1

Definition/Discussion of Existing Condition
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The existing condition considers the Phase 2 infrastructure as existing and the project site
mass graded and draining in a south easterly direction per the Phase 2 Infrastructure plans.
The site has been assessed by the Phase 2 Infrastructure study and Master Drainage
study in the past. Due to the site being surrounded by perimeter streets provided by the
Phase 2 Infrastructure study, there are no impacts to the Parcel 2.14 project site that will
differ from what has been previously analyzed in the approved studies. As a result, no
additional analyses have been performed by this study to demonstrate an existing drainage
condition for Parcel 2.14.

4 DEVELOPED DRAINAGE CONDITION

4.1

4.2

4.3

4.4

Definition of Developed Condition

The developed condition considers the Parcel 2.14 area constructed, inclusive of the
proposed interior roadway infrastructure. The offsite storm drain improvements in Eagle
Canyon Avenue are installed per the Phase 2 Infrastructure Study. Included in this project
are the proposed drainage facilities that are designed to collect and convey storm runoff
produced by the entire Parcel 2.14 area and conform to the master planned drainage
patterns established in the Phase 2 Infrastructure Study.

The upstream offsite drainage areas are assumed to be fully developed and follow the
ultimate conditions, as illustrated by the Phase 2 Infrastructure Study.

Discussion of Developed Condition

Refer to Exhibit E, included in Appendix A, for a detailed illustration of the developed
condition drainage patterns.

Parcel 2.14 is defined as Basin DON. Basin DON drains to onsite roadways that convey
flow south and east to a 15-ft type CM2 drop inlet. Intercepted flow is conveyed into the
trunkline beneath Eagle Canyon Avenue.

Summary of Developed Condition Flows

A summary of the existing condition flow, as determined by HEC-1 analysis and reference
material, has been presented on Exhibit E. Refer to Appendix B for the applicable HEC-1
analysis.

Summary of Developed Condition Street Flows

A hydraulic analysis table of the street flows, as determined by Flowmaster, has been
presented on Exhibit E. Refer to Appendix C for the applicable Flowmaster analysis.

Section O-1 — This section is representative of the proposed interior private roadways. The
section is described as a full street 49° ROW with roll-curb and gutters, analyzed with a
minimum/maximum slope, and utilized a flowrate from Basin DON. The maximum slope
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utilized the specific energy to evaluate the proposed finished floor elevations. The minimum
slope utilized the normal depth to evaluate the proposed finished floor elevations. In
addition, these sections were used as the most conservative sections to evaluate the flow
conditions within the onsite roadways to ensure all street flow criteria is met.

Section O-1a — This section is representative of the proposed interior private roadways.
The section is described as a full street 49° ROW with roll-curb and gutters, analyzed with
the maximum slope on Warm Skye Street, and utilized a flowrate from Prorate Basin
DON(B). This section was specifically analyzed to ensure the specific energy of the flow
conveyed by Warm Skye Street does not overtop the high point at the entryway.

Section P-1 — This section is representative of the existing Skye Village Road. The section
is described as a half street 100’ ROW with L-curb and gutters, analyzed with the minimum
slope, and utilized a flowrate of approximately 6.5 cfs being one-quarter of the flow from
basin HUAL (Q100=26 cfs) referenced from the Phase 1 Infrastructure Study. The normal
depth generated by this section was used to evaluate the finished floor elevations adjacent
to the roadway.

Sections ECA3b, ECA3c & ECA4 - These sections are representative of existing Eagle
Canyon Avenue. The sections were referenced from the Phase 2 Infrastructure Study. All
sections are provided; however, the section with the highest normal depth was utilized to
evaluate finished floor elevations as well as the site entrance hump requirements.

Summary of Drainage Facilities

Storm Drain

The project site proposes an onsite drainage facility. The main onsite storm drain alignment
has been identified by WSPG model “P6-L2”. The alignment had been provided by the
Phase 2 Study as a lateral stub (Facility L8). Facility L8 has been reset from the existing
curb inlet (Facility P6) and realigned/extended to connect with the proposed 15-ft Type
CM2 drop inlet located in sump (Facility P1). The proposed inlet (Facility P1) will collect the
entire onsite runoff and convey it through a 24” RCP lateral which connects to the Phase 2
Infrastructure study. Note that per the Phase 2 Infrastructure Study, Facility L8 was
designed to collect approximately half the onsite flow while the remaining flow was
anticipated to spill onto Eagle Canyon Avenue and be collected by the dual 17.5-ft Type
CM2 inlets located in sump (Facility P6). The proposed storm drain system was reanalyzed
and shown to have the capacity to convey the entire onsite runoff.

The WSPGW model for the proposed storm drain and a facility summary table are provided
in Appendices C and A (Exhibit E), respectively.

Emergency Overflow Path

Section E-1 — An emergency overflow path is provided for the proposed storm drain. The
emergency overflow path is provided to ensure a flow path for ponded flow in the case that
the proposed inlet gets completely clogged.
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5 ULTIMATE DRAINAGE CONDITION
5.1 Definition/Discussion of Ultimate Condition

The ultimate condition considers that Skye Canyon is entirely developed, inclusive of the
future residential areas bound by the Phase 2 Infrastructure improvements. A conceptual
ultimate drainage condition had been defined by the referenced Phase 2 Infrastructure
Study, and it has been utilized in the preparation of this study’s ultimate condition analysis.

6 PROPOSED FINISHED FLOORS

The proposed finished floor elevations satisfy the CCRFCD as well as the local City of Las
Vegas policy and are elevated a minimum of 6-inches above the adjacent top of curb
elevation measured at the high side of the lot. In addition, all finished floors are adequately
flood protected and elevated above twice the depth of flow in the adjacent street. The
hydraulic evaluation of proposed finished floors, utilizing the applicable flow depths
established by this study, has been included in Appendix F.

Additionally, an emergency overflow path is provided at the low point proposed in the site to
allow for storm flows to exit into Eagle Canyon Avenue in the case that the onsite drop inlet
becomes clogged or considered inefficient. After inspection of weir computations included
in Appendix C, the adjacent affected lots have been determined to be above the overflow
water surface elevation at the exit point; therefore, considered adequately flood protected.

7 CONCLUSIONS & RECOMMENDATIONS

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

2. The proposed drainage patterns are in conformance with the Phase 2 Infrastructure
Study as well as the SHG Master Study. It is anticipated that the Phase 2 Infrastructure
improvements are in place and functioning prior to start of Parcel 2.14 development.

3. Although, the Phase 2 Infrastructure Study only anticipated a portion of the onsite flows
to be captured by the storm drain stub while the remainder will overflow into Eagle
Canyon Avenue to be intercepted by the sump inlets. The subject study now proposes
to capture and discharge the entire onsite flows to the lateral stub and into its proposed
storm drain facilities. Hydraulic analysis and modeling show that the adjustment due to
additional surface flows does not adversely impact the Eagle Canyon Avenue facilities
as the overall quantity of flow from the site remains the same.

4. The proposed street flow and storm drain facilities satisfy local and CCRFCD criteria.

5. The proposed finished floors are adequately flood protected meeting criteria against
design flows and potential overflow conditions.
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6. The grading plan, storm drain profile and detail sheets for this project have been
included with this study. These plans support the drainage patterns and conclusions
detailed in this study.
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Flood Control Facility Summary
- . Design Qo0 Proposed Q100
Facility ID Facility (cfs) (cfs) Comment
X0** Existing 5-ft Type CM2 Dls N/A N/A Provided for Nuisance Flows Only
X3** Existing 20-ft Sump Drop Inlet 39 42.5 36" RCP Lateral
X3A** Existing 48" RCP 102 88.5
X3C** Existing 72" RCP 479.5 479.5
P1 Proposed 15-ft Type CM2 Inlet 34 34
P4A* Existing 48" RCP 262 269
P5* (2) Existing 7.5-ft Type CM2 Dls 14 8 24" RCP North, 18" RCP South Lateral
P5SA* Existing 48" RCP 292 289
P5B* (2) Existing 5-ft Type CM2 Nuisance Dls Nuisance 10 Q shown is total for both inlets
P5C* Existing 54" RCP 292 299
P66~ (2) Existing 17.5-ft Type CM2 Sump Dls 51 41 42" RCP laterals (Q shown is total for both inlets)
PBA* Existing 66" RCP 387.5 391
o Existing RCP Lateral to be reset and storm drain to
L8 Proposed 24" RCP 17 34 be extended to Facility P1
L9* Existing 36" RCP 27.5 34
1- " Denotes a Facility Constructed w ith the Phase 1 Infrastructure Study
2 - "™ Denotes a Facility Constructed w ith the Phase 2 Infrastructure Study
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Summary o
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. Area Q100 Q1o o
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DON 11.46 34 16
Prorated Flow Summary
100-yr Unit :
Basin ID (?:}‘;; ; :gfeas) Flow S
(cfs/acre)
DON 34 11.46 3.0
100-yr Unit
. Q100 Area
Subbasin ID Flow
(i) SaRe (cfs/acre)
DON(A) 29 9.85 3.0
DON(B) 5 1.61 3.0
TOTAL 34 11.46
Developed Condition 100-Year Street Flow Summary (a
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SLATER

Rainfall and Precipitation Computation

HAN | FAN Project Name: Skye Canyon Parcel 2.14

G RO U P Date: 4/10/2018

File Name: OLY1719.000 TDS Precipitation Calcs.xls

CONSULTING ENGINEERS & PLANNERS By: CWB
Data: Reference:
Project is located in: Township: 19 S. Range: 59 E. Section: 12 APN Map
Site is NOT located in the McCarran Airport Rainfall Area Figure 513*
Rainfall Depth-Duration-Frequency 10-Year, 6-Hour:  1.35 inches Figure 503*
Rainfall Depth-Duration-Frequency 100-Year, 6-Hour: 2.10 inches Figure 506*
Precipitation Adjustment Ratios:
10-Year: 1.24 Table 501*
100-Year: 1.43 Table 501*
Six Hour Depth Area Reduction Factors (DARF):
Area (gross acres): 123 =  0.0191  square miles Table 502*
DARF = 1.00

Calculations:

Pio=1.67 10-Year Precipitation (in)
P00 = 3.00 100-Year Precipitation (in)

P10/P100= 0.56 HEC-1 Multiple Ratio Value

Equations:

P=(Rainfall)*(Precipitation Adjustment Ratio)*(Depth Area Reduction Factor)

* Equations taken from the Clark County Regional Flood Control District - Hydrologic Criteria and Drainage Desi

5740 S. Arville St., Suite 216 - Las Vegas, NV 89118
Ph. 702-284-5300 - Fx. 702-284-5399




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

McCARRAN AIRPORT RAINFALL AREA
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1. Refer to Table 505 and Figure 516 Depth-Duration- Frequency
values in the McCarran Airport Rainfall Area.
2. Refer to Table 506 and Figure 517 for Time-Intensity-Frequency
values on the McCarrin Airport Rainfall Area.
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[*Project site not Iocated within the McCarran Ramfall area (T19S-R59E-S12) |
TOWNSHIP RANGE SECTIONS TOWNSHIP RANGE SECTIONS
18 South 59 East 13-15,22-26,36 20 South 62 East 4-9,16-20,29-32
18 South 60 East 30-32 21 South 60 East 1-4,9-16,21-28,33-36
19 South 60 East 1-6,8-16,21-28,33-36 21 South 61 East ALL SECTIONS
19 South 61 East  ALL SECTIONS 21 South 62 East 4-9,15-23, 25-36
19 South 62 East 2-11,14-23,27-34 22 South 60 East 1-4,10-15,24
20 South 60 East 1-3,10-15,21-28,33-36 22 South 61 East 1-24,26-29
20 South 61 East  ALL SECTIONS 22 South . 62 East 1-10,17-18
Notes: :
Revision
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REFERENCE:
USACE, Los Angeles District, 1988

FIGURE 513
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

RAINFALL DEPTH-DURATION-FREQUENCY
100-YEAR, 6-HOUR
(DEPTHS IN TENTHS OF INCHES)
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

RAINFALL DEPTH-DURATION-FREQUENCY

10-YEAR, 6-HOUR
(DEPTHS IN TENTHS OF INCHES)-

g 12 12 12 13 e 15 15 15 ISl 7

Eé\/ ) - J \ !'a
1 g; )ye o) RaficE /\ 7 i
_l— i(g 56 57 33 59 60 1 :2 63 64 . H) 6 = " lsrd Standar
!_T / léJ /,jf\i——/ m lgu Pura?leld
| 7 A} (2t 0.,
:[::L” “N\) /// Lis ID _( ((( d 15
——\ A INA NI Vg
i N N (_%/ H— W U / . "257
NN L AT AT |- <
- NS =T W T
:Project Site* /A,/ ? o NSS— L/ I) =
\ l\4 \ ! [/ 7/)% s 20 20 ’IrS 2
35— “ \ \@%4? = 36 le
N l \ e)\ NN G \ 2 :
\\\\Q/‘ A - 15/ /: 24
\\‘\r "j r"'\ 25 N
"o\ ﬂ/'\\&} "
W=D
|6|_\,\\ ( N *
1.35x 1.24 = ch g P e \ = l}
J ) 30
\\ \ n
hom— o L ‘\ Laughlin gp 32
//z ':r:a. SeeA FFiJg:re 51;." s 33 - Dot
_WRC REFERENCE: FIGURE_;-oa

NOAA ATLAS 2, VOLUME VII NEVADA, 1973

ENGINEERING




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

PRECIPITATION ADJUSTMENT RATIOS

Recurrence 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.

3. Tables 505 and 506 require no adjustments.

Revision Dail
REFERENCE:
USACE, Los Angeles District, 1988 TABLE 501




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL |

SIX HOUR DEPTH-AREA REDUCTION FACTORS

Drainage Area Six-Hour Depth-Area |
(Square Miles) Reduction Factor
6.0 1.00
0.5 0.98
1.0 0.97
2.0 0.93
4.0 0.91
6.0 0.90
8.0 0.88
10.0 0.86
20.0 0.79
30.0 0.74
50.0 0.68
100.0 0.60
150.0 0.55
200.0 0.51
300.0 0.46
400.0 0.42
500.0 0.39

NOTES: 1. A graphical representation of these factors is presented in Figure
514, '

2. Consult with the local entity and/or the CCRFCD for guidance in
using the Depth-Area Reduction Factors for drainage areas greater
than 200 square miles.

Revision Dare

S — ——

| REFERENCE: .
USACE, Los Angeles District, 1988




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL
SIX-HOUR STORM DISTRIBUTIONS

Percent of Percent of
Total Storm Depth Total Storm Depth

Storm Time Storm Time _

(In Minutes) | SDN3 SDN4 SDN5 (In Minutes) | SDN3 SDN4 SDN5
0 0.0 0.0 0.0 185 32.2 37.6 43.0
5 2.0 2.0 2.0 190 35.2 415 47.7
10 5.7 5.8 5.9 195 40.9 46.2 51.4
15 7.0 7.5 8.0 200 499 53.0 56.1

20 8.7 9.9 11.0 205 59.0 61.0 63.0
25 10.8 12.6 14.4 210 71.0 71.0 71.0
30 12.4 13.7 15.0 215 74.4 73.2 72.0
35 13.0 14.5 16.0 220 78.1 75.6 73.1
40 13.0 14.9 16.8 225 81.2 78.2 75.2
45 13.0 15.1 171 230 81.9 79.9 77.9
50 13.0 15.5 18.0 235 83.5 81.3 79.0
55 13.0 15.6 18.2 240 85.1 82.3 79.5
60 13.0 15.9 18.7 245 85.6 83.0 80.4
65 13.3 16.2 19.0 250 86.0 83.5 81.0
70 14.0 16.9 19.7 255 86.8 84.4 82.0
75 14.2 17.2 20.2 260 87.6 85.1 82.6
80 14.8 17.9 21.0 265 88.8 86.4 84.0
85 15.8 18.9 22.0 270 91.0 88.5 85.9
90 17.2 20.1 23.0 <275 92.6 90.8 88.9
95 18.1 21.1 241 280 93.7 92.4 91.0
100 19.0 22.0 25.0 285 95.0 94.4 93.8
105 19.7 228 25.9 290 97.0 96.8 96.6
110 19.9 23.2 26.5 295 97.6 97.3 97.0

l 115 20.0 24.0 28.0 300 98.2 97.8 97.4
120 20.1 24.6 29.0 305 98.5 98.2 97.9
125 20.4 25.2 30.0 310 98.7 98.4 98.1
130 21.4 26.0 30.5 315 98.9 98.6 98.3
135 229 26.9 30.9 320 99.0 98.8 98.5
140 241 27.6 31.0 325 99.3 99.1 98.9
145 24.9 28.3 31.7 330 99.3 99.2 99.0
150 25.1 28.6 32.1 335 99.4 99.3 99.2
155 25.6 29.2 32.7 340 99.5 99.4 99.3
160 27.0 30.2 33.3 345 99.8 99.7 99.6
165 27.8 31.2 34.6 350 99.8 99.8 99.7
170 28.1 32.1 36.1 355 99.9 99.9 99.9
175 28.3 33.2 38.1 360 100.0 100.0 100.0
180 29.5 35.2 40.8

NotesI 1. Fordrainage areas less than 8 square miles in size, use SDN 3. _
. Fordrainage areas greater than or equal to 8 square miles and less
than 12 square miles in size, use SDN 4. Revision Date

3. Fordrainage areas greater than or equal to 12 square miles, use SDN 5.
4. A graphical representation of these values is presented on Figure 515.

JREFERENCE: e sosj
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Soil Data & Curve Number Computation

Project Name: Skye Canyon Parcel 2.14

GROUP Date: 4/10/2018
CONSULTING ENGINEERS & PLANNERS File Name: OLY1719.000 TDS SF4.xIs
By: CWB
Data: Reference:
Exhibit D
NRCS Soil Data
Soil Type - Soil Survey Area & Version, Soil Description A B C D
LV. | 155 [LasVegasValley 2014  [Cave gravelly fine sandy loam, 4 to 15 percent slopes 0% | 0% 0% 100%
Land Use A B (o D
Residential (6,000 sf) 80 87 90 92
DEVELOPED CONDITION
HYDROLOGIC SOIL GROUP
BAsINID | SERVEY | soi Type | SUBAREA LAND USE PERCENTS LAND USE CN S
PERCENT A B C D A B C D ACRES
DON LV 155 100.0% Residential (6,000 sf) 0% 0% 0% | 100% 80 87 90 92 11.46 92.00
TOTAL PERCENT| 100.0% TOTAL AREA & COMPOSITE CURVE NUMBER:} 11.46 92.00

5740 S. Arville St., Suite 216 - Las Vegas, NV 89118
Ph. 702-284-5300 - Fx. 702-284-5399
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

RUNOFF CURVE NUMBERS
"~ (URBAN AREASY)

Curve numbers for

Cover description hydrologic soil group—
Average percent
Cover type and hydrologic condition impervious area? A B (5 D
Fully developed urban areas (vegetation established)
Open space (lawns, parks, golf courses, cemeteries.
ete.p:
Poor condition (grass cover < 50%) .............. 68 79 86 89
Fair condition (grass cover 50% to 75%)........... 49 69 79 84
Good condition (grass cover > 75%) .............. 39 61 74 80
Impervious areas:
Paved parking lots. roofs, driveways, ete.
(excluding right-of-way). .........ccooiuiuvnnnnnn. 98 98 98 98
Streets and roads:
Paved: curbs and storm sewers (excluding
rght-of-Way)..ooiiiiiiiiie it 98 98 98 98
Paved: open ditches (including right-of-way) ....... 83 89 92 93
Gravel (including rightof-way) ................... 7 8 89 91
Dirt (including rightof-way) ..................... T2 8 87 89
Western desert urban areas:
Natural desert landscaping (pervious aress only)... 63 T 85 88
Artificial desert landscaping (impervious weed
barrier, desert shrub with 1. to 2:inch sand
or gravel muich and basin borders). .............. 96 96 96
Urban districts:
Commercial and business...........cooveueennn.... 85 89 92 94 95
IR R e e i e i aaaaa - ¢ - o s 1 s T2 81 88 91 93
Residential districts by average lot size:
See Table 602A
Developing urban areas
Newly graded areas (pervious aress only,
NO VegetationP .......iiiiuiiertnnnnncenaanananan. T 86 91 94

Average runoff condition, and I, = 0.2S.

N =

CN’s for other combinations of conditions may be computed using Figure 603.

w

CN's shown are equivalent to those of pasture. Composite CN"s may be computed for other combinations of open space cover type.

The average percent impervious area shown was used to develop the composite CN"s. Other assumptions are as follows: impervious areas are directly
connected to the drainage system. Impervious areas have a CN of 98, and pervious areas are considered equivalent to open space in good hydrologic condition.

4 Composite CN's far natural desert landscaping should be computed using Figure 603 based on the impervious area percentage (CN #98) and the pervious area

CN. The pervious area CN's arc assumed equivalent to desert shrub in poor hydrologic condition.
5 Composite CN's to use for the design of temporary measures during grading and construction should be computed using

Figure 603 based on the degree of development impervicus area percentage) and the CN's for the newly graded pervious areas. Revision Date
—
REFERENCE: TABLE 602

SCS TR-55, USDA, June 1986.

1 o0of 4



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

RUNOFF CURVE NUMBERS - RESIDENTIAL DISTRICTS

Average Lot Size Percent |Curve Number for H ydrologic Soil Groups

or Usage' Impervious? A B C D
Apartments/Condos 72 81 88 91 93
Townhouse4/6,000 sq ft lots or less? 69 80 87 90 92
7,000 sq ft lots 63 76 84 89 91
8,000 sq ft lots 58 73 82 . 88 90
10,000 sq ft lots 38 61 75 83 87
14,000 sq ft lots | 30 57 72 81 86
20,000 sq ft lots 25 54 70 80 - 85
40,000 sq ft lots 20 51 68 79 84
80,000 sq ft lots 12 46 65 77 82

1 Lot size should represent the size of the average lot and not the gross acreage divided 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, commercialbusiness/industrial land use
should be used.

Revision




USDA United States

—7‘ Department of
Agriculture

NRCS

Natural
Resources
Conservation
Service

A product of the National
Cooperative Soil Survey,
a joint effort of the United
States Department of
Agriculture and other
Federal agencies, State
agencies including the
Agricultural Experiment
Stations, and local
participants

Custom Soil Resource
Report for

Las Vegas Valley Area,
Nevada, Part of Clark
County

August 31, 2016



Preface

Soil surveys contain information that affects land use planning in survey areas. They
highlight soil limitations that affect various land uses and provide information about
the properties of the soils in the survey areas. Soil surveys are designed for many
different users, including farmers, ranchers, foresters, agronomists, urban planners,
community officials, engineers, developers, builders, and home buyers. Also,
conservationists, teachers, students, and specialists in recreation, waste disposal,
and pollution control can use the surveys to help them understand, protect, or enhance
the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil properties
that are used in making various land use or land treatment decisions. The information
is intended to help the land users identify and reduce the effects of soil limitations on
various land uses. The landowner or user is responsible for identifying and complying
with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some cases.
Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/portal/
nrcs/main/soils/health/) and certain conservation and engineering applications. For
more detailed information, contact your local USDA Service Center (http://
offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as septic
tank absorption fields. A high water table makes a soil poorly suited to basements or
underground installations.

The National Cooperative Soil Survey is a joint effort of the United States Department
of Agriculture and other Federal agencies, State agencies including the Agricultural
Experiment Stations, and local agencies. The Natural Resources Conservation
Service (NRCS) has leadership for the Federal part of the National Cooperative Soil
Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs
and activities on the basis of race, color, national origin, age, disability, and where
applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual's income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means



for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination, write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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How Soil Surveys Are Made

Soil surveys are made to provide information about the soils and miscellaneous areas
in a specific area. They include a description of the soils and miscellaneous areas and
their location on the landscape and tables that show soil properties and limitations
affecting various uses. Soil scientists observed the steepness, length, and shape of
the slopes; the general pattern of drainage; the kinds of crops and native plants; and
the kinds of bedrock. They observed and described many soil profiles. A soil profile is
the sequence of natural layers, or horizons, in a soil. The profile extends from the
surface down into the unconsolidated material in which the soil formed or from the
surface down to bedrock. The unconsolidated material is devoid of roots and other
living organisms and has not been changed by other biological activity.

Currently, soils are mapped according to the boundaries of major land resource areas
(MLRAs). MLRAs are geographically associated land resource units that share
common characteristics related to physiography, geology, climate, water resources,
soils, biological resources, and land uses (USDA, 2006). Soil survey areas typically
consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that is
related to the geology, landforms, relief, climate, and natural vegetation of the area.
Each kind of soil and miscellaneous area is associated with a particular kind of
landform or with a segment of the landform. By observing the soils and miscellaneous
areas in the survey area and relating their position to specific segments of the
landform, a soil scientist develops a concept, or model, of how they were formed. Thus,
during mapping, this model enables the soil scientist to predict with a considerable
degree of accuracy the kind of soil or miscellaneous area at a specific location on the
landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented by
an understanding of the soil-vegetation-landscape relationship, are sufficient to verify
predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them to
identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character of
soil properties and the arrangement of horizons within the profile. After the soil
scientists classified and named the soils in the survey area, they compared the
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individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that have
similar use and management requirements. Each map unit is defined by a unique
combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components of
the map unit. The presence of minor components in a map unit in no way diminishes
the usefulness or accuracy of the data. The delineation of such landforms and
landform segments on the map provides sufficient information for the development of
resource plans. If intensive use of small areas is planned, onsite investigation is
needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape, and
experience of the soil scientist. Observations are made to test and refine the soil-
landscape model and predictions and to verify the classification of the soils at specific
locations. Once the soil-landscape model is refined, a significantly smaller number of
measurements of individual soil properties are made and recorded. These
measurements may include field measurements, such as those for color, depth to
bedrock, and texture, and laboratory measurements, such as those for content of
sand, silt, clay, salt, and other components. Properties of each soil typically vary from
one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.

While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists interpret
the data from these analyses and tests as well as the field-observed characteristics
and the soil properties to determine the expected behavior of the soils under different
uses. Interpretations for all of the soils are field tested through observation of the soils
in different uses and under different levels of management. Some interpretations are
modified to fit local conditions, and some new interpretations are developed to meet
local needs. Data are assembled from other sources, such as research information,
production records, and field experience of specialists. For example, data on crop
yields under defined levels of management are assembled from farm records and from
field or plot experiments on the same kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on such
variables as climate and biological activity. Soil conditions are predictable over long
periods of time, but they are not predictable from year to year. For example, soil
scientists can predict with a fairly high degree of accuracy that a given soil will have
a high water table within certain depths in most years, but they cannot predict that a
high water table will always be at a specific level in the soil on a specific date.

Atfter soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
identified each as a specific map unit. Aerial photographs show trees, buildings, fields,
roads, and rivers, all of which help in locating boundaries accurately.



Soil Map

The soil map section includes the soil map for the defined area of interest, a list of soil
map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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Map Unit Legend

Las Vegas Valley Area, Nevada, Part of Clark County (NV788)

Map Unit Symbol l Map Unit Name Acres in AOI | Percent of AOI
155 Cave gravelly fine sandy loam, 4 651.4
to 15 percent slopes
191 Dalian very cobbly fine sandy 471
loam, 2 to 8 percent slopes
400 Tencee very gravelly fine sandy 2515
loam, 2 to 8 percent slopes
Totals for Area of Interest 950.0

Map Unit Descriptions

The map units delineated on the detailed soil maps in a soil survey represent the soils
or miscellaneous areas in the survey area. The map unit descriptions, along with the
maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the landscape,
however, the soils are natural phenomena, and they have the characteristic variability
of all natural phenomena. Thus, the range of some observed properties may extend
beyond the limits defined for a taxonomic class. Areas of soils of a single taxonomic
class rarely, if ever, can be mapped without including areas of other taxonomic
classes. Consequently, every map unit is made up of the soils or miscellaneous areas
for which it is named and some minor components that belong to taxonomic classes
other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They generally
are in small areas and could not be mapped separately because of the scale used.
Some small areas of strongly contrasting soils or miscellaneous areas are identified
by a special symbol on the maps. If included in the database for a given area, the
contrasting minor components are identified in the map unit descriptions along with
some characteristics of each. A few areas of minor components may not have been
observed, and consequently they are not mentioned in the descriptions, especially
where the pattern was so complex that it was impractical to make enough observations
to identify all the soils and miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the usefulness
or accuracy of the data. The objective of mapping is not to delineate pure taxonomic
classes but rather to separate the landscape into landforms or landform segments that
have similar use and management requirements. The delineation of such segments
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on the map provides sufficient information for the development of resource plans. If
intensive use of small areas is planned, however, onsite investigation is needed to
define and locate the soils and miscellaneous areas.

An identifying symbol precedes the map unit name in the map unit descriptions. Each
description includes general facts about the unit and gives important soil properties
and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major horizons
that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, salinity,
degree of erosion, and other characteristics that affect their use. On the basis of such
differences, a soil series is divided into soil phases. Most of the areas shown on the
detailed soil maps are phases of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For example, Alpha silt loam, 0
to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas are somewhat similar. Alpha-
Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas that
could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion of
the soils or miscellaneous areas in a mapped area are not uniform. An area can be
made up of only one of the major soils or miscellaneous areas, or it can be made up
of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil material
and support little or no vegetation. Rock outcrop is an example.

11
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Las Vegas Valley Area, Nevada, Part of Clark County

155—Cave gravelly fine sandy loam, 4 to 15 percent slopes

Map Unit Setting
National map unit symbol: hr9w
Elevation: 2,000 to 4,800 feet
Mean annual precipitation: 4 to 12 inches
Mean annual air temperature: 57 to 70 degrees F
Frost-free period: 180 to 280 days
Farmland classification: Not prime farmland

Map Unit Composition
Cave and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Cave

Setting
Landform: Fan remnants
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Mixed alluvium

Typical profile
H1-0to 15 inches: gravelly fine sandy loam
H2 - 15 to 60 inches: indurated

Properties and qualities
Slope: 4 to 15 percent
Depth to restrictive feature: 4 to 20 inches to petrocalcic
Natural drainage class: Well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low (0.00 to 0.00
in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 40 percent
Salinity, maximum in profile: Nonsaline to slightly saline (0.0 to 4.0 mmhos/cm)
Available water storage in profile: Very low (about 1.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Other vegetative classification: LIMY 3-5" P.Z. (030XB019NV_3)
Hydric soil rating: No
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191—Dalian very cobbly fine sandy loam, 2 to 8 percent slopes

Map Unit Setting
National map unit symbol: hrb4
Elevation: 2,200 to 3,400 feet
Mean annual precipitation: 4 to 6 inches
Mean annual air temperature: 61 to 66 degrees F
Frost-free period: 210 to 250 days
Farmland classification: Not prime farmland

Map Unit Composition
Dalian and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Dalian

Setting
Landform: Fan skirts
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Alluvium derived from limestone and dolostone

Typical profile
H1 - 0 to 5 inches: very cobbly fine sandy loam
H2 - 5 to 60 inches: very gravelly fine sandy loam

Properties and qualities
Slope: 2 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 60 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: Low (about 4.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: A
Hydric soil rating: No
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400—Tencee very gravelly fine sandy loam, 2 to 8 percent slopes

Map Unit Setting
National map unit symbol: hrc1
Elevation: 2,400 to 5,700 feet
Mean annual precipitation: 4 to 10 inches
Mean annual air temperature: 57 to 64 degrees F
Frost-free period: 180 to 250 days
Farmland classification: Not prime farmland

Map Unit Composition
Tencee and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Tencee

Setting
Landform: Fan remnants
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Alluvium derived from limestone and dolomite

Typical profile
H1 - 0to 9 inches: very gravelly fine sandy loam
H2 - 9 to 15 inches: very gravelly sandy loam
H3 - 15 to 19 inches: indurated

Properties and qualities
Siope: 2 to 8 percent
Depth to restrictive feature: 7 to 20 inches to petrocalcic
Natural drainage class: Well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low (0.00 to 0.00
in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 40 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 2.0
Available water storage in profile: Very low (about 1.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Hydric soil rating: No
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Soil Information for All Uses

Soil Reports

The Soil Reports section includes various formatted tabular and narrative reports
(tables) containing data for each selected soil map unit and each component of each
unit. No aggregation of data has occurred as is done in reports in the Soil Properties
and Qualities and Suitabilities and Limitations sections.

The reports contain soil interpretive information as well as basic soil properties and
qualities. A description of each report (table) is included.

Water Features

This folder contains tabular reports that present soil hydrology information. The reports
(tables) include all selected map units and components for each map unit. Water
Features include ponding frequency, flooding frequency, and depth to water table.

Hydrologic Soil Group and Surface Runoff

This table gives estimates of various soil water features. The estimates are used in
land use planning that involves engineering considerations.

Hydrologic soil groups are based on estimates of runoff potential. Soils are assigned
to one of four groups according to the rate of water infiltration when the soils are not
protected by vegetation, are thoroughly wet, and receive precipitation from long-
duration storms.

The four hydrologic soil groups are:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These consist
chiefly of moderately deep or deep, moderately well drained or well drained soils that
have moderately fine texture to moderately coarse texture. These soils have a
moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or soils
of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.
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Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell potential,
soils that have a high water table, soils that have a claypan or clay layer at or near the
surface, and soils that are shallow over nearly impervious material. These soils have
a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is for
drained areas and the second is for undrained areas.

Surface runoff refers to the loss of water from an area by flow over the land surface.
Surface runoff classes are based on slope, climate, and vegetative cover. The concept
indicates relative runoff for very specific conditions. It is assumed that the surface of
the soil is bare and that the retention of surface water resulting from irregularities in
the ground surface is minimal. The classes are negligible, very low, low, medium, high,
and very high.

Report—Hydrologic Soil Group and Surface Runoff

Absence of an entry indicates that the data were not estimated. The dash indicates
no documented presence.

Hydrologic Soil Group and Surface Runoff-Las Vegas Valley Area, Nevada, Part of Clark County

Map symbol and soil name

Pct. of map unit | Surface Runoff Hydrologic Soil Group

155—Cave gravelly fine sandy loam, 4 to 15 percent

slopes

Cave

100

Very high D

191—Dalian very cobbly fine sandy loam, 2 to 8 percent

slopes

Dalian

100

Low A

400—Tencee very gravelly fine sandy loam, 2 to 8 percent

slopes

Tencee

100

Very high D
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B@SAPR18 TIME ©9:58:14

E R X K E K X

-

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

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL

><><X§><><><
x
x
XXXSXXX

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

LINE

=
©@VEONOVEWNR

el e Al ol
VWO NOTUV L WN R

21
22
23
24
25
26
27
28
29
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31
32
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34

35

XXXXXXX  XXXXX

X X X

X X

XXXX X XXXXX
X X

X X X
XXXXXXX  XXXXX

DEV.OUT

SXXXX§X

%

* oK X X K X %

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

LR 2

HEC-1 INPUT
ID....... 1l....... 2....... ..., [ S.ivnnnn [T Teennnn 8....... 9
*DIAGRAM
0] SLATER HANIFAN GROUP
D0 SKYE CANYON PARCEL 2.14
D DEVELOPED CONDITION
0
D RETURN PERIOD ------- 100-YR & 10-YR
i DISTRIBUTION -- -- 6-HOUR SDN3
ID PROJECT NO. - -- 0LY1719.001
0] FILENAME -- -- DEV.H1
0] DATE ----r---mmmmomoo 04/09/2017
j) MODELED BY ---------- CwB
0
ID PRECIPITATION STORM EVENT RATIOS
0 STORM EVENT RATIO
ID 18-YR 9.56
I0 100-YR 1
0
IT 5 ] 2} 3e0
I0 S e [}
IN 5 ] ]
IR PREC 1.00 0.56
*
KK DON
KM  DEVELOPED ONSITE BASIN
BA ©.0179
PB 3.00
PC © ©0.020 0.957 ©0.070 ©0.087 ©.168 ©.124 0.130 0.130
PC ©.130 ©.130 0.130 ©.133 0.140 0.142 0.148 0.158 ©0.172
PC ©.199 ©.197 ©0.199 ©0.200 ©.201 ©0.204 0.214 0.229 0.241
PC ©.251 ©.256 ©.270 ©0.278 ©.281 ©.283 ©.295 0.322 ©.352
PC ©9.499 ©.590 ©.710 ©.744 ©.781 ©.812 0.819 9.835 0.851
PC ©.860 ©.868 ©.876 ©.888 ©.910 ©.926 90.937 0.950 ©.970
PC ©9.982 ©.985 ©.987 ©0.989 ©.990 ©.993 0.993 0.994 0.995
PC  9.998 0.999 1
LS ] 92.9
up  0.093
*
2z

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING
(.) CONNECTOR

DON

(--->) DIVERSION OR PUMP FLOW

(<---) RETURN OF DIVERTED OR PUMPED FLOW

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION

%
*

EEE T2

ARk K

*

Page 1

LOSS RATE:GREEN AND AMPT INFILTRATION

0.130
0.181
0.249
©.409
0.856
0.976
0.998




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

RUN DATE  ©9APR18 TIME ©9:50:14

*

SLATER HANIFAN GROUP
SKYE CANYON PARCEL 2.14

DEVELOPED CONDITION

RETURN PERIOD

DISTRIBUTION
PROJECT NO.

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

DATE =----cmmemeanna-

MODELED BY ---------- CWB

04/09/2017

100-YR & 10-YR
6-HOUR SDN3
- 0LY1719.601

PRECIPITATION STORM EVENT RATIOS
STORM EVENT

10-YR
100-YR

18 I0 OUTPUT CONTROL VARIABLES
IPRNT 5
IPLOT 2]
QSCAL 0.

T HYDROGRAPH TIME DATA

NMIN 5

IDATE 1 e

ITIME 2000

NQ 300

NDDATE 2 e

NDTIME 0055

ICENT 19

COMPUTATION INTERVAL
TOTAL TIME BASE

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES

RATIO
0.56

PRINT CONTROL
PLOT CONTROL

HYDROGRAPH PLOT SCALE

MINUTES IN COMPUTATION INTERVAL

STARTING DATE
STARTING TIME

NUMBER OF HYDROGRAPH ORDINATES

ENDING DATE
ENDING TIME
CENTURY MARK

.88 HOURS
24,92 HOURS

PRECIPITATION DEPTH  INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND

STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT

Jp MULTI-PLAN OPTION

NPLAN 1 NUMBER OF PLANS

IR MULTI-RATIO OPTION

RATIOS OF PRECIPITATION

1.00 .56

DEV.OUT

* ok X ® *

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

*

A ek kR oKk

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

FLOWS IN CUBIC FEET PER SECOND,
TIME TO PEAK IN HOURS

OPERATION STATION AREA PLAN

HYDROGRAPH AT
+ DON .02 1

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

FLOW
TIME

RATIOS APPLIED TO PRECIPITATION

AREA IN SQUARE MILES

RATIO 1 RATIO 2

1.00

34.
3.50

.56

16.
3.50

Page 2









Worksheet for Section 0-1 (Min Slope)

Project Description

Friction Method

Manning Formula

Solve For Normal Depth
Input Data
Channel Slope 060 %
Discharge 34.00 ft¥/s
Section Definitions
Station (ft) Elevation (ft)
0+00.00 0.48
0+05.00 0.38
0+05.38 0.38
0+06.50 0.00
0+07.50 0.08
0+07.50 0.12
0+24.50 0.46
0+41.50 0.12
0+41.50 0.08
0+42.50 0.00
0+43.62 0.38
0+44.00 0.38
0+49.00 0.48
Roughness Segment Definitions
Start Station Ending Station
(0+00.00, 0.48) (0+07.50, 0.08)
(0+07.50, 0.08) (0+41.50, 0.08)
(0+41.50, 0.08) (0+49.00, 0.48)

Options

current Koughness vveignted
Method

Open Channel Weighting Method
Closed Channel Weighting Method

Pavlovskii's Method
Pavlovskii's Method

Pavlovskii's Method

Roughness Coefficient

0.013
0.016
0.013

Bentley Systems, Inc. Haestad Methods SolRBantl®efitesvMaster V8i (SELECTseries 1) [08.11.01.03]
4/10/2018 9:08:43 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page

10f 2



Worksheet for Section 0-1 (Min 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

4/10/2018 9:08:43 AM

0.54
0.00 to 0.48 ft

11.68
49.35
0.24
49.00
0.54
0.55
0.00538
2.91
0.13
0.68
1.05

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.54

0.55

0.60

0.00538

Bentley Systems, Inc. Haestad Methods SolBantl®efitesvMaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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Cross Section for Section 0-1 (Min Slope)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channet Slope 060 %
Normal Depth 0.54 ft
Discharge 34.00 ft¥/s

Cross Section Image

0.70
0.60

0.50

0.40 \

0.30

Elevation

020

0.10

0.00

-0.10

-0.20

0+00  0+10 0420 0430  0+40
Station

Bentley Systems, Inc. Haestad Methods SolBanti€efitesMaster V8i (SELECTseries 1) [08.11.01.03]
4/10/2018 9:08:57 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Worksheet for Section 0-1 (Max Slope)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 575 %
Discharge 34.00 ft¥/s

Section Definitions

Station (ft) Elevation (ft)
0+00.00 0.48
0+05.00 0.38
0+05.38 0.38
0+06.50 0.00
0+07.50 0.08
0+07.50 0.12
0+24.50 0.46
0+41.50 0.12
0+41.50 0.08
0+42.50 0.00
0+43.62 0.38
0+44.00 0.38
0+49.00 0.48

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.00, 0.48) (0+07.50, 0.08) 0.013
(0+07.50, 0.08) (0+41.50, 0.08) 0.016
(0+41.50, 0.08) (0+49.00, 0.48) 0.013
Options
current Koughness vveignted Pavlovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Bentley Systems, Inc. Haestad Methods SollBantl@eftesvMaster V8i (SELECTseries 1) [08.11.01.03]
4/10/2018 9:08:09 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for Section 0-1 (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 Siope
Critical Slope

4/10/2018 9:08:09 AM

0.40 ft
0.00to 0.48 ft
529 ft?
36.04 ft
0.15 ft
35.83 ft
0.40 ft
0.55 ft
0.00558 ft/ft
6.42 ft/s
0.64 ft
1.05 ft
2.95

Supercritical

0.00 f#t
0.00 ft

0.00 ft

0.00 ft
Infinity  ft/s
Infinity ft/s

040 ft

055 ft

575 %

0.00558  ft/ft

Bentley Systems, Inc. Haestad Methods SolBanti®efitesvMaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



Cross Section for Section 0-1 (Max Slope)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 575 %
Normal Depth 0.40 ft
Discharge 34.00 ft¥/s

Cross Section Image

Q.70
0.80
0.50

IS

0.40 %

0.30

Elevation

0.20

0.10

0.00
-0.10

-0.20

0+00 0+10 0420 0+30  0+40
Station

Bentley Systems, Inc. Haestad Methods SolBantl€efitewMaster V8i (SELECTseries 1) [08.11.01.03]
4/10/2018 9:08:20 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Worksheet for Section O-1a

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 390 %
Discharge 5.00 ft¥s

Section Definitions

Station (ft) Elevation (ft)
0+00.00 0.48
0+05.00 0.38
0+05.38 0.38
0+06.50 0.00
0+07.50 0.08
0+07.50 0.12
0+24.50 0.46
0+41.50 0.12
0+41.50 0.08
0+42.50 0.00
0+43.62 0.38
0+44.00 0.38
0+49.00 0.48

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.00, 0.48) (0+07.50, 0.08) 0.013
(0+07.50, 0.08) (0+41.50, 0.08) 0.016
(0+41.50, 0.08) (0+49.00, 0.48) 0.013
Options
current Kougnhness vveightea Pavlovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Bentley Systems, Inc. Haestad Methods SolBantl@eftesvMaster V8i (SELECTseries 1) [08.11.01.03]
4/25/2018 9:08:32 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for Section O-1a

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

4/25/2018 9:08:32 AM

0.24
0.00to 0.48 ft

1.36
16.08
0.08
15.91
0.24
0.31
0.00719
3.67
0.21
0.45
221

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.24

0.31

3.90

0.00719

ft/s
ft/s

%

Bentley Systems, Inc. Haestad Methods SolBinti®eftesvMaster V8i (SELECTseries 1) [08.11.01.03]

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

Page 2 of 2



Cross Section for Section O-1a

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 390 %
Normal Depth 0.24 1t
Discharge 5.00 ft¥s

Cross Section Image

0.70
0860

050
0.40 \

0.30 |

Elevation

0.20
0.10

0.00

-0.10

-0.2¢

0+00 0+10 0420 0430  0+40
Station

Bentley Systems, Inc. Haestad Methods SolRamti€efitesvMaster V8i (SELECTseries 1) [08.11.01.03]
4/25/2018 9:08:42 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Worksheet for Section P-1 (Min Slope)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope : 050 %
Discharge 6.50 ft¥/s

Section Definitions

Station (ft) Elevation (ft)
0+00.00 0.50
0+00.50 0.48
0+00.50 0.00
0+02.00 0.13
0+02.00 0.17
0+39.00 0.91
0+39.01 0.99
0+39.26 1.30
0+39.68 1.32
0+45.50 1.32
0+50.00 1.32

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.00, 0.50) (0+02.00, 0.17) 0.013
(0+02.00, 0.17) (0+39.00, 0.91) 0.016
(0+39.00, 0.91) (0+50.00, 1.32) 0.013
Options
current Koughness vveightea Pavlovskii's Method
Method

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

Bentley Systems, Inc. Haestad Methods SolBimtl©efitesvMaster V8i (SELECTseries 1) [08.11.01.03]
4/10/2018 9:09:15 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for Section P-1 (Min Slope)

Results

Norma! 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

4/10/2018 9:09:15 AM

048 ft
0.00to 1.32 ft
311 ft?
17.90 ft
017 ft
17.37 ft
048 ft
046 ft
0.00672 ft/ft
2.09 ft/s
0.07
055 ft
0.87
Subcritical

0.00
0.00

0.00 ft

0.00 ft
Infinity ft/s
Infinity ft/s

048 ft

046 ft

050 %

0.00672 ft/ft

Bentley Systems, Inc. Haestad Methods SollBanti€efteswMaster 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 P-1 (Min Slope)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

input Data

Channel Slope 050 %
Normal Depth 0.48 ft
Discharge 6.50 ft¥/s

Cross Section Image

150 ]
1.40
1.30
120
1.10.
1.00
0.90

0.80 ]
0.70 ,

0.60 :
050 g

0.40] /
0.30] ‘
020 | o :
0.10

0.00 'J
010
2020

0+00 O+10  0+20 ©0+30 0+40  0+50
Station

Elevation

Bentley Systems, Inc. Haestad Methods Solantl€efitesvMaster V8i (SELECTseries 1) [08.11.01.03]
4/10/2018 9:09:25 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1






Project Name:

Skye Canyon li Parcel 2.14

SLATER

Inlet Type:
|inlet Length:
|Number of Grates:

\

"Input:

|Depth at Inlet (ft)

|Grate Width (ft)

Length of Grate (ft)

'Length of Curb Opening (ft)
Height of Curb Opening (ft)
Weir Coef. - Curb Opening

Weir Coef. - Grate

Orifice Coef.

Grate Coef.

Clogging Factor - Grate (%)
Clogging Factor - Curb (%)

Output (Grate):

Effective Weir Length (ft)

Adjusted Effective Weir Length (ft)
Grate Open Area (sf)

Adjusted Grate Open Area (sf)
Controlling Flow Type (weir/orifice)

Intercepted Flow (cfs)

Output (Curb):

Effective Weir Length (ft)

Adjusted Effective Weir Length (ft)
'Curb Open Area (sf)

TAdjusted Curb Open Area (sf)
jControlling Flow Type (weir/orifice)
Intercepted Flow (cfs)

Output (Total):
Capacity Intercepted Flow (cfs)

15.-ft

Type CM2 (Sump)

By: cwB G\; ?]c_J NIFAN
- - IO croup

Date: 4/25/2018 | consuLTING ENGINEERS & PLANNERS

Notes: l

Facility 1D B R S s e S e o

Drainage Condition |Rroposed s i =2

Source of Flow Q100 = Basin DON

Design Flow (cfs) T D 8 et

5

Variable:

o

OgsE T g0

o

00
(:rl“.n-no

Equation:

2*W+l,
2*(1-CF4/100)*"W+(1-CF4/100)*L,
Wi,

Grate Open Area * G.*(1-CF,/100)

use weir, else orifice

Equation:

L+1.8*W

L+1.8(1-CF./100)*W

L*H

Curb Open Area * (1-CF/100)
If D<H, weir, else orifice

|
rEquation:

If D<1.792*(Ad]. Grate Open Area/Ad. Eff. Length)

weir: Wg*(Adj. Eff. Weir Length)*D'®
orifice: O.*(Adj. Grate Open Area)*(64.4"D)°'5

weir: W.*(Adj. Eff. Weir Length)*D'*®
orifice: O;*(Adj. Curb Open Area)*(64.4*(D-H/2))"°

Intercepted (Grate) + Intercepted (Curb)

|7.50 [

50
50

Output (Grate):
15.50

7.75

18.75

5.63

}weir

|

|
163

Output (Curb):
17.70
16.41

3.75
orifice
|17.88

|Output (Total):
34







DIAMETER OF CULVERT (D) IN INCHES
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[FACILITY P1: Q= 34 CFS]

NOMOGRAPH - INLET CONTROL RCP

HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL
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0LY1719.000 SKYE CANYON PARCEL 2.14

BY NINETY-FIVE MANAGEMENT, LLC

EAGLE CANYON LATERAL P6-L2
1000.0002839.130
1027.7302839.490
1627.73028408.990
1099.3402842.780
1899.3402842.780

24 4
42 4

1
1

0.0600
0.000
34.000

42
42

24 24

24
24

.0

2.000
3.500

.e13 2843.34
.e13

.13 12.5 2840.990
.013

.013 0.000

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

908.0

P6-L2.WSW

45.0 1

0.0 1

Page 1



P6-L2.EDT

FILE: P6-L2.WSW WSPGW - EDIT LISTING - Version 14.10 Date: 4-25-2018 Time:10:12:22
WATER SURFACE PROFILE - CHANNEL DEFINITION LISTING PAGE 1
CARD SECT CHN NO OF AVE PIER HEIGHT 1 BASE ZL  ZR INV Y(1) Y(2) Y(3) Y(4) Y(5) Y(6) Y(7) Y(8) Y(9) Y(10)
CODE NO TYPE PIER/PIP WIDTH  DIAMETER WIDTH DROP
o)) 24 4 1 2.000
o 2 4 1 3.500
WSPGW PAGE NO 1

WATER SURFACE PROFILE - TITLE CARD LISTING
HEADING LINE NO 1 IS -
OLY1719.080 SKYE CANYON PARCEL 2.14
HEADING LINE NO 2 IS -
BY NINETY-FIVE MANAGEMENT, LLC
HEADING LINE NO 3 IS -
EAGLE CANYON LATERAL P6-L2

WSPGW PAGE NO 2
WATER SURFACE PROFILE - ELEMENT CARD LISTING
ELEMENT NO 1 IS A SYSTEM OUTLET * * *
U/S DATA  STATION INVERT SECT W S ELEV
1000.000 2839.130 42 2843.340
ELEMENT NO 2 IS A REACH * * *
U/S DATA  STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
1027.730 2839.4906 42 .013 .000 .eee 45.000 1
ELEMENT NO 3 IS A JUNCTION * * * * * * *
U/S DATA  STATION INVERT SECT LAT-1 LAT-2 N Q3 Q4 INVERT-3 INVERT-4 PHI 3 PHI 4
1027.730 2840.990 24 24 0 .13 12.560 .000 28490.99% .00 90.000 .000
RADIUS ANGLE
000 600
ELEMENT NO 4 IS A REACH * * *
U/S DATA  STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
1099.340 2842.780 24 .013 .000 .000 .00 1
ELEMENT NO 5 IS A SYSTEM HEADWORKS * *
U/S DATA  STATION INVERT SECT W S ELEV
1099.348 2842.780 24 .000

Page 1



P6-1L2.0UT

a FILE: P6-L2.WSW WS P GW - CIVILDESIGN Version 14.08 PAGE 1
Program Package Serial Number: 7189
WATER SURFACE PROFILE LISTING Date: 4-25-2018 Time:10:12:25

0LY1719.800 SKYE CANYON PARCEL 2.14
BY NINETY-FIVE MANAGEMENT, LLC
EAGLE CANYON LATERAL P6-L2

3o koo ok ok ok o ok ok ok ok ok ok ok o o ok ok ok ok kol ok ok ok ok ki ok K ok Ok 0K 30k KOk K K K ok ok ok ok *% koo R Rk *
| Invert | Depth | Water | Q Vel Vel | Energy | Super |Critical{Flow Top|Height/|Base Wt]| |No wth
Station | Elev | (FT) | Elev | Elev | Depth | Width |Dia.-FT|or I.D.| ZL |Prs/Pip

(FPS) Head | Grd.El.
-1

|
U S R B
|

(CFS) |
-| .|-
L/Elem |[Ch Slope | | SF Ave| HF  |SE Dpth|Froude N|Norm Dp | "N" | X-Fall] ZR |Type Ch
|
|

##tt###**lttt*#t###Itttt*ttiIt*tt**tttI*********I****t**'*******I I*ttttttilitt****l**t*t*tIt*#*# It***k#*

| I | | | | | I |
1000.000 2839.130  4.210 2843.3d8  46.50  4.83 .36 2843.78 .80 2.13 .00 3.500 600 .00 1 .0

27.73é i .6130- i o o " * .OBZ;I. .96- ’ 4.2;I- .OO—I- 1.55 ) .013 ) .Oé i .60 I;IPE
1027.730 2839.498 3.981| 2843.471| 46.50I 4.83 .36| 2843.83 ! .09 ! 2.13 ! .00 ! 3.500 ! .GOB' .00 ! i .0
JUNCT ST&‘- .0000 - I " - " - - 3.9;|' .00-1- - .013-|_ .Bél- .ee |I-’IPE
1627.736' 2840.996| 1.619I 2842.609| 34.06I 12.48 2.42| 2845.03 ! .00 ! 1.91 ! 1.57 ! 2.000 ! GBOI .00 ! 1 .0
34.88;|— .GZSB‘I- " I - - .GZZLI- .78_I_ 1.6;I_ 1.67-1- 1.56 _I_.013 I .Oé'- .08 I;IPE
1662.615| 2841.862| 1.675| 2843.537' 34.BOI 12.10 2.27| 2845.81 ! .00 ! 1.91 ! 1.48 2,000 000' .ee ! 1 .0
26.39;|- .0250-|- - - - - .OZO;I- .SS-I- 1.6&|- 1.54-|- 1.56 -|-.013 - .Bé'- .00 I;IPE
1089.806 2842.522 1.775 2844.297I 34.00| 11.54 2.67I 2846.36 ! .00 ! 1.91 ! 1.26 ! 2.000 ! 900[ .88 ! 1 .0
10.33;|- .OZSB-I- N - N N ‘GIQ;I- .21-I- 1.7;|- 1.33-|- 1.56 ‘l..013 I .Oél‘ .00 I;IPE
1699.346| 2842.786| 1.911I 2844.691| 34.00| 11.00 1.88| 2846.57 ! .00 ! 1.91 | .82 ! 2.000 ! .BOBI .80 ! 1 .0

? >

0LY1719.000 SKYE CANYON PARCEL 2.14

BY NINETY-FIVE MANAGEMENT, LLC

EAGLE CANYON LATERAL P6-L2

1000.00 oI C H W E 5 R

1802.03

1604.05

1006.08

1008.11

1010.14

1812.16

1014.19

1016.22

1018.25 . .

1020.27

1022.30

1024.33

Page 1



1026.

1028.

1030.

1032.

1034,

1036.

1038.

1040.

1042.

1044,

1046.

1048.

1050.

1052.

1054.

1656.

1058.

1060.

1062.

1064.

1066.

1068.

1070.

1072.

1075.

1077.

1879.

1081.

1083.

1es85.

36

38

41

46

49

52

55

57

60

63

66

68

71

74

77

29

CH

P6-L2.0UT

Page 2

X



1087.

1089.

1091.

1093.

1095.

1097.

1899.

NOTE
1. GLOS

I
C
W
S
H
E
X
8
Y
S

2. STAT

P6-L2.0UT

2839.130 2839.874 2840.618 2841.362 2842.105 2842.849 2843.593

18

20

23

26

29

31

34

S
SARY

INVERT ELEVATION
CRITICAL DEPTH
WATER SURFACE ELEVATION
SUPER-ELEVATION
HEIGHT OF CHANNEL
ENERGY GRADE LINE
CURVES CROSSING OVER
BRIDGE ENTRANCE OR EXIT
WALL ENTRANCE OR EXIT
IONS FOR POINTS AT A JUMP MAY NOT BE PLOTTED

EXACTLY

Page 3

WH

2844.337 2845.081 2845.825

2846.568






Worksheet for Section E-1 - Emergency Overflow Section (Weir)

Project Description

Solve For Headwater Elevation

Input Data

Discharge 34.00 ft¥s
Crest Elevation 53.03 ft
Tailwater Elevation 53.17 ft
Crest Surface Type Paved

Crest Breadth 2.00 it
Crest Length 49.00 ft
Results

Headwater Elevation 53.40 ft
Headwater Height Above Crest 0.37 ft
Tailwater Height Above Crest 0.14 ft
Weir Coefficient 3.06 US
Submergence Factor 1.00
Adjusted Weir Coefficient 3.06 US
Flow Area 18.21 ft?
Velocity 1.87 ft/s
Wetted Perimeter 49.74 ft
Top Width 49.00 ft

Bentley Systems, Inc. Haestad Methods SolBinti€eftewwMaster V8i (SELECTseries 1) [08.11.01.03]
4/25/2018 10:25:09 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Worksheet for Section E-1 - Emergency Overflow Section (Weir)

Project Description

Solve For Headwater Elevation

Input Data

Discharge 34.00 ft¥/s
Crest Elevation 53.03 ft
Tailwater Elevation 53.17 ft
Crest Surface Type Paved

Crest Breadth 2.00 ft
Crest Length 49.00 ft
Results

Headwater Elevation 53.40 ft
Headwater Height Above Crest 0.37 ft
Tailwater Height Above Crest 0.14 ft
Weir Coefficient 3.06 US
Submergence Factor 1.00
Adjusted Weir Coefficient 3.06 US
Flow Area 18.21 ft?
Velocity 1.87 ft/s
Wetted Perimeter 49.74 ft
Top Width 49.00

Bentley Systems, Inc. Haestad Methods Sol &@imbl&eRtewMaster V8i (SELECTseries 1) [08.11.01.03]
4/25/2018 10:25:52 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Cross Section for Section E-1 - Emergency Overflow Section (Weir)

Project Description

Solve For Headwater Elevation

input Data

Discharge 34.00 ftys
Headwater Elevation 53.40 ft
Crest Elevation 53.03 ft
Tailwater Elevation 53.17 f#t
Crest Surface Type Paved

Crest Breadth 2.00 ft
Crest Length 49.00 ft

Cross Section Image

= 0371

I 49.00 ft I

Bentley Systems, Inc. Haestad Methods Sol@émtl&eRtewMaster V8i (SELECTseries 1) [08.11.01.03]
4/25/2018 10:26:33 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Worksheet for Section E-1 - Emergency Overflow Section

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.025
Channel Slope 10.00 %
Bottom Width 49.00 ft
Discharge 34.00 ft¥s
Results

Normal Depth 0.14 ft
Flow Area 6.78 ft?
Wetted Perimeter 49.28 ft
Hydraulic Radius 0.14 ft
Top Width 49.00 ft
Critical Depth 0.25 ft
Critical Slope 0.01472 fuft
Velocity 5.01 ft/s
Velocity Head 0.39
Specific Energy 0.53
Froude Number 2.38

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 014 ft
Critical Depth 0.25 ft
Channel Slope 10.00 %
Critical Slope 0.01472 fu/it

Bentley Systems, Inc. Haestad Methods Sol&tionl@eRtewMaster V8i (SELECTseries 1) [08.11.01.03]
4/25/2018 10:27:34 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Cross Section for Section E-1 - Emergency Overflow Section

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.025
Channel Slope 10.00 %
Normal Depth 0.14 ft
Bottom Width 49.00 ft
Discharge 34.00 ft¥s

Cross Section Image

S 0.14 1

| 49.00 ft :

Bentley Systems, Inc. Haestad Methods Sol&@imtiGeRtewMaster V8i (SELECTseries 1) [08.11.01.03]
4/25/2018 10:28:15 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1
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Department of Building & Safety

CITY OF LAS VEGAS e iﬁ v
INTER-OFFICE MEMORANDUM | octoer 19, S
TO: FROM: L T

Land Development Services Albert Sung, P.E.

Flood Control Project
Department of Public

Engineer
jorks

SUBJECT: | Drainage Study for: COPIES TO: v
Skye Canyon — Phase 2 Infrastructure Slater Hanifan Group, Inc.
Update #5
Cross Streets: | NWC of Grand Teton Blvd. & Hualapai Way | Section 12, LLC/ Ninety Five Mgmt.
File Number: F:\Depot\DSMemos\DS4739J.doc Bart Anderson, P.E., DevCo
Parcel Number: | Portion of 126-12-000-001 CCRFCD
Zoning Action: | TMP-58560
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 & | 6/18/2015, 8/26/2015 Not Approved $400.00 402578: $400
Supplemental 8/4/2015

2" Submittal 10/19/2016 | 11/02/2015 Not Approved $400.00 | 419048: $400

3 Submittal | 11/19/2015 & 1/7/2016 Conditional Approval $400.00 | 423549: $400

Supplemental

4" Submittal 4/4/2016 4/13/2016 Conditional Approval $100.00 | 438958: $100

5% Submittal & | 5/12/2016 & | 6/8/2016 & Conditional Approval $100.00 | 443735:$100
CCRFCD 5/16/2016 6/21/2016
6" Submittal | 12/15/2016 & | 1/19/2017 Conditional Approval $100.00 | 469104: $100
1/17/2017

7" Submittal 6/19/2017 7/10/2017 Not Approved $100.00 488195: $100

8" Submittal 8/2/2017 8/17/2017 Approved $400.00 | 489157: $400

9" Submittal 9/28/2017 10/19/2017 See Comments Below $100.00 [ 490355: $100

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

9t Submittal: Update #5 for minor revision of storm drain connection at the intersection of Grand

Teton Boulevard and Egan Crest Drive.

7" & 8" Submittals: Update #4 & Addendum for minor relocations of drop inlets and the discharge stub

of Parcel 2.27

6" Submittal: Update #3 Revise storm drain system capture and collection points based upon Parcel

development.

5" Submittal: Update #2 and CCRFCD concurrence received. Revised Memo on 6/21/2016.

Approved “At Risk”,




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

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

must be resubmitted or supplemented including the following:

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

is approved “At Risk” subject to the final approval of the Revised Master Drainage
Study.

The following conditions are repeated until they are complete:

A Flood Control Master Plan Amendment (MPA) shall be updated to reflect the latest Master Plan for the
Skye Canyon Development and approved by the City prior to submitting residential development plans
outside of the shadow of protection from Detention Basin #1 and outside of the limits of the Phase 2
pods.

Detention Basin #1 and the Phase 2 Infrastructure are required to be substantially complete prior to the
final inspection of the first Unit in Phase 2. No Certificate of Occupancy on the houses will be issued until
after the detention basin has been accepted for Substantial Completion by the City.

1.

Note that the Skye Canyon Master Drainage Study has not been approved in the current stage.
The subject Skye Canyon Infrastructure Phase 2 drainage study is approved “At Risk” until the final
approval of the Master Drainage Study. Any changes required by the Master Drainage Study to the
Phase 2 area shall require a drainage study update to the Phase 2 Infrastructure Study and any
required facility changes to the Phase 2 Infrastructure shall be provided at the developers’ cost.

The Skye Canyon Phase 2 Development is based on the sole protection of a planned Skye
Canyon Detention Basin #1 from major storm flood events. The Detention Basin #1 drainage study
has been approved.

Building Permits for onsite developments within Phase 2 will be issued subject to the construction
and substantial completion of the Skye Canyon Detention Basin #1. The notice of Substantial
Completion from the City of Las Vegas, Department of Public Works is required for the release of
Occupancy Permits for any development within Phase 2.

The site is adjacent to or crosses an existing or proposed Clark County Regional Flood Control
District (CCRFCD) master planned facility. CCRFCD concurrence has been provided for the Phase
2 Infrastructure.

The impacts to existing downstream neighborhoods of the long term discharge from the detention
basin(s) and the Phase 2 developments without the associated regional outfall facilities is a major
concern of both the City and the Clark County Regional Flood Control District. Flood Control
understands that these interim impacts are addressed with Skye Canyon Detention Basin #1. The
proposed interim impact solution was included as a part of the Skye Canyon Detention Basin #1
improvements until the overall Skye Canyon MPU facilities are completed.

The drainage study for Phase 2 Infrastructure assumes that the project will be constructed in one
phase. It was noted within this Addendum response that the developer desires to phase the
construction of the improvements. If improvement plans are submitted to break the Phase 2
Infrastructure into separate phases, a drainage study update will be required for each phase
addressing the interim condition.

The development of Parcel 2.23B, identified as Parcel WML9 on Exhibit E2, drains through the
future park and onto Eagle Canyon (WC10A) near Station 41+00 on Sheet C-03. The roadway plans
shall incorporate the proposed drainage facilities as the 60 cfs will impact the 17-foot sidewalk &
amenity zone. Provide concrete low flow channel connection through the17-foot sidewalk & amenity
zone.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

The provided Phase 2 Infrastructure plans only show the proposed drainage facilities. The complete
improvement plans will require additional review for impacts with other needed infrastructure; i.e.
sanitary sewer, water, gas, etc. Any changes to the proposed storm drain system shall require a
drainage study update.

The Storm Drain Plans have been revised to accommodate the proposed cross fall street sections
and include added nuisance inlets at low points within the intersections.

The plans show preliminary mass grading with collection facilities within the parcels to intercept the
flows prior to entering the infrastructure roadway improvements. it was noted that the inlet collection
system needs to incorporate stormwater quality (SWQ) features and Best Management Practices
(BMP's) at these interim collection points. This information will be provided and shown on the
SWPPP, a copy of which shall be provided to Flood Control prior to permits. Additionally, the mass
grading plan (Sheet GR-03) shows sheet flow from Basin ON2-IB discharging directly onto Hualapai
Way without any interim collection. Revise to incorporate interim collection.

All drainage facilities proposed in this Phase 2 Infrastructure Study are considered interim facilities
and must be maintained by the Master Developer until the facilities are dedicated to and formally
accepted by the City of Las Vegas.

Since the streets network and the associated storm drain facilities will eventually be accepted by the
City, the engineer must coordinate with City of Las Vegas Streets & Sanitation Department for their
review and approval prior to the final approval of the subject drainage study.

The provided WSPG Model shows that the storm drain in Eagle Canyon Avenue exceeds the
maximum allowed velocity (25 fps) per the CCRFCD Hydrologic & Hydraulic Design Manual. A
Special Construction Note has been added to the plan & profile sheets that call out the special
construction requirement and the required special inspection for the additional sacrificial concrete.

Structural plans for the storm drain improvements must be submitted for review. Provide a soil
report, structural calculations and specifications, wet stamped structural sets and a grading plan to
the City of Las Vegas Building Department for processing (call Building Department to confirm their
submittal requirements). The engineer must provide a copy of Building Department approval of the
structures to City Flood Control Section prior to the final acceptance of the technical drainage study.

The project proposes to build temporary drainage berms/swales over the Phase 2 site. Prior to final
plan approval the developer must complete a Maintenance and Liability Agreement for the interim
drainage improvements and post a minimum maintenance bond of $50,000 or 50-percent of the
construction cost for the improvements, whichever is greater. The engineer must submit an estimate
of the quantities for construction the facility and an exhibit that adequately shows the location and
limits of the drainage facility 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 berms/swales are no longer necessary and can be removed.

Technical drainage studies are required for each of the future PODs. Final approval for the
infrastructure study must be obtained prior to final approval of the impacted POD drainage studies.

A note on the Grading Plans has been provided that “Property Owner is responsible to maintain the
best management practices such as but not limited to the removal of accumulated sediment and
debris and care of the vegetation.”

A numbering system for the manholes and inlets has been provided. It was noted in the response
that the project may be divided into additional phases.

Show the size of all the proposed riprap areas. The rip-rap pads are shown on the GR-Sheets and
some of the SD-Sheets include the pad size. Add the pad size to the grading plans and revise all
pertinent plans and callouts accordingly.



20. Revise the pipe penetration detail to include a concrete collar with dowelled rebar connections. The
detail has not been provided at this time and was noted that it will be a part of the Structural Details.

21. Provide details for the transition structure modifications to accommodate the 66"-RCP connection
and the removal of the existing facilities to allow construction of the proposed improvements. The
detail has not been provided at this time and was noted that it will be a part of the Structural Details.

NOTE:

NOTE:

Any future changes to the proposed design (or design assumptions) as outlined in the approved
drainage study and attached preliminary grading plan which affect drainage must be addressed in
a Drainage Study Update and accepted by the City of Las Vegas Flood Control Section.
Additionally, conditional acceptance of a drainage study is valid for a period of one (1) year. If the
proposed construction has not been completed in that time period, the City of Las Vegas reserves
the right to require additional conditions and/or submission and acceptance of a complete
drainage study update prior to further construction of a project.

Please be advised that all land surface area disturbances over 1 acre or any area adjacent to a
water way must submit to the Nevada Division of Environmental Protection a "Notice of intent"
to discharge that certifies a stormwater pollution prevention plan has been developed and is
maintained on site; for inclusion in the Stormwater General Permit No. NVR100000. A phased
construction unit in a contiguous subdivision is considered under construction until all stripped
or disturbed surface areas have been covered by paving, building construction or planting. For
more information, including forms and applications see http:/ndep.nv.gov/bwpc/storm01.htm or
call (775) 687-9429.

END OF REMARKS T/IR/S: T19S/R59E/12

AYS/PBJ

AREA F-12
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EGAN CREST ALIGNMENT = Eroposer s RO e = T RGP T 5 S e

up3 exh f sd.dwg 6/15/2017 6:03 PM Staniey Amoc:

o — 7 Facility ID Facility (cfs) ofs). Comment
- ! X0 Existing 5-f Type CM2 Dis N/A NA Provded for 10.y7 Flows
X1 Exsting 7.5-ft Type CM2 DI 16 6 18" RCP fateral
L10 P3A ) s XIA Eustng 24" RGP 16 7
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: = X2A Existing 38" RCP. 565 46

] L12 Po9B L X3 Existing 20-ft Sump Drop Infet 39 425 36" RCP Lateral
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LN . 3 MR i e——— PC Proposed 36" RCP 59 8 =
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: : 78" RCP Narth, 36 RCP South Lateral
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SKYE CANYON - PHASE 2 INFRASTRUCTURE UPDATE NO.4
STORM DRAIN SCHEMATIC MAP
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Project: Skye Canyon Infrastructure - Phase 2 Update No.4 B B
Title: - Type CM2 Drop Inlet (SUMP) B
_|Subtitle: 17.5-ft Drop Inlet at Section ECA4 ——
| |By: ETM o
Date: 6/14/2017
Input: Variable: B Input: e 7———7_7
_ Depth atinlet (ft) b 0.44
Grate Width (ft) w i - 1150 S
Length of Grate (ft) Ly o ) - 15.00
Length of Curb Opening (ft) Le - ’17:5)9 i 3
Height of Curb Opening (ft) H 0.500 LI
Weir Coef. - Curb Opening W, - 2.3
Weir Coef. - Grate - W, 3.0
Orifice Coef. O, N - 0.67
Grate Coef. G, - 0.60
Clogging Factor - Grate (%) CF, 50
Clogging Factor - Curb (%) CF. s
S —— - i
Output (Grate): ~ |Equation: (Output (Grate):
Effective Weir Length (ft) W+l S |18.00 ]
Adjusted Effective Weir Length (ft) 2*(1-CF/100)*W+(1-CF /100)*L, - - 19.00
Grate Open Area (sf) W, 22.50
_|Adjusted Grate Open Area (sf) Grate Open Area * G.*(1-CF,/100) ] 6.75 ]
Controlling Flow Type (weir/orifice) gr:;:; .792*(Adj. Grate Open Area/Adj. Eff. Length) use weir, else weir
Intercepted Flow (cfs) weir: W,*(Adj. Eff. Weir Length)*D"* 7.9
orifice: O,*(Adj. Grate Open Area)*(64.4'D)"*
Output (Curb): Equation: - :"__ B Output (Curb):
Effective Weir Length (ft) L+1.8"'W 2020
Adjusted Effective Weir Length (ft) |L+1.8(1-CF/100)*W 18.91 - il
CurbOpenArea(sfy L*H 8.75
Adjusted Curb Open Area (sf) Curb Open Area * (1-CF/100) 4.38
Controlling Flow Type (weir/orifice) If D<H, werir, else orifice weir
Intercepted Flow (cfs) weir: W *(Adj. Eff. Weir Leng!h)*D“s 12.65
orifice: O*(Adj. Curb Open Area)*(64.4*(D-H/2))*° 0
Output (Combination): __|Output (Combination):
Total Intercepted Flow (cfs) ~|Intercepted (Grate) + Intercepted (Curb) 20.5
- FLOW REDUCED BY
1] 17-CFS BY ALL ONSITE — [~ Total Capacity for Two Inlets = 68 cfs
FLOW BEING COLLECTED "% Actual Flow Collected =42 cfs
BY PROPOSED INLET O AAANANAAAD A A A AIN
42-CFS - 17-CFS = 25-CFS| _ *
25/2 = 12.5-CFS PER INLET







Section - ECA3b (Ultimate Condition)
Worksheet for Irregular Channel

Project Description

Worksheet Section - ECA3b (Ultimate Condition)
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Channel Slope 494 %

Discharge 14.00 cfs

Options

Current Roughness Method Improved Lotter's Method

Open Channel Weighting Method Improved Lotter's Method

STREET SECTION ADJACENT TO
THE PROJECT SITE. NOT USED
FOR ANY COMPUTATION,
PROIVDED FOR REFERENCE
ONLY

Closed Channel Weighting Method Horton's Method
Results
Mannings Coefficient 0.016
Water Surface Elevation 0.36 ft
Elevation Range 0.00 to 0.56
Flow Area 2.8 ft?
Wetted Perimeter 23.27 ft
Top Width 2245 ft
Actual Depth 0.36 ft
Critical Elevation 0.48 ft
Critical Slope 069 %
Velocity 5.02 ft/s
Velocity Head 0.39 ft
Specific Energy 0.76 ft
Froude Number 2.51
Flow Type Superecritical
Calculation Messages:
Flow is divided.
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00.00 0+43.00 0.016
Natural Channel Points
Station Elevation
(] (f)
0+00.00 0.50
0+00.50 0.48
0+00.50 0.00
0+02.00 0.13
0+02.00 0.17
0+21.50 0.56
0+41.00 0.17
0+41.00 0.13
0+42.50 0.00
0+42.50 0.48
0+43.00 0.50
...\calc\oly1501 tds up4 street sections.fm2 Slater Hanifan Group

06/14/17 07:28:14 PM © Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666

FlowMaster v7.0 [7.0005]
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Section - ECA3b (Ultimate Condition)
Worksheet for Irregular Channel

Notes: Q = WML13 (0 CFS) + EC3a BYPASS (11 CFS) + WEGL2/4 (3 CFS) = 14 CFS

...\calc\oly1501 tds up4 street sections.fm2 Slater Hanifan Group FlowMaster v7.0 [7.0005]
06/14/17 07:28:14 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 2 of 2



Section - ECA3b (Ultimate Condition)
Cross Section for Irregular Channel

Project Description

Worksheet Section - ECA3b (Ultimate Condition)
Flow Element Irregutar Channel

Method Manning's Formula

Solve For Channel Depth

Section Data

Mannings Coefficient 0.016

Channel Slope 494 %

Water Surface Elevation 0.36 ft

Elevation Range 0.00 to 0.56

Discharge 14.00 cfs
0.60
0.45% |~

. <=y hord

0.30 — - e
0.15 H 7~ - ~
0.00 ,

0+00.00 0+05.00 0+10.00 0+15.00 O+

...\calc\oly1501 tds up4 street sections.fm2
© Haestad Methods, Inc.

06/14/17 07:28:22 PM

Slater Hanifan Group

37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

20.00 0+2500 0+30.00 0+35.00 0+40.00 0+45.00

v:10.00\
H:1
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Section - ECA3c (Ultimate Condition)
Worksheet for Irregular Channel

Project Description

Worksheet Section - ECA3c (Ultimate Condition)
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Channel Slope 494 %

Discharge 31.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method

Improved Lotter's Method
Improved Lotter's Method

STREET SECTION ADJACENT TO
THE PROJECT SITE. NOT USED FOR
ANY COMPUTATION, PROVIDED
FOR REFERENCE ONLY

Closed Channel Weighting Method Horton's Method
Results
Mannings Coefficient 0.016
Water Surface Elevation 0.45 ft
Elevation Range 0.00 to 0.56
Flow Area 5.1 ft2
Wetted Perimeter 3212 ft
Top Width 31.12 ft
Actual Depth 0.45 ft
Critical Elevation 0.60 ft
Critical Slope 061 %
Velocity 6.06 ft/s
Velocity Head 0.57 ft
Specific Energy 1.02 ft
Froude Number 2.64
Flow Type Supercritical
Calculation Messages:
Flow is divided.
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00.00 0+43.00 0.016
Natural Channel Points
Station Elevation
() (ft)
0+00.00 0.50
0+00.50 0.48
0+00.50 0.00
0+02.00 0.13
0+02.00 0.17
0+21.50 0.56
0+41.00 0.17
0+41.00 0.13
0+42.50 0.00
0+42.50 0.48
0+43.00 0.50
...\calc\oly1501 tds up4 street sections.fm2 Slater Hanifan Group FlowMaster v7.0 [7.0005]
06/14/17 07:28:31 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 1 of 2



Section - ECA3c (Ultimate Condition)
Worksheet for Irregular Channel

Notes: Q = Parcel 2.15 Basin ON2{WL6B OVERFLOW (22 CFS)} + EC3b BYPASS (6 CFS) + WEGL2/4 (3 CFS) = 31 CFS

...\calc\oly1501 tds up4 street sections.fm2 Slater Hanifan Group FlowMaster v7.0 [7.0005]
06/14/17 07:28:31 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 2 of 2



Section - ECA3c (Ultimate Condition)
Cross Section for Irregular Channel

Project Description

Worksheet Section - ECA3c (Ultimate Condition)
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Section Data

Mannings Coefficient 0.016
Channel Slope 494 %
Water Surface Elevation 0.45 ft
Elevation Range 0.00 to 0.56
Discharge 31.00 cfs
o e e @
0.30 — T
. /
0.15 H——— =
0.00 =

0+00.00 0+05.00 0+10.00 0+15.00 0+20.00 0+25.00 0+30.00 0+35.00 0+40.00 0+45.00

...\calc\oly1501 tds up4 street sections.fm2
06/14/17 07:28.34 PM

© Haestad Methods, Inc.

Slater Hanifan Group
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Section - ECA4 (Ultimate Condition)
Worksheet for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

Section - ECA4 (Ultimate Condition)
Irregular Channel

Manning's Formula

Channel Depth

Input Data

Channel Slope
Discharge

0.50 %

24.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

Improved Lotter's Method
Improved Lotter's Method
Horton's Method

Resuits

Mannings Coefficient
Water Surface Elevation

Elevation Range
Flow Area
Wetted Perimeter
Top Width
Actual Depth
Critical Elevation
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Flow Type

0.016
0.58 ft
0.00 to 0.56
9.9 ft2
44.21 ft
43.00 ft
0.58 ft
0.56 ft
0.65
2.42
0.09 ft
0.67 ft
0.89
Subcritical

Calculation Messages:

Water elevation exceeds lowest end station by 0.77367849e-1 ft.

Roughness Segments

Start End Mannings
Station Station Coefficient
0+00.00 0+43.00 0.016

Natural Channel Points

Station Elevation

(ft) (ft)

0+00.00 0.50
0+00.50 0.48
0+00.50 0.00
0+02.00 0.13
0+02.00 0.17
0+21.50 0.56
0+41.00 0.17
0+41.00 0.13
0+42.50 0.00
0+42.50 0.48
0+43.00 0.50

...\calc\oly1501 tds up4 street sections.fm2

06/14/17 07:28:44 PM

Slater Hanifan Group
© Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

REFERENCED STREET SECTION
TO ANALYZE FINISHED FLOOR
ELEVATIONS OF LOTS ADJACENT
TO EAGLE CANYON AVENUE

FlowMaster v7.0 [7.0005]
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Section - ECA4 (Ultimate Condition)
Worksheet for Irregular Channel

Notes: Q = WEGL2/4 (3 CFS) + ECA3c BYPASS (21 CFS) = 24CFS

...\calc\oly1501 tds up4 street sections.fm2 Slater Hanifan Group FlowMaster v7.0 [7.0005]
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Section - ECA4 (Ultimate Condition)
Cross Section for Irregular Channel

Project Description

Worksheet Section - ECA4 (Ultimate Condition)
Flow Element irregular Channel

Method Manning's Formula

Solve For Channel Depth

Section Data

Mannings Coefficient 0.016
Channel Slope 0.50 %
Water Surface Elevation 0.58 it
Elevation Range 0.00 to 0.56
Discharge 24.00 cfs
0.60 wg——_—mﬁ ------ e ——
. 450‘ / \\
0.30 —— ——

—1

0.15 H———

0.00 ~/

0+00.00 0+05.00 0+10.00 0+15.00 0+20.0

...\calc\oly1501 tds up4 street sections.fm2
© Haestad Methods, Inc.

06/14/17 07:28:48 PM

Slater Hanifan Group
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U-ECA.WSP

0
T% SKYE CANYON INFRASTRUCTURE - PHASE 2 (UPDATE N0.4) | STATION WHERE ONSITE
T2 BY OLYMPIA COMPANIES
T3 EAGLE CANYON - TRUNK STORM DRAIN LATERAL COMES INTO SYSTEM
SO 0613.002823.35 72 2829.26
R 0900.002830.52 72 .013 1
JX 0900.002830.52 72 48 .013 88.5 2832.52 45.00
R 0950.002831.58 72 .013 1
WE  0950.002831.58 72 .013
1000.002835. .013 1

.002835.
007283

.01
-002838. :

37.52839.132839.13

R 1389.502839.63 54 .013 1
JX  1394.502840.13 48 18 18.013 5.0 5.02842.632842.63 45.00 45.00

R 1632.002854.48 48 .013 S
R 1762.002862.62 48 .013 5. 1
R 1883.002868.57 48 .013 5. 1
R 1992.002873.94 48 .013 5. 1
JX  1992.002873.94 48 18 24.013 4.0 16.02876.442875.94 75.00 75.00

R 2072.002877.87 48 .013 5. 1
R 2167.002882.51 48 .013 5. 1
R 2262.002885.16 48 .013 5. 1
JX 2262.002885.16 48 36 .013 56.0 2886.16 38.00

R 2422.002888.80 48 .013 1
JX  2422.002888.80 48 18 .013 3.0 2891.30 45.00

R 2820.002903.13 48 .013 1
JX  2820.002903.13 48 42  .013 86.0 2903.63 45.00

R 3004.002908.81 48 .013 60. 1
JX  3004.002908.81 48 36 18.013 52.0 18.02909.812911.31 60.00 45.00

R 3024.002910.72 48 .013 1
3X  3024.002910.72 48 48 .013 18.0 2912.12 90.00

R 3060.002912.43 48 .013 1
SH  3060.002912.43 48

cD 18 4 1.5

D 24 4 2.

0 30 4 2.5

b 36 4 3.

b 42 4 3.5

D 48 4 4.

cp 54 4 4.5

cb 60 4 5.

b 66 4 5.5

D 72 4 6.

cb 78 4 6.5

Page 1
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U-ECA.OUT

DATE: 6/15/2017
TIME: 16: 5
FOS15P
WATER SURFACE PROFILE - CHANNEL DEFINITION LISTING

CARD SECT CHN NO OF AVE PIER HEIGHT 1 BASE 2L ZR  INV
CODE NO TYPE PIERS WIDTH DIAMETER WIDTH DROP
co 18 4 1.50

& 24 4 2.00

co 30 4 2.50

o 36 4 3.00

o 42 4 3.50

co 48 4 4.00

c 54 4 4.50

co 60 4 5.00

()] 66 4 5.50

[« 72 4 6.00

[«)] 78 4 6.50

FOS515p

WATER SURFACE PROFILE - TITLE CARD LISTING

HEADING LINE NO 1 IS -

SKYE CANYON INFRASTRUCTURE - PHASE 2 (UPDATE NO.4)

HEADING LINE NO 2 IS -
BY OLYMPIA COMPANIES
HEADING LINE NO 3 IS -

EAGLE CANYON - TRUNK STORM DRAIN
FOS515pP

WATER SURFACE PROFILE - ELEMENT CARD LISTING

ELEMENT NO 1 IS A SYSTEM OUTLET * * *
U/S DATA  STATION INVERT SECT
613.00 2823.35 72
ELEMENT NO 2 IS A REACH - e *
U/S DATA  STATION INVERT SECT N
900.00 2830.52 72 0.013
ELEMENT NO 3 IS A JUNCTION ko * * .
U/S DATA  STATION INVERT SECT LAT-1 LAT-2 N
900.00 2830.52 72 48 0 0.013

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

ELEMENT NO 4 IS A REACH * ® *
U/S DATA  STATION INVERT SECT N
950.00 2831.58 72 0.013
ELEMENT NO 5 IS A WALL ENTRANCE *
U/S DATA  STATION INVERT SECT FP
950.00 2831.58 72 0.013
ELEMENT NO 6 IS A TRANSITION * * *
U/S DATA  STATION INVERT SECT N
1000.00 2835.61 66 0.013
ELEMENT NO 7 IS A WALL EXIT =
U/S DATA  STATION INVERT SECT
1000.00 2835.61 66
ELEMENT NO 8 IS A REACH * * %
U/S DATA  STATION INVERT SECT N
1093.00 2837.13 66 0.013
ELEMENT NO 9 IS A JUNCTION * ol * b
U/S DATA  STATION INVERT SECT LAT-1 LAT-2 N
1093.00 2838.13 54 42 42 0.013
ELEMENT NO 10 IS A REACH * * hi
U/S DATA  STATION INVERT SECT N
1389.50 2839.63 354 0.013
ELEMENT NO 11 IS A JUNCTION b * * *
U/S DATA  STATION INVERT SECT LAT-1 LAT-2
1394.50 2840.13 48 . olg 1 518 0. 013

WATER SURFACE PROFILE - ELEMENT CARD LISTING

ELEMENT NO 12 IS A REACH * B *
U/S DATA  STATION INVERT SECT N
1632.00 2854.48 48 0.013
ELEMENT NO 13 IS A REACH * * ki
U/S DATA  STATION INVERT SECT N
1762.00 2862.62 48 0.013
ELEMENT NO 14 IS A REACH * * *
U/S DATA  STATION INVERT SECT N
1883.00 2868.57 48 0.013
ELEMENT NO 15 IS A REACH * * *
u/S DATA  STATION INVERT SECT N
1992.00 2873.94 48 0.013
ELEMENT NO 16 IS A JUNCTION ® ol * *
U/S DATA  STATION INVERT SECT LAT-1 LAT-2 N
1992.00 2873.94 48 18 24 0.013

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

ELEMENT NO 17 IS A REACH * d *
U/S DATA  STATION INVERT SECT N
2072.00 2877.87 48 0.013
ELEMENT NO 18 IS A REACH * * ®
U/S DATA  STATION INVERT SECT N
2167.00 2882.51 48 0.013

)

W S ELEV

2829.26
RADIUS
0.00

& *
Q3 INVERT-3 INVERT-4
88.5 0 0 2832.52 0.00
RADIUS
0.00
RADIUS
0.00

& *
Q3 Q4 INVERT-3 INVERT-4
54.5 37.5 2839.13 2839.13
RADIUS
0.00

® *
Q3 Q4 INVERT-3 INVERT-4
5.0 5.0 2842.63 2842.63

RADIUS
0.00

RADIUS
0.00

RADIUS
0.00

RADIUS
0.00

* x

Q3 Q4 INVERT-3 INVERT-4
4.0 16.0 2876.44 2875.94

PREVIOUS INVERT ELEV -WARNING
PREVIOUS INVERT ELEV -WARNING

RADIUS
0.00

RADIUS
0.00

Page 1

ANGLE

PHI 3
45.00

ANGLE
0.00

ANGLE

PHI 3
45.00

ANGLE
0.00

PHI 3
45.00

ANGLE
0.00

ANGLE
0.00

ANGLE
0.00

ANGLE
0.00

PHI 3
75.00
ANGLE

0.00

ANGLE
0.00

PAGE 1

Y1) v(2) v@B3) (4 Y5 Y6 v(7) Y& Y(9) YQ®

PAGE NO 3

PAGE NO 2

ANG PT
0.00 1

PHI 4
0.00

ANG PT

MAN H
0.00 1

PAGE NO 3

ANG PT MAN H
5.00

1
ANG PT MAN H
5.00 1
ANG PT MAN H
5.00 1
ANG PT MAN H
5.00 1
PHI 4
75.00
ANG PT MAN H
5.00 1
ANG PT MAN H
5.00 1



U-ECA.OUT

ELEMENT NO 19 IS A REACH ® * .
U/S DATA  STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
2262.00 2885.16 48 0.013 0.00 0.00 5.00 1
ELEMENT NO 20 IS A JUNCTION d L * hd hd i .
U/S DATA  STATION INVERT SECT LAT-1 LAT-2 N Q3 Q4 INVERT-3 INVERT-4 PHI 3  PHI 4
2262.00 2885.16 48 36 0 0.013 56.0 0.0 2886.16 0.00 38.00 0.00

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

ELEMENT NO 21 IS A REACH * * .
U/S DATA  STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
2422.00 2888.80 48 0.013 0.00 0.00 0.00 1
ELEMENT NO 22 IS A JUNCTION * * . * r * *
U/S DATA  STATION INVERT SECT LAT-1 LAT-2 N Q3 Q4 INVERT-3 INVERT-4 PHI 3 PHI 4
2422.00 2888.80 48 18 0 0.013 3.0 0.0 2891.30 0.00 45.00 0.00

THE ABOVE ELEMENT CONTAINED AN INVERT ELEV WHICH WAS NOT GREATER THAN THE PREVIOUS INVERT ELEV ~-WARNING
THE ABOVE ELEMENT CONTAINED AN INVERT ELEV WHICH WAS NOT gRgATEFS( THAN THE PREVIOUS INVERT ELEV -WARNING ¢
F 15pP PAGE NO 4

WATER SURFACE PROFILE - ELEMENT CARD LISTING

ELEMENT NO 23 IS A REACH * * h
U/S DATA  STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
2820.00 2903.13 48 0.013 0.00 0.00 0.00 1
* * * * * * *

ELEMENT NO 24 IS A JUNCTION
U/S DATA  STATION INVERT SECT LAT-1 LAT-2 N Q3 Q4 INVERT-3 INVERT-4 PHI 3 PHI 4
2820.00 2903.13 48 42 0 0.013 86.0 0.0 2903.63 0.00 45.00 0.00
THE ABOVE ELEMENT CONTAINED AN INVERT ELEV WHICH WAS NOT GREATER THAN THE PREVIOUS INVERT ELEV -WARNING
THE ABOVE ELEMENT CONTAINED AN INVERT ELEV WHICH WAS NOT GREATER THAN THE PREVIOUS INVERT ELEV -WARNING

ELEMENT NO 25 IS A REACH o * bl
U/S DATA  STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
3004.00 2908.81 48 0.013 0.00 0.00 60.00 1
ELEMENT NO 26 IS A JUNCTION = * = * * . *
U/S DATA  STATION INVERT SECT LAT-1 LAT-2 Q3 Q4 INVERT-3 INVERT-4 PHI PHI 4

3004.00 2908.81 48 36 18 0. 013 52.0 18.0 2909.81 2911.31 60. 00 45.00
THE ABOVE ELEMENT CONTAINED AN INVERT ELEV WHICH WAS NOT GREATER THAN THE PREVIOUS INVERT ELEV -WARNING
THE ABOVE ELEMENT CONTAINED AN INVERT ELEV WHICH WAS NOT GREATER THAN THE PREVIOUS INVERT ELEV -WARNING

ELEMENT NO 27 IS A REACH * * ol
U/S DATA  STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
3024.00 2910.72 48 0.013 0.00 0.00 0.00 1
ELEMENT NO 28 IS A JUNCTION . * * & * al b
U/S DATA  STATION INVERT SECT LAT-1 LAT-2 Q3 [+23 INVERT-3 INVERT-4 PHI 3  PHI 4
3024.00 2910.72 48 48 0 0. 013 18.0 0.0 2912.12 0.00 90.00 0.00

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

ELEMENT NO 29 IS A REACH * hl ud
U/S DATA  STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
3060.00 2912.43 48 0.013 0.00 0.00 0.00 1
ELEMENT NO 30 IS A SYSTEM HEADWORKS * *
U/S DATA  STATION INVERT SECT W S ELEV
3060.00 2912.43 48 0.00

NO EDIT ERRORS ENCOUNTERED-COMPUTATION IS NOW BEGINNING
#% WARNING NO. 2 ** - WATER SURFACE ELEVATION GIVEN IS LESS THAN OR EQUALS INVERT ELEVATION IN HDWKDS, W.S.ELEV = INV + DC ¢
LICENSEE: SLATER HANIFAN GROUP FO515p PAGE 1
WATER SURFACE PROFILE LISTING
SKYE CANYON INFRASTRUCTURE - PHASE 2 (UPDATE NO.4)
BY OLYMPIA COMPANIES
EAGLE CANYON - TRUNK STORM DRAIN

STATION INVERT DEPTH w.S. Q VEL VEL ENERGY SUPER CRITICAL HGT/ BASE/ L NO AVBPR
ELEV  OF FLOW ELEV HEAD  GRD.EL. ELEV DEPTH DIA ID NO. PIER
“L{ELEM SO . - e . “,‘Sf“A\!E R HF SaREsE i NORM EEZI':,. . 25 .
613.00 2823.35 4.010 2827.360 479.5 23.88 8.853 2836.213 0.00 5.621 6.00 0.00 0.00 0 0.00
70.92 0.02498 .020090 1.42 3.757 0.00
683.92 2825.12 4.102 2829.224 479.5 23.28 8.414 2837.638 0.00 5.621 6.00 0.00 0.00 0 0.00
88.77 0.02498 .018416 1.63 3.757 0.00
772.69 2827.34 4.284 2831.623 479.5 22.19 7.649 2839.272 0.00 5.621 6.00 0.00 0.00 0 0.00
58.23 0.02498 .016459 0.96 3.757 0.00
830.92 2828.79 4.483 2833.277 479.5 21.16 6.954 2840.231 0.00 5.621 6.00 0.00 0.00 0 0.00
40.67 0.02498 .014774 0.60 3.757 0.00
871.59 2829.81 4.700 2834.510 479.5 20.18 6.321 2840.831 0.00 5.621 6.00 0.00 0.00 0 0.00
28.41 0.02498 .013347 0.38 3.757 0.00
900.00 2830.52 4.944 2835.464 479.5 19.24 5.747 2841.211 0.00 5.621 6.00 0.00 0.00 0 0.00
JUNCT STR  0.00000 .018387 0.00 0.00
900.00 2830.52 3.332 2833.852 391.0 24.25 9.128 2842.980 0.00 5.292 6.00 0.00 0.00 0 0.00
50.00 0.02120 .024400 1.22 3.468 0.00
950.00 2831.58 3.305 2834.885 391.0 24.49 9.314 2844.199 0.00 5.292 6.00 0.00 0.00 0 0.00
TRANS STR  0.08060 .019055 0.95 0.00
1000.00 2835.61 4.540 2840.150 391.0 18.64 5.395 2845.545 0.00 5.168 5.50 0.00 0.00 0 0.00
WALL EXIT 0.00
1000.00 2835.61 4.539 2840.149 391.0 18.65 5.398 2845.547 0.00 5.168 5.50 0.00 0.00 0 0.00
8.18 0.01634 .013339 0.11 4.120 0.00
1008.18 2835.74 4.560 2840.304 391.0 18.56 5.351 2845.655 0.00 5.168 5.50 0.00 0.00 0 0.00
0.01634 .012762 0.79 4.120 0.00
LICENSEE SLATER HANIFAN GROUP FO515p PAGE 2
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U-ECA.OUT
WATER SURFACE PROFILE LISTING

STATION USED FOR

gvg'.%r;}gucgzizﬁgucmks - PHASE 2 (UPDATE NO.4) START[NG HG[_
EAGLE CANYON - TRUNK STORM DRAIN
STATION  INVERT DEPTH w.S. Q VEL VEL ENERGY  SUPER CRITICAL HGT/ BASE/  zL| NO AVBPR
ELEV OF FLOW  ELEV HEAD GRD.EL. ELEV  DEPTH DIA  ID NO. PIER
AT B LN AL e A A LW o e, B L .
1070.01 2836.75 4.825 2841.579 391.0 17.70 4.865 2846.444 0.00 5.168 5.50 0.00 0.0p O 0.00
22.99 0.01634 .011978 0.28 4.120 0.0p
0 68 Al 846 330 0,00 0 0+Q0~0 0 6. -0.00
JUNCT STR 0.00000 .017417 0.00 0.00
1093.00 2838.13 5.209 2843.339 299.0 18.80 5.488 2848.827 0.00 4.385 4.50 0.00 0.00 O 0.00
96350 . 00506 3138 gee 08 U680
1389.50 2839.63 10.838 2850.468 299.0 18.80 5.488 2855.956 0.00 4.385 4.50 0.00 0.00 O 0.00
JUNCT STR  0.10000 0.00
1394.50 2840.13 2.787 2842.917 289.0 30.92 14.841 2857.758 0.00 3.963 4.00 0.00 0.00 O 0.00
237.50 0.06042 .055460 13.17 2.752 0.00
1632.00 2854.48 2.908 2857.388 289.0 29.54 13.545 2870.933 0.00 3.963 4.00 0.00 0.00 O 0.00
70.99 0.06262 .050304 3.57 2.716 0.00
1702.99 2858.93 3.014 2861.939 289.0 28.45 12.566 2874.505 0.00 3.963 4.00 0.00 0.00 0 0.00
59.01 0.06262 .045764 2.70 2.716 0.00
1762.00 2862.62 3.162 2865.782 289.0 27.12 11.424 2877.206 0.00 3.963 4.00 0.00 0.00 0 0.00
15.82 0.04917 .043162 0.68 2.986 0.00
1777.82 2863.40 3.178 2866.576 289.0 26.99 11.311 2877.887 0.00 3.963 4.00 0.00 0.00 O 0.00
105.18 0.04917 .041003 4.31 2.986 0.00
1883.00 2868.57 3.347 2871.917 289.0 25.73 10.284 2882.201 0.00 3.963 4.00 0.00 0.00 O0 0.00
7.31 0.04927 .038901 0.28 2.984 0.00
1890.31 2868.93 3.364 2872.294 289.0 25.62 10.189 2882.483 0.00 3.963 4.00 0.00 0.00 0 0.00
5 0.04927 .037325 2.26 2.984 0.00 %
LICENSEE: SLATER HANIFAN GROUP FO515p PAGE 3
SKYE CANYON INFRASTRUCTUREW-\TESAggkgM(:lEJszggxhg.|4-§STING
BY OLYMPIA COMPANIES
EAGLE CANYON - TRUNK STORM DRAIN
STATION  INVERT DEPTH w.S. Q VEL VEL ENERGY SUPER CRITICAL HGT/ BASE/ ZL NO AVBPR
ELEV OF FLOW  ELEV HEAD GRD.EL. ELEV  DEPTH DIA  ID NO. PIER
YL T S AT UUOUUUN: ... JOOUU..JNUOPROTOOTTTO. .1 .. OOOPUOTIROORU .
1950.88 2871.91 3.567 2875.481 289.0 24.42 9.262 2884.743 0.00 3.963 4.00 0.00 0.00 0 0.00
41.12 0.04927 .035621 1.46 2,984 0.00
1992.00 2873.94 3.848 2877.788 289.0 23.29 8.421 2886.209 0.00 3.963 4.00 0.00 0.00 0 0.00
JUNCT STR 0.00000 .037623 0.00 0.00
1992.00 2873.94 3.074 2877.014 269.0 25.96 10.465 2887.479 0.00 3.951 4.00 0.00 0.00 0 0.00
13.53 0.04913 .039592 0.54 2.820 0.00
2005.53 2874.61 3.096 2877.701 269.0 25.77 10.311 2888.012 0.00 3.951 4.00 0.00 0.00 O 0.00
66.47 0.04913 .037405 2.49 2.820 0.00
2072.00 2877.87 3.254 2881.124 269.0 24.57 9.373 2890.497 0.00 3.951 4.00 0.00 0.00 ©0 0.00
39.34 0.04884 .034253 1.35 2.826 0.00
2111.34 2879.79 3.404 2883.196 269.0 23.60 8.650 2891.846 0.00 3.951 4.00 0.00 0.00 0 0.00
33.77 0.04884 .031859 1.08 2.826 0.00
2145.11 2881.44 3.617 2885.058 269.0 22.50 7.864 2892.922 0.00 3.951 4.00 0.00 0.00 O 0.00
21.89 0.04884 .031405 0.69 2.826 0.00
2167.00 2882.51 3.951 2886.461 269.0 21.45 7.148 2893.609 0.00 3.951 4.00 0.00 0.00 O 0.00
2.99 0.02789 .033326 0.10 4.000 0.00
2169.99 2882.59 4.000 2886.594 269.0 21.41 7.116 2893.710 0.00 3.951 4.00 0.00 0.00 O 0.00
92.01 0.02789 . 034835 3.21 4.000 0.00
2262.00 2885.16 5.005 2890.165 269.0 21.41 7.116 2897.281 0.00 3.951 4.00 0.00 0.00 O 0.00
JUNCT STR 0.00000 .028529 0.00 0.00
2262.00 2885.16 9.449 2894.609 213.0 16.95 4.461 2899.070 0.00 3.879 4.00 0.00 0.00 O 0.00
160.00 0.02275 .021988 3.52 3.220 0.00 L4
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SKYE CANYON mr-'aAs*rRuv:TUREwéngAggR;Agﬁpgzgznﬁg. 'EganG
BY OLYMPIA COMPANIES
EAGLE CANYON - TRUNK STORM DRAIN
STATION  INVERT DEPTH w.S. Q VEL VEL ENERGY  SUPER CRITICAL HGT/ BASE/  ZL NO AVBPR
ELEV OF FLOW  ELEV HEAD GRD.EL. ELEV  DEPTH DIA  1ID NO. PIER
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U-ECA.OUT

L/ELEM SO AVE NORM DEPTH ZR
Edrday E-2 ] L2 22222223 3 2 0 & 1] PRI IR 222222 a2 2222 22 a2 22 s bttty EET R 2 221 i ANAANS REEE
2422.00 2888.80 9.550 2898.350 213.0 16.95 4.461 2902.811 0.00 3.879 4.00 0.00 0.00 o0 0.00
JUNCT STR 0.00000 .021680 0.00 0.00
2422.00 2888.80 9.791 2898.591 210.0 16.71 4.337 2902.928 0.00 3.872 4.00 0.00 0.00 0 0.00
398.00 0.03601 .021373 8.51 2.633 0.00
2820.00 2903.13 4.184 2907.314 210.0 16.71 4.337 2911.651 0.00 3.872 4.00 0.00 0.00 0 0.00
JUNCT STR  0.00000 .014412 0.00 0.00
2820.00 2903.13 8.490 2911.620 124.0 9.87 1.512 2913.132 0.00 3.345 4.00 0.00 0.00 0 0.00
184.00 0.03087 .007452 1.37 1.980 0.00
3004.00 2908.81 4.556 2913.366 124.0 9.87 1.512 2914.878 0.00 3.345 4.00 0.00 0.00 0 0.00
JUNCT STR  0.00000 .004432 0.00 0.00
3004.00 2908.81 6.213 2915.023 54.0 4.30 0.287 2915.310 0.00 2.209 4.00 0.00 0.00 0 0.00
20,00 0.09550 .001413 0.03 0.941 0.00
3024.00 2910.72 4.346 2915.066 54.0 4.30 0.287 2915.353 0.00 2.209 4.00 0.00 0.00 0 0.00
JUNCT STR 0.00000 .001020 0.00 0.00
3024.00 2910.72 4.665 2915.385 36.0 2.86 0.127 2915.512 0.00 1.787 4.00 0.00 0.00 0 0.00
14.23 0.04750 .000624 0.01 0.915 0.00
3038.23 2911.40 4.000 2915.396 36.0 2.86 0.127 2915.523 0.00 1.787 4.00 0.00 0.00 0 0.00
7.61 0.04750 .000585 0.00 0.915 0.00
3045.84 2911.76 3.629 2915.387 36.0 3.00 0.140 2915.527 0.00 1.787 4.00 0.00 0.00 O 0.00
4.31 0.04750 .000569 0.00 0.915 0.00
3050.15 2911.96 3.413 2915.375 36.0 3.15 0.154 2915.529 0.00 1.787 4.00 0.00 0.00 0 0.00
3.44 0.04750 .000615 0.00 0.915 0.00 ¢
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WATER SURFACE PROFILE LISTING
SKYE CANYON INFRASTRUCTURE - PHASE 2 (UPDATE NO.4)
BY OLYMPIA COMPANIES
EAGLE CANYON - TRUNK STORM DRAIN
STATION INVERT  DEPTH W.S. Q VEL VEL ENERGY  SUPER CRITICAL HGT/  BASE/ ZL NO AVBPR
ELEV ~ OF FLOW ELEV HEAD GRD.EL.  ELEV DEPTH DIA ID NO. PIER
L/ELEM SO SF AVE HF NORM DEPTH ZR
3053.59 2912.13 3.236 2915.362 36.0 3.31 0.170 2915.532 0.00 1.787 4.00 0.00 0.00 0 0.00
2.97 0.04750 .000677 0.00 0.915 0.00
3056.56 2912.27 3.080 2915.347 36.0 3.47 0.187 2915.534 0.00 1.787 4.00 0.00 0.00 0 0.00
2.60 0.04750 .000751 0.00 0.915 0.00
3059.16 2912.39 2.940 2915.330 36.0 3.64 0.205 2915.535 0.00 1.787 4.00 0.00 0.00 0 0.00
0.84 0.04750 .000808 0.00 0.915 0.00
3060.00 2912.43 2.894 2915.324 36.0 3.70 0.212 2915.536 0.00 1.787 4.00 0.00 0.00 O 0.00¢
SKYE CANYON INFRASTRUCTURE ~ PHASE 2 (UPDATE NO.4)
BY OLYMPIA COMPANIES
EAGLE CANYON -~ TRUNK STORM DRAIN
613.00 I WX E R
638.76
664.52
690.27 I WCH E R
716.03
741.79
767.55
793.31 I WX E R
819.06
844.82 I WCH E R
870.58
896.34 I WCH E R
922.09 I XH E X
947.85 I WCH R
973.61 I WCH E ™
999.37
1025.13 IYYYYXH E wx
1050.88 I XH E R
1076.64 I XH E R
1102.40 I XH E R
1128.16 1 X E X
1153.92 I xw E R
1179.67
1205.43
1231.19
1256.95
1282.71
1308.46
1334.22
1359.98
1385.74
1411.49 I X W E X
1437.25 I WX E R
1463.01
1488.77
1514.53
1540.28
1566.04
1591.80
1617.56
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1643.32 .
1669.07 .
1694.83 i
1720.59 .
1746.35

1772.11

1797.86 .
1823.62 .
1849.38 .

N
N
oNn
wN
w
w

w
(=3
o
[
»

S

3060.00

2823.35 2832.66 2841.97

NOTES

1. GLOSSARY

INVERT ELEVATION
CRITICAL DEPTH

WATER SURFACE ELEVATION
HEIGHT OF CHANNEL
ENERGY GRADE LINE
CURVES CROSSING OVER
BRIDGE ENTRANCE OR EXIT
WALL ENTRANCE OR EXIT
TIONS FOR POINTS AT A JUMP MAY NOT BE

I
C
w
H
E
X
8
Y

B0 NY

2, ST

U-ECA.QUT

1w
I owx E .
I wx E .
1w 3 :
Iox E
Iowx £
1 X E .
1 X £
I wx E
I wx 3
I X 3 .
1 X E
1 x 3
1 X 3
1 X 3
T oW E .
I ox w E
1 X w E
I X W E

2851.27  2860.58

PLOTTED EXACTLY?®

k]

(@9
CH
IcC

I
I

xXxXm

2869.89 2879.20 2888.51 2897.81 2907.12  2916.
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5 P6-L2.WSP
T1 SKYE CANYON INFRASTRUCTURE - PHASE 2 (UPDATE NO.4)
T2 BY OLYMPIA COMPANIES

T3 EAGLE CANYON LATERAL P6-L1

SO  1000.002839.13 42

R 1028.002839.49 42 .013

JX  1028.002840.99 24 24  .013 20.5
R 1058.002841.44 24 .013

SH 1058.002841.44 24

cop 18
cD 24
co 30
36
b 42

0

o

=N

oo
NN NN N NN NN
OOVTUIA DWWNNR
[ A I ¥, B 0 N S |

Page 1

PREVIOUSLY APPROVED WSPG
MODEL FOR ONSITE LATERAL

2843.34

2840.99

45,
90.00

ADOPTED
STARTING WSEL
FOR ONSITE
LATERAL




oo

17.0

P6-L2.WSQ

Page 1



DATE: 6/14/2017
16: 9

TIME:

CARD SECT CHN
NO

CODE

cD 18
co 24
o 30
co 36
[«2] 42
co 43
[e] 54
(<] 60
cb 66
(e} 72
co 78

P6-L2.0UT

FO515pP
WATER SURFACE PROFILE - CHANNEL DEFINITION LISTING

TYPE PIERS  WIDTH DIAMETER WIDTH DROM

HAhbhbapbbbbDondn

HEADING LINE NO

11s

1.50
.00

tnouounounoL

oannd A WWNN
8I.I|
OO0O0O000O000

FO515pP

WATER SURFACE PROFILE - TITLE CARD LISTING

SKYE CANYON INFRASTRUCTURE - PHASE 2 (UPDATE NO.4)

HEADING LINE NO 2 IS -

HEADING LINE NO

ELEMENT NO

ELEMENT NO

ELEMENT NO

ELEMENT NO

ELEMENT NO

** WARNING NO. 2 ** - WATER SURFACE ELEVATION GIVEN IS LESS THANO?;SEQUALS INVERT ELEVATION IN HDWKDS, W.S.ELEV = INV + DC %
F P,

5

31s

IS A

IS A

IS A

IS A

IS A

BY OLYMPIA COMPANIES

EAGLE CANYON LATERAL P6-L1

FOS515¢p

WATER SURFACE PROFILE - ELEMENT CARD LISTING

SYSTEM OUTLET

U/S DATA  STATION

* *® *
INVERT SECT

1000.00 2839.13 42

REACH * * d
U/S DATA  STATION INVERT SECT N
1028.00 2839.49 42 0.013
JUNCTION * * L % *
U/S DATA  STATION INVERT SECT LAT-1 LAT-2 N Q3 Q4
1028.00 2840.99 24 24 0 0.013 20.5 0.0
REACH * * *
U/S DATA  STATION INVERT SECT N
1058.00 2841.44 24 0.013
SYSTEM HEADWORKS * *
U/S DATA  STATION INVERT SECT

1058.00 2841.44 24
NO EDIT ERRORS ENCOUNTERED-COMPUTATION IS NOW BEGINNING

LICENSEE: SLATER HANIFAN GROUP

SKYE CANYON INFRASTRUCTURE - PHASE 2 (UPDATE NO.4)
BY OLYMPIA COMPANIES
EAGLE CANYON LATERAL P6-L1

STATION

L/ELEM

SO

INVERT
ELEV

DEPTH Ww.S.

OF FLOW ELEV

P
WATER SURFACE PROFILE LISTING

Q VEL VEL ENERGY  SUPER CRITICAL
HEAD  GRD.EL. ELEV DEPTH

SF AVE HF

W S ELEV
2843.34

*

RADIUS

INVERT-3 INVERT-4

2840.99

W S ELEV

NORM DEPTH

0.00

RADIUS
0.00

HGT/
DIA

PAGE

1

NO OF AVE PIER HEIGHT 1 BASE zL ZR INVP Y1) Y(2) Y(@3) Y@ Y(5) Y(6) Yv(7) Y8 Y(9 v0O

¢
PAGE NO 3
PAGE NO 2
ANGLE ANG PT MAN H
0.00 45.00 1
*
PHI 3 PHI 4
90.00 0.00
ANGLE ANG PT MAN H
0.00 0.00 1
AGE 1

BASE/ zZL NO AVBPR

ID NO. PIER
ZR

1000.00 2839.13
28.00 0.01286
1028.00 2839.49
JUNCT STR 0.00000

1028.00
30.00
1058.00

1028.41
1029.59

2840.99
0.01500
2841.44

4.210 2843.340

3.936 2843.426

2.699 2843.689

2.442 2843.882

37.5 3.90 0.236 2843.576 0.00 1.902
.001389 0.04

37.5 3.90 0.236 2843.662 0.00 1.902
.003518 0.00

17.0 5.41 0.455 2844.144 0.00 1.486
.005647 0.17

17.0 5.41 0.455 2844.337 0.00 1.486

SKYE CANYON INFRASTRUCTURE - PHASE 2 (UPDATE NO.4)
BY OLYMPIA COMPANIES
EAGLE CANYON LATERAL P6-L1

C
Page 1

1.380

1.130

3.50

3.50

2.00

2.00

0.00 0.00 0
0.00
0.00 0.00 O
0.00
0.00 0.00 O
0.00
0.00 0.00 O

0.00

0.00

0.00

0.00%



N

(o]

w

<TWXMITENHO

.63
1056.82 .
1058.00 . I

2839.13 2839.65 2840.17 2840.69 2841.21

TES
SSARY
INVERT ELEVATION
CRITICAL DEPTH
WATER SURFACE ELEVATION
HEIGHT OF CHANNEL
ENERGY GRADE LINE
CURVES CROSSING OVER
BRIDGE ENTRANCE OR EXIT
WALL ENTRANCE OR EXIT
TIONS FOR POINTS AT A JUMP MAY NOT BE PLOTTED EXACTLY?®

=

wanno

AN NN

T,

2841.73

P6-L2.0UT

2842.25

Page 2

[«

2842.78

H

2843.30

w

2843.82

E.

2844.34
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CITY OF LAS VEGAS
INTER-OFFICE MEMORANDUM

DATE:

~

July 11, 2045

TO:

Land Development Services
Department of Building & Safety

FROM: é \
Albert Sung, P.E.
Flood Control Projeb

Department of Public Works

Engineer

SUBJECT:

| Drainage Study for:
Skye Canyon - Phase 1 Infrastructure - Update #6

COPIES TO:
Slater Hanifan Group

\

Cross Streets:

NEC of Grand Teton Blvd. & Hualapai Way

K A G Development South, LLC /
Ninety-Five Management, LLC

File Number: F:\Depot\DSMemos\DS4661K.doc Bart Anderson, P.E., DevCo
Parcel Number: | 125-07-301-001 & 125-07-301-002; CCRFCD
125-07-401-001 & 125-07-401-002

Zoning Action: | TMP-53058

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°' Submittal 3/19/2014 4/17/12014 Not Approved $400.00 351277: $400
2™ Submittal | 5/14/2014 6/12/2014 Conditionally Approved $400.00 356797: $400
Supplemental | 8/25/2014 9/15/2014 Approved — —
3" Submittal | 11/25/2014 | 12/10/2014 | See Comments Below $100.00 377769: $100
4™ Submittal | 12/10/2014 1/7/2015 Approved $100.00 379537: $100
5™ Submittal | 12/18/2014 1/8/2015 Approved $100.00 380446: $100
6" Submittal 3/5/2015 3/9/2015 Approved $100.00 | 388162: $100
7™ Submittal 5/18/2015 6/2/2015 Approved $100.00 397877: $100
8™ Submittal 6/8/2015 6/22/2015 Approved $100.00 400871: $100
9™ Submittal 7/5/2016 7/11/2016 See Comments Below $100.00 449985: $100
TOTAL FEES (LDDRS): | $1,500.00
REMARKS:

9" Submittal: Update #6 for As-Built Final Location of Storm Drain System in Horse Drive

8" Submittal: Update #5 for Phasing a Stockpile Permit

7" Submittal: Update #4 for minor lateral profile revision in Skye Canyon Parkway at Sta. 95+28

6" Submittal: Update #3 for minor storm drain profile revision in Skye Park Drive at Skye Canyon Drive

(aka Horse Drive)

5™ Submittal: Update #2 for Stockpile Permit at additional locations

4™ Submittal: Update for revision of storm drains alignment in Grand Canyon Drive, Eagle Canyon

Avenue, Mountain Landing Street and Hualapai Way

3" Submittal: Update for Stockpile Permit Only

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

X

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

must be resubmitted or supplemented including the following:

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




The following comments are repeated untii they are complete:

1.

10.

The Kyle Canyon Master Drainage Study is proposing to revise the hydrology and facilities indentified
in the Clark County Regional Flood Control District's (CCRFCD) 2008 Las Vegas Valley Flood
Control Master Plan Update. A Master Plan Amendment (MPA) must be submitted to the City of Las
Vegas for approval. The City of Las Vegas will coordinate the MPA submittal to CCRFCD for
approval. The Master Developer will be responsible for preparing all submittals needed for CCRFCD
along with any and all presentations. The MPU must be approved by the City of Las Vegas City
Council prior to the final approval of the Master Drainage Study.

For all culvert entrances or exits located outside of the Public Right-of-Way or dedicated “Public
Drainage Easement to be Privately Maintained” must be recorded by separate document prior to the
final acceptance of the improvement plans unless they are to be recorded by parcel or final map.
Also, show the easement on the grading plan.

In an overview perspective for the proposed Phase 1 Infrastructures, Racel Street with its regional
storm drain act as the sole perpetuation pathway for offsite flows during a major storm event in the
interim condition (reference Sheets GR-01 & GR-02).

In a worst case scenario that the upstream culvert entrance is completely clogged, ie, the 100-year
flow will be conveyed on the Racel Street surface. Provide a hydraulic calculation for the worst case
100-year water surface in Racel Street. The finish floor elevation of future houses in the PODs
adjacent to Racel shall be above the corresponding water surface or flood wall for protection to that
effect. This shall serve as a guideline in the future technical drainage studies for the PODs.

Provide a detail grading around the culvert entrance at Racel Street Storm Drain and make sure
freeboard requirements are satisfied.

All drainage facilities proposed in this Phase 1 Infrastructure Study are considered interim facilities
and must be maintained by the master developer until the facilities are formally accepted by the City
of Las Vegas.

Structural plans for the storm drain improvements must be submitted for review. Provide a soil
report, structural calculations and specifications, wet stamped structural sets and a grading plan to
the City of Las Vegas Building Department for processing (call Building Department to confirm their
submittal requirements). The engineer must provide a copy of Building Department approval of the
structures to Flood Control prior to final acceptance of the technical drainage study.

The project proposes to build a temporary drainage facility on the west side of Hualapai Way. Prior
to final plan approval the developer must complete a Maintenance and Liability Agreement for the
interim drainage improvements (off-site berms or channels) and post a minimum maintenance bond
of $50,000 or 50-percent of the construction cost for the improvements, whichever is greater. The
engineer must submit an estimate of the quantities for constructing the facility and an exhibit that
adequately shows the location and limits of the drainage facility to Flood Control for approval. Once
the drainage study is conditionally approved, the engineer/developer 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.

Sheet SD-09: Review and revise an appeared low point “61.95TC" in Grand Canyon Drive at the
intersection with Grand Teton Drive.

Technical drainage studies are required for each of the POD’s. The technical drainage studies for
the POD’s may not be conditional approved until the final approval of the pertinent infrastructure
drainage study is obtained.

Building permits for the homes within the individual POD’s will not be issued until construction of the
street and flood control infrastructure around the POD is substantially complete or interim protection
is provided per the approved technical drainage study.

2



NOTE:

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.

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.

END OF REMARKS T/R/S:  T19S/R60E/07

ays

AREA  G-07
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DEV-100.0uUT

1g#ﬁ¢*aa*a*aew*suawaaaaaaaeamxw#weewﬁawﬂm R IR P 2t e LY
- ” £
FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS *
* JUN 1998 * * HYDROLOGIC ENGINEERING CENTER *
N VERSION 4.1 * * 609 SECOND STREET =
* * N DAVIS, CALIFORNIA 95616 *
: RUN DATE  13MAR14 TIME 11:35:06 : : (916) 756-1104 :
AR AN T AR AR A A AN AN AN XA AN AR AN LA ANLAARARASASAAR * % * ERTAIANARN

X X OOOXKXX XXXXX X
X X X X xX
X X X X X
OOKXXX  XXXX X 00X X
X X X X X
X X X X X
X X 0000KX XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECL (JAN 73), HEC1GS, HECIDB, AND HECIKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

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

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT PAGE 1
LINE ID) e Loy aeverers 25 weryd 35 Lo e Attt St Aornnrn 7ot 53 8lam v, 3 W9, 10

*DIAGRAM

1 ID SLATER HANIFAN GROUP

2 I0 OLYMPIA COMPANIES

3 10 SKYE CANYON - PHASE 1 INFRASTRUCTURE

g 0 DEVELOPED CONDITION (100-YR STORM)
10

6 10 RETURN PERIOD ---=-=--- 100-YEAR

7 10 DISTRIBUTION =--- - 6-HOUR SON3

8 10 PROJECT NO. - 0LY1401.001

9 0} FILENAME ----- - DEV-100.H1

%g 0 33;5 ——————— - 03/}0/14
3] ELED BY --=--===== AJH/SM)

! 10 REFERENCED
10 SIX HOUR DEPTH-AREA REDUCTION FACTORS

1 10 DRATNAGE AREA (WIA2)  DARF FLOW WITHIN SKYE
ID .0-0. .

16 10 0.5-0.99 0.98

1 o 16838 0:5% VILLAGE ROAD

18 10

19

20

21

OOO00O0O0O

39 BA  .0656
40 PB 3.01
41 Ls 86.2
42 w  0.190
*
43 KK ROFF20
44 KM ROUTE OFF20 TO PT2
45 RO 6020 0.034 0.035 0  TRAP 15 1
b2 HEC-1 INPUT PAGE 2
LINE ... (= 2t | Bl IS B vea T, oo B o s ..9......10
46 KK OFF2-E
47 KM LOCAL OFFSITE BASIN
48 BA  .1355
49 P8 3.00
50 Ls 0 86.2
51 uD  0.243
k-]
52 KK PT2
53 KM COMBINES OFF20 AND OFF2-E

Page 1



KK
PB
LS

DEV-100.0uUT

OFF21
Rg;gSENCED FROM GCW MASTER DRAINAGE STUDY

3.10

0 85.7
0.446
ROFF21
ROUTE OFF21 TO PT3
5655 0.037 0.035 0 TRAP 0 100
OFF3-E
LOCAL OFFSITE BASIN
.1581
3.00
0 82.8
0.302

T3
COMB%NES OFF21 AND OFF3-E

cpPO
2

OFF1-E
LOCAL OFFSITE BASIN

3.00
.0917
0
0.202
HEC-1 INPUT

RA-HU
COMB§NES OFF20, OFF2l, OFFl-E, OFF2-E, OFF3~E, HUAL

RRA-HU

ROUTE RA-HU TO CP26

2700 0.040 0.013 0 CIRC 6
ON3-D

Ogsggﬁ BASIN NORTH OF RACEL AND WEST OF CONQUISTADOR
.0232

0 91.2
0.116

CP1A
COMB%NES RA-HU, ON3-D

ONS-D
SgU;gWEST QUAD ONSITE BASIN
.0583

0
0.139

94.6

PARK
OgSg;E BASIN FOR COMMUNITY PARK

.0028

0 81.5
0.082

CP1B
COMB%NES ON5-D, PARK

STRE§T BASIN FOR RACEL ST

2.9
.0071
0 92.5
0.097
HEC-1 INPUT
....... o SR (SRt n . TSI PO INE TSRS - ey SEMNC et

CONQ
S;RggT BASIN FOR CONQUISTADOR ST
.0035
0 92.5
Page 2

PAGE 3

PAGE 4



KK

DEV-100.0uUT
0.133

CcPl
COMB}NES RA-HU, ON3-D, ON5-D, RAC, CONQ AND PARK

ON4-D
OgsggE BASIN NORTH OF RACEL AND EAST OF CONQUISTADOR ST

.0252

0 94.6
0.105
ON6-D
SgU;gEAST QUAD ONSITE BASIN
.0505
0 94.6
0.128
Gcp

O;FggTE (HALF) STREET BASIN FOR GRAD CANYON DR
.0053

0 93.8
0.137

CcP26
COMB}NES CP1l, ON4-D, ON6-D AND GCD

ON1-D
NgR;gWEST QUAD ONSITE BASIN

.0278
0 91.2
0.114
HEC-1 INPUT
...... S . oz« oo St e 2 e B PG Pt 7 . ks,
ON2-D
NORTHEAST QUAD ONSITE BASIN
L0301
0 8.8
0.152
HOR
OgFggTE STREET BASIN FOR HORSE DR
.0163
0 93.3
0.108
cP2
COMB%NES ON1-D, ON2-D AND HOR
OFF18
R§:§§€NCED FROM GCW MASTER DRAINAGE STUDY
'3.05
0  86.3
0.445
ROFF18
ROUTE OFF18 THRU EX-WS
2 0.171  0.15
EX-WS
RESESENCED FROM GCW MASTER DRAINAGE STUDY
"2.86
0  86.3
.308
cpP12
COMB%NES OFF18 AND EX-WS
cP3
COMB%NES CP2 AND CP12
HEC-1 INPUT
e 1oo..... Pz, . 3., & e 5. ip R, 2

PAGE 5
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DEV-100.0UT

190 KM  OFFSITE (HALF) STREET BASIN FOR GRAD TETON DR
191 PB 2.93
192 BA  .0073
193 LS 0 93.9
192 U 0.105
195 zz
SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LINE (V) ROUTING (--->) DIVERSION OR PUMP FLOW
NO. (.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
23 HUAL
37 . OFF20
. v
. \'2
43 =5 ROFF20
46 . : OFF2-E
52 . PT2ueeennnnnnns
55 . . oFF21
. . v
. . A\
61 e . ROFF21
64 g ) . OFF3-E
70 . , PT3. oo oo
73 . CPO et
75 . ) OFF1-E
81 RASHU. + e vreeerenrnnennns
v
v
84 RRA-HU
87 . ON3-D
93 CPLA...vvn... -
96 . ON5-D
102 . ; PARK
108 ) CPIB. ...
111 . . RAC
117 ) . . CONQ
123 L T s T
126 . ON4-D
132 . ) ON6-D
138 : . . GCD
144 e L U O
147 . ON1-D
153 . ; ON2-D
159 : ; ; HOR
165 . e L e = S
168 . ) OFF18
B . v
= B \"
174 E . ROFF18

Page 4



(***) RUNOFF ALSO

177

183

186

189

. . . EX-WS
X . cP12... 5. T
. CP3. it
. . GTD

COMPUTED AT THIS LOCATION

AR AR R A AR R R AR R AR AR AR A ARRSNAANARAA LA AAS

®

E3R N Y

FLOOD HYDROGRAPH PAgggGE (HEC-1)

RUN DATE

*

JUN
VERSION 4.1
13MAR14 TIME 11:35:06

&
*
*
w
*
x>

SLATER HANIFAN GROUP
OLYMPIA COMPANIES

DEV-100.0UT

e g e e e et e e et s 2]

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

RN I

LR IR IR N

20

10

OUTPUT CONTROL VARIABLES
IPRNT S
IPLOT

SKYE CANYON - PHASE 1 INFRASTRUCTURE
DEVELOPED CONDITION (100-YR STORM)

100-YEAR
6-HOUR SDN3
0LY1401.001
DEV-100.H1
03/10/14
AJH/SM)

SIX HOUR DEPTH-AREA REDUCTION FACTORS
DRAINAGE AREA (MIA2) DARF
0.0-0.49 1.00
0.5-0.99 0.98
1.0-1.99 0.97

RETURN PERIOD
DISTRIBUTION -
PROJECT NO. ~-
FILENAME ----
DATE
MODELED BY

[ ]

PRINT CONTROL
0 PLOT CONTROL
0. HYDROGRAPH PLOT SCALE

IT

QSCAL
HYDROGRAPH TIME DATA

NMIN 5 MINUTES IN COMPUTATION INTERVAL

IDATE
ITIME
NQ
NDDATE
NDTIME
ICENT

1 0
0000
300

2 0 ENDING DATE
Ooig ENDING TIME

.08 HOURS
24.92 HOURS

COMPUTATION INTERVAL
TOTAL TIME BASE

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES

STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINATES

CENTURY MARK

PRECIPITATION DEPTH  INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE

DEGREES FAHRENHEIT

P

JR

MULTI-PLAN OPTION
NPLAN

MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
1.00 98 9

FDKRUT WARNING TIME STEP CALCULATION
FOKRUT WARNING TIME STEP CALCULATION
FDKRUT WARNING TIME STEP CALCULATION
FDKRUT WARNING TIME STEP CALCULATION
FDKRUT WARNING TIME STEP CALCULATION
FOKRUT WARNING TIME STEP CALCULATION

FDKRUT WARNING TIME STEP CALCULATION

FAILED TO CONVERGE.

FAILED TO CONVERGE.

FAILED TO CONVERGE.

FAILED

FAILED

FAILED

FAILED

1 NUMBER OF PLANS

STABILITY
STABILITY
STABILITY
TO CONVERGE. STABILITY
TO CONVERGE. STABILITY
STABILITY

TO CONVERGE.

TO CONVERGE. STABILITY

Page 5

PROBLEMS MAY RESULT

PROBLEMS MAY RESULT

PROBLEMS MAY RESULT

PROBLEMS MAY RESULT

PROBLEMS MAY RESULT

PROBLEMS MAY RESULT

PROBLEMS MAY RESULT



DEV-100.0UT
**% FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

®*#*% FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

#%% FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

*E% FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

**% FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

##% FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

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 ;RECIPITATION
T

OPERATION STATION AREA PLAN RATIO 1 RATIO 2 RATIO

HYDROGRAPH AT
+

OFF20

ROUTED TO
+ ROFF20 .07 1 FLOW 85. 83. 82.
TIME 3.83 3.83 3.83

HYDROGRAPH AT
+ OFF2-E .14 1  FLOwW 160. 155. 153.

TIME 3.67  3.67  3.67 REFERENCED
eicoppaNeRiay P12 200 1 FLow 232. 225, 222. FLOW WITHIN SKYE
TIME 3.75 3.75 3.75 VlLLAGE ROAD

+

HYDROGRAPH AT

+ OFF21 .53 1 FLOW 475. 461. 454.
TIME 3.92 3.92 3.92
ROUTED TO
+ ROFF21 .53 1 FLOwW 477. 462. 455.
TIME 4.08 4.08 4.08
HYDROGRAPH AT
+ OFF3-E .16 1 fFLow 146. 142. 139.
TIME 3.75 3.75 3.75
2 COMBINED AT
+ P73 .69 1 FLow 557. 540. 531.
TIME 4.08 4.08 4.08
2 COMBINED AT
+ CcPO .89 1 fFLow 676. 655. 644,
TIME 4.00 4.00 4.00
HYDROGRAPH AT
+ OFF1-E .09 1 FLOW 114. 111. 109.
TIME 3.58 3.58 3.58
3 COMBINED AT
+ RA-HU .99 1 FLow 727. 704. 693.
TIME 4.00 4.00 4.00
ROUTED TO
+ RRA-HU .99 1 FLOW 726. 703. 692.
TIME 4.00 4.00 4.00
HYOROGRAPH AT
+ ON3-D .02 1  FLOW 39, 38. 38.
TIME 3.58 3.58 3.58
2 COMBINED AT
+ CcPlA 1.02 1 FLOW 734. 711. 700.
TIME 4.00 4.00 4.00
HYDROGRAPH AT
+ ON5-D .06 1  FLOW 107. 104. 103.
TIME 3.58 3.58 3.58
HYDROGRAPH AT
+ PARK .00 1 FLOW 4. 3. 3.
TIME 3.50 3.50 3.50
2 COMBINED AT
+ CP1B .06 1 FLOW 110. 107. 106.
TIME 3.58 3.58 3.58

.Page 6



DEV-100.0uT
HYDROGRAPH AT
+

RAC .01 1 FLOW 13. 13. 13.
TIME 3.50 3.50 3.50
HYDROGRAPH AT
+ CONQ .00 1  FLOW 6. 6. 6.
TIME 3.58 3.58 3.58
4 COMBINED AT
+ crl 1.09 1 FLow 763, 740, 728.
TIME 4.00 4.00 4.00
HYDROGRAPH AT
+ ON4-D .03 1 FLOW 49. 47. 47.
TIME 3.50 3.50 3.50
HYDROGRAPH AT
+ ON6-D .05 1  FLOW 93. 91. 90.
TIME 3.58 3.58 3.58
HYDROGRAPH AT
+ GCD .01 1  FLOw 10. 9. 9.
TIME 3.58 3.58 3.58
4 COMBINED AT
+ CP26 1.17 1 FLow 799. 773. 760.
TIME 3.92 3.92 3.92
HYDROGRAPH AT
+ ON1-D .03 1  FLOwW 47. 46. 45.
TIME 3.58 3.58 3.58
HYDROGRAPH AT
+ ON2-D .03 1 FLOW 45. 44, 44,
TIME 3.58 3.58 3.58
HYDROGRAPH AT
+ HOR .02 1 FLOW 30. 29, 29.
TIME 3.50 3.50 3.50
3 COMBINED AT
+ cP2 .07 1 FLOW 121. 118. 116.
TIME 3.58 3.58 3.58
HYDROGRAPH AT
+ OFF18 .55 1 FLOW 495. 480. 473.
TIME 3.92 3.92 3.92
ROUTED TO
+ ROFF18 .55 1  FLOW 473, 459. 452,
TIME 4.08 4.08 4.08
HYDROGRAPH AT
+ EX-WS .45 1 FLOW 443. 429. 423.
TIME 3.75 3575, 3.75
2 COMBINED AT
+ cpPl2 1.00 1 FLOW 792, 768. 756.
TIME 3.92 3.92 3.92
2 COMBINED AT
+ CcP3 1.07 1 FLOW 833. 808. 795.
TIME 3.83 3.83 3.83
HYDROGRAPH AT
+ GTD .01 1 FLOW 14. 13. 13.
TIME 3.50 3.50 3.50

1
SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL

ISTAQ ELEMENT DT PEAK TIME TO VOLUME oT PEAK TIME TO VOLUME
PEAK PEAK
(MIN) (cFs) {MIN) (IN) (MIN) (CFs) (MIN) (aN)
FOR PLAN = 1 RATIO= .00
ROFF20 MANE 5.0 85.42 230.00 1.69 5.00 85.42 230.00 1.69

CONTINUITY SUMMARY (AC-FT) -~ INFLOW= .5899E+01 EXCESS= .0000E+00 OUTFLOW= .5917E+01 BASIN STORAGE= .6045E-02 PERCENT ERROR=

FOR PLAN = 1 RATIO= .00
ROFF20 MANE 5.00 83.10 230.00 1.64 5.00 83.10 230.00 1.64

CONTINUITY SUMMARY (AC-FT) - INFLOW= .5719E+01l EXCESS= .0000E+00 OUTFLOW= .5736E+01 BASIN STORAGE= .S5980E-02 PERCENT ERROR=

FOR PLAN = 1 RATIO= .00
ROFF20 MANE 5.00 81.93 230.00 1.61 5.00 81.93 230.00 1.61

CONTINUITY SUMMARY (AC-FT) - INFLOW= .5628E+01 EXCESS= .0000E+00 OUTFLOW= .5646€+01 BASIN STORAGE= .5764E-02 PERCENT ERROR=

FOR PLAN = 1 RATIO= .00
ROFF21 MANE 5.00 476.60 245.00 1.73 5.00 476.60 245.00 1.73

CONTINUITY SUMMARY (AC-FT) - INFLOW= .4859E+02 EXCESS= .0000£+00 OUTFLOW= .4862E+02 BASIN STORAGE= .5083E-02 PERCENT ERROR=

Page 7



FOR PLAN
ROFF21

CONTINUITY SUMMARY

FOR PLAN
ROFF21

CONTINUITY SUMMARY

FOR PLAN
RRA-HU

CONTINUITY SUMMARY

FOR PLAN
RRA-HU

CONTINUITY SUMMARY

FOR PLAN
RRA-HU

CONTINUITY SUMMARY

=1 RATIO= .00
MANE

5.00 461.93 245.

(AC-FT) - INFLOW= .4709E+02 EXCESS=

=1 RATIO= .00
MANE 5.00 454.60 245

(AC-FT) -~ INFLOW= ,4635E+02 EXCESS=

= 1 RATIO= 1.00
MANE .

(AC-FT) - INFLOW= .8864E+02 EXCESS=

= 1 RATIO= .98

MANE .45 703.76 240.

(AC-FT) - INFLOW= .8590£+02 EXCESS=

=1 RATIO= .97

MANE .41 692.62 240.

(AC-FT) - INFLOW= .8453E+02 EXCESS=

*%% NORMAL END OF HEC-1 #¥®

43 726.67 240.

DEV-100.0uT
00 1.67 5.00 461.93 245.00

.0000E+00 OUTFLOW= .4713E+02 BASIN STORAGE=

.00 1.65 5.00 454,60 245.00

.0000E+00 OUTFLOW= .4638E+02 BASIN STORAGE=

46 1.67 5.00 726.02 240.00

.0000E+00 OUTFLOW= .8864E+02 BASIN STORAGE=

73 1.62 5.00 703.06 240.00

.0000E+00 QUTFLOW= .8589E+02 BASIN STORAGE=

66 1.60 5.00 691.63 240.00

.0000€+00 OUTFLOW= .8453E+02 BASIN STORAGE=

Page 8

1.67

.5011-02 PERCENT ERROR=

1.65

.4975e~02 PERCENT ERROR=

1.67

.1383e-10 PERCENT ERROR=

1.62

.1354€-10 PERCENT ERROR=

1.60

.1380£-10 PERCENT ERROR=
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( BENCHMARK )

BENCHMARK NUMBER:  2CS06W6

USDA BRASS CAP ON AN IRON PIPE, 140' SOUTHWEST OF
TELEPHONE POLE #26994T, SOUTHWEST CORNER OF THE U.S.
95/KYLE CANYON ROAD TURNOFF.

ELEVATION = 2817.62 FEET, 858.813 METERS
N.AV.D. 88 DATUM

PER THE CLARK COUNTY VERTICAL CONTROL BOOK V.2003 (REVISED
04/03/2003)

.
-

Y,
BASIS OF BEARING )
SOUTH 00722'12" WEST, BEING THE BEARING OF THE WEST LINE OF
THE NORTHWEST QUARTER (NW1/4) OF SECTION 6, TOWNSHIP 19
SOUTH, RANGE 60 EAST, M.D.M., CITY OF LAS VEGAS, CLARK
COUNTY, NEVADA, AS SHOWN BY MAP THEREOF IN FILE 151, PAGE
14 OF SURVEYS IN THE CLARK COUNTY RECORDER'S OFFICE,

(Zm<>0>. L
~

(" OWNER

K A G DEVELOPMENT SOUTH LLC
% OLYMPIA COMPANIES LLC
11411 SOUTHERN HIGHLANDS
PARKWAY, SUITE 300

r_.>m VEGAS, NV 89141 )

(" DEVELOPER )

NINETY—FIVE MANAGEMENT LLC
% OLYMPIA COMPANIES LLC
11411 SOUTHERN HIGHLANDS
PARKWAY, SUITE 300

LAS VEGAS, NV 89141

PH (702) 220-6565

| FX (702) 220-6566

\

( ENGINEER )

SLATER HANIFAN GROUP
5740 S. ARVILLE STREET #216
LAS VEGAS, NV 89118

(702) 284-5300 )

IMPROVEMENT PLANS

FOR

SKYE CANYON PHASE 1

(" APPROVALS

QTY ENGINEER-DAVID BOWER PE, PTOE §#167. DATE
APPROVAL OF THESE PLANS BY THE CITY ENGINEER IS UIMITED TO THOSE
IMPROVEMENTS CONSTRUCTED IN THE DEDICATED OF RIGHT—OF-WAY, AND/OR
DEDICATED EASEMENTS. THIS APPROVAL DOES NOT AUTHORIZE CONSTRUCTION OF
ANY IMPROVEMENTS THAT DEVIATE FROM ADOPTED STANDARDS AND/OR
SPECIFICATIONS EXCEPT THOSE SPECIALLY LISTED UNDER DEVIATIONS FORM
STANDARDS. THE ENGINEER SHALL RESOLVE ANY DEVIATION OTHER THAN THOSE
LISTED IN DEVIATIONS FROM STANDARDS IN FAVOR OF THE UNIFORM STANDARD
ORAWINGS AND SPECIFICATIONS, CLARK COUNTY AREA, NEVADA.

AS VEGAS FIRE AND RESCUE DATE

CHRIS KNIGHT DATE
DIRECTOR, BUILDING AND SAFETY

THIS PLAN MEETS THE APPLICABLE STANDARDS OF THE PLANNING DEPARTMENT.

APPROVED FOR CONSTRUCTION

LAS VEGAS VALLEY WATER DISTRICT ENGINEERING SERVICES MANAGER
PROJECT NO. XKXXX DATE.
SHEETS: X

APPROVAL BY THE FIRE DEPARTMENT HAVING JURISDICTION IS REQUIRED PRIOR 7O
OBTAINING FINAL APPROVAL FROM THE LAS VEGAS VALLEY WATER DISTRICT.

LAS VEGAS FIRE AND RESCUE DATE
NV ENERGY DATE

NV ENERGY ACKNOWLEDGES THAT WE HAVE RECEIVED YOUR PLANS AND WILL

UTILITY COMMISSION'S RULES AND REGULATIONS.

CENTRAL VELEPHONE CO, DBA CENTURYLINK DATE

THE AFFIXED CENTRAL TELEPHONE CO, DBA CENTURYLINK APPROVAL DOES NOT
ASSUME OR GUARANTEE LIABILITY FOR KNOWN OR UNKNOWN CONFLICTS WITH

ACCOMPLISHED PURSUANT TO LOCAL ORDINANCES, NEVADA REVISED STATUES
AND/OR PUBLIC UTILITY COMMISSION RULES AND REGULATIONS.

SLATER
FAX (702) 284-8399

No. DESCRIPTION DATE |BY| APF. [apP)
C gé(_ 7 HANIFAN
GROUP

5740 S. ARVILLE STREET #216, LAS VEGAS, NV 89118

PHONE (702) 284-5300

CONSULTING ENGINEERS & PLANNERS

SOUTHWEST GAS DATE (& ]
-l
—d
COX COMMUNICATIONS LAS VEGAS, INC. DATE T -
- g |4
= < -
w | w
¢ (0. W
< |2z X
28w
é INDEX OF DRAWINGS S|z i
SHT. [ DWG. w | <
NO. | NO. DESCRIPTION > (&) m
1 G— COVER SHEET [TH
2 [ GENERAL NOTES I m
E [ ABBREVIATIONS, KEY MAP, LEGEND AND QUANTITIES
4 SD—01 | GRAND TETON DRIVE STORM DRAIN PLAN AND PROFILE "GID" 66+00.00 70 "GID"_ 75+00.00 m (7]
5 SD—02 | GRAND TETON DRIVE STORM_DRAIN PLAN AND PROFILE "GTD" 75+00.00 10 "GTD" 84+50.00 2
5 SD—03 | GRAND TETON DRIVE STORM DRAIN PLAN AND PROFILE "GTD” 84+50.00 10 "GTD”_94+00.00 =
7 D—04 | GRAND TETON DRIVE STORM DRAIN PLAN AND PROFILE "GTD" 94+00.00 0 "GTD" 101+00.00 =<
8 50-05__| GRAND TETON DRIVE STORM DRAIN PLAN AND PROFILE "HW" 7+00.00 70 "HW-_16+50.00
9 SD—06 | GRAND TETON DRIVE STORM DRAIN PLAN AND PROFILE "HW_16+50.00 TO "HW _26+060.00
10 5D—07 | GRAND TETON DRIVE STORM ORAIN PLAN AND PROFILE "HW" 26+00.00 TO "HW"_ 33+00.00
1 SD-08 | GRAND TETON DRIVE STORM DRAIN PLAN AND PROFILE "HW-_33+00.00 70 "HW"_42+50.00
12 SD—09 | GRAND TETON DRIVE STORM DRAIN PLAN AND PROFILE "GCD" 7+00.00 70 "GTD" 16+50.00
13 SD=10__| GRAND TETON DRIVE STORM DRAIN PLAN AND PROFILE "GCD" 16+50.00 TO "GTD" 26+00.00
14 SD—11__| GRAND TETON DRIVE STORM DRAIN PLAN AND PROFILE "GCD"_26+00.00 TO "GTD"_33+00.00
SD— GRAND_TETON DRIVE STORM DRAIN PLAN AND PROFILE "GCD" 33+00.00 T0 "GID"_42+50.00
SD— GRAND TETON DRIVE STORM _DRAIN PLAN AND PROFILE "GCD” 42+50.00 TO "GTD"_ 45+50.00
7 SD—14 | GRAND TETON DRIVE STORM DRAIN PLAN AND PROFILE "RS"_66+00.00 TO "RS" 74+00.00
] SD—15 | GRAND TETON DRIVE STORM DRAIN PLAN AND PROFILE "RS"_74+00.00 TO "RS’ B80+00.00
] SD—16__| GRAND TETON DRIVE STORM DRAIN PLAN AND PROFILE "RS"_80+00.00 TO "RS"_B89+00.00 DATE:  5/13/14
0 SD—17 | GRAND TETON DRIVE STORM DRAIN PLAN AND PROFILE "RS" 89+00.00 T0 "RS” 96+63.00
21 SD—18 | GRAND TETON DRIVE STORM DRAIN PLAN AND PROFILE "HD" 64+00.00 TO "HD"_73+50.00 JORAFTER: JAS
22 SD-19 | GRAND TETON DRIVE STORM DRAIN PLAN AND PROFILE "HD"_73+50.00 TO "HD" 79+50.00
23| S0=20 | GRAND TETON DRIVE STORM DRAIN PLAN AND PROFILE “HD® 79+50.00 TO "HD" 89+00.00 e bl
24 SD—21_| GRAND TETON DRIVE STORM DRAIN PLAN AND PROFILE "HD"_89+00.00 TO "HD" 98+50.00 CHECKED: JSR
25 SD—22 | GRAND TETON DRIVE STORM DRAIN PLAN AND PROFILE "CS" 57+00.00 TO "CS® 65+00.00
26 SD-23 | GRAND TETON DRIVE STORM DRAIN PLAN AND PROFILE “CS" 65+00.00 T0 "CS" 72+00.00 PROJECT NO.
27 SD-24 | GRAND TETON DRIVE STORM DRAIN PLAN AND PROFILE "CS" 72+00.00 T0 "CS" B0+00.00
28 | SD-25 | STORM_DRAIN LATERAL PROFILES OLY1401-001
29 SD-26 | STORM DRAIN LATERAL PROFILES
30 SD~27 ORM_DRAIN LATERAL PROFILES
3 S0—28 'ORM_DRAIN_LATERAL PROFILES %znma/a»
2 SD-29 ORM_DRAIN LATERAL PROFILES T4 ¥
3 SB=30 ORM_DRAIN LATERAL PROFILES W EPHEN M3T
4 SD=31 ORM_DRAIN LATERAL PROFIES .
5 SD—32 DADWAY SECTIONS i
6 SD-33 | STORM DRAIN DETAILS ¥ oo
7 SD—34 | STORM DRAIN DETAILS Yo, 0196
38 SD—35 | STORM DRAIN DETAILS Ky, ?ﬂ
39 GR=01_| GRADING PLAN — 2
40 GR-02 | GRADING PLAN — 2 Ql@‘-
NOTE: A PRE~DEVELOPMENT MEETING WITH THE DEPARTMENT OF PUBLIC WORKS 41 GR-0. GRADING PLAN — 3
R i Sl MSPECTOR 1S REQUWED. 42 GR-04 | GRADING DETALLS SHEET 1 OF 42
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FAX (702) 284-5399

-
SHEET GR-03 FOR INTERIM oxB_zo_ (2) CONSTRUCT 60" TYPE | MANHOLE (USDCCA STD. DWG. NO. 403.1)

WEST OF HUALAPAI WAY
~

@ CONSTRUCT 60" TYPE Il MANHOLE (USDCCA STD. DWG. NO. 406.1)

CONSTRUCT 60" TYPE Il MANHOLE WITH TYPE IA RISER (USDCCA STD.
DWG. NO. 404.1 AND 406.1)

@ CONSTRUCT NDOT TYPE 4 MANHOLE (NDOT STD. PLAN R-4.3.2)

SLATER

NO. DESCRIPTION DATE |BY| APR. [app) -
C ?é(_ HANIFAN
GROUP

(E) coNsTRUCT RoA ACCESS MANHOLE
() consTRuCT 48" Access mANHOLE
(8) InsTAL 18" REP (USDCCA STD. DWG. NO. 503.2)

SEE SHEET SD-05
SEE SHEET SD

@ INSTALL 24" RCP (USDCCA STD. DWG. NO. 503.2)

PHONE (702) 284-5300

@i0) INSTALL 30" ReP (USDCCA STD. DWS. NO, 503.2)

CONSULTING ENGINEERS & PLANNERS

5740 S. ARVILLE STREET #216, LAS VEGAS, NV 89118

Amv INSTALL 36" RCP (USDCCA STD. DWG. NO. 503.2)

W .
//// //// d @ INSTALL 42" RCP (USDCCA STD. DWG NO. 503.2)
W fV/f .”/
. \ //F//

T (
WIS foees

@3 st 48" Rep (usboca STD. Dwe. No. 503.2)

e INSTALL 80" RCP (USDCCA STD. DWG. NO. 503.2)

(D) WsTAL 72" ReP (UsDCCA STO. DWS. NO. 503.2) W/ 17 SACRIFICIAL CONCRETE
(i) wsTALL 30" RCP END SECTION (NOOT STD. PLAN R-2.3.1)
() WsTALL 36" RCP END SECTION (NDOT STD. PLAN R-2.3.)

. kLI.F\lhluﬁ_Aﬁv S SR ———— Ty
y Y " HUALAPAI WAY: = “\\ e U

/£ /ﬁ/K 7
:/ m, : ,.\85:,_\\\.\\,\\\\ C A /n/. «
Z.

-.f/i «+---1b-+--¥f

MATCHLINE
MATCHLINE

e INSTALL 42" RCP END SECTION (NDOT STD. PLAN R-2.3.1)
(i9) CONSTRUCT &' X 4° RCA (SEE STRUCTURAL DETALS BY OTHERS)

% r,/ /n
N VZA / F 9 coNsTRUCT &' X &' RCA (SEE STRUCTURAL DETALS 8Y OTHERS)
/4 A,«w =/ \ .// V w/ (@) CNSTRUCT 8 X & RCh (SEE STRUCTURAL DETALS BY OTHERS)

W/ 1 SACRIFICIAL CONCRETE
\\// @ CONSTRUCT 10' X 8 PRECAST RCB (NDOT R-20.1.2) W/ 1" SACRIFICIAL CONCRETE

@ CONSTRUCT NDOT TYPE Ul HEADWALL (NDOT STD. PLAN B-20...5 AND B~20.1.5.1)

r
\ \

- T TS _:(\\ N AN
RO it :M\x_\\ \\\\?\2 ryn | OREREY N\
T 7\\3\\1
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CITY OF LAS VEGAS DATE:
INTER-OFFICE MEMORANDUM August 15, 2016
TO: FROM:
Land Development Services Oh Sang Kwon, P.E.
Department of Public Works Flood Control Section ,
Department of Public Wérk:
SUBJECT: | Drainage Study for: COPIES TO: P
Skye Canyon Master Drainage Study — Update #3 | Slater Hanifan Groyp,~”
Cross Streets: Fort Apache Road & Moccasin Road KAG DevelopmentSouth, LLC
File Number: F:\Depot\DSMemos\DS4420N.doc Bart Anderson, P.E., DevCo
Parcel Number: | 125-06-001-001 CCRFCD
Zoning Action: cCcrPw
FEMA Flood Zone YES NO X NDOT; NV Energy
Proposed Storm Drain | YES X NO PB America, Inc.
HISTORY DATE DATE COMMENTS REVIEW FEES PAID
RECEIVED | REVIEWED FEES Transaction #
1% Submittal | 6/22/2010 7/13/2010 Not Approved $1,000.00 | 147216: $1000
2™ Submittal | 9/17/2010 10/4/2010 Not Approved $400.00 | 153788: $400
3" Submittal | 10/15/2011 | 11/14/2011 Not Approved $400.00 | 153788: $400
[ 4™ Submittal | 2/13/2012 3/1/2012 Conditional Approval $400.00 | 274196: $400
CCRFCD 5/23/2012 5/24/2012 Concurrence Recv'd N/C N/C
[ 5" Submittal | 9/10/2012 | 9/19/2012 Conditional Approval N/C N/C

NDOT Comments
[ 6" Submittal | 12/4/2014 | 12/30/2014 Conditional Approval $400.00 | 378889: $400
[ 7" Submittal | 2/17/2015 3/3/2015 Conditional Approval $400.00 | 385987: $400
8" Submittal | 3/16/2015 4/6/2015 See Comments Below $400.00 | 388961: $400

CCRFCD 4/2/2015 4/6/2015 Concurrence Recv'd N/C N/C
9" Submittal 6/23/20156 7/21/2015 See Comments Below $400.00 | 403025: $400
Revised 8/12/2015 8/12/2015 See Comments Below N/A N/A

Memo
10" Submittal | 10/19/2015 | 11/23/2015 Conditional Approval $400.00 N/A
11" Submittal | 4/19/2016 | 5/16/2016 & See Comments Below $400.00 | 440941: $400
8/156/2016

TOTAL FEES (LDDRS): | $4,600.00

REMARKS: 11" Submittal: Update # 3 — Overall Master Plan Revision of Skye Canyon

development. The proposed size and location of MPU facilities are being changed with the
concept of allowing development without impacting the National Monument.

Skye Canyon Master Drainage Study Update #3 proposes substancial changes to amend the
previously approved Master Plan Amendment (MPA). A new MPA must be submitted to City of

Las Vegas and CCRFCD for approval and shall be adopted by the City of Las Vegas City Council
prior to the final approval of the subject Master Study Update #3.

The City of Las Vegas will not allow further residential development outside of the limits of Phase
2 at this time until the New Master Plan is approved.

10" Submittal - Phase 2 interim impacts.
Revised Memo — National Monument Drainage Impacts




The Master 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 District
concurrence.

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

is conditionally approved subject to Nevada Department of Transportation
concurrence.

X[ X| X| X

is conditionally approved subject to BLM concurrence/approval.

1. The overall concept presented in the Master Plan Update #3 for Skye Canyon appears to satisfy the

intent of providing regional connectivity of proposed Master Planned facilities without impacting the
National Monument. Specific Technical Drainage Studies shall be required to address the specific
impacts of each proposed Master Planned facility and the interaction with proposed facilities needed
for each phase of development.

. The Regional Flood Control District has requested that engineering consultants utilize the latest
NRCS soils data as a part of the drainage study parameters. The Master Plan Update shall discuss
the soil data used in the analysis and discuss the impacts on the overall hydraulic analysis. Provide
an updated HEC-1 analysis and address local and MPU facility size modifications, if necessary
based upon the revised Soil Survey data. Update the NRCS soils data in the References (Section 7).
Review and revise Exhibit & Figures accordingly. This needs to be addressed as supplemental
information prior to the MPA approval.

. The Master Plan shall clearly define when the proposed interim facilities will be taken out of service
and the construction of the required MPU facilities. A complete Phasing Plan shall be updated and
approved by the City of Las Vegas and Regional Flood Control prior to the approval of the MPA.

. This Update proposes to construct the Log Cabin Detention Basin #3 with flows that will increase the
runoff volume routed towards the Tule Springs North Environmental Detention Basin (TSNEDB). The
engineer proposes to modify the TSNEDB by removing the orifice plate at the detention basin outfall
pipe to increase the outflow. Detention basin design uses the orifice plate to insure that the basin
outfall remains under inlet control parameters per the HCDDM, Section 1200. Discuss the impact of
removing the orifice plate and provide calculations verifying that the existing outfall will convey the
proposed 78 cfs under inlet control conditions. Discuss the drain time impacts to the TSNEDB and
the impacts to the downstream development. Alternatively, the TSNEDB may need modifications to
meet the HCDDM requirements. This could include the expansion of the TSNEDB basin to increase
the storage volume accordingly or replacement of the TSNEDB outfall. These or other modifications
need to be conceptually addressed as supplemental information prior to the MPA approval.

. The premise of the Master Plan Update #3 for Skye Canyon is to add two (2) new CCRFCD Master
Plan Detention Basins that are located outside of the Skye Canyon development. The City of Las
Vegas is in the process of applying for BLM grants for these detention basin sites. These ultimate
facilities shall be included in the MPA as CCRFCD facilities. The intent of the Detention Basin
(157DB) is to reduce developed flows to maintain the existing condition flow rate in the ultimate
condition and reduce the size of the downstream regional facilities. The intent of the Log Cabin
Detention Basin (DB3) is to reduce developed flows to reduce the size of the downstream regional
facilities that impact the TSNEDB. The concept for the addition of these two detention basins to the
CCRFCD Master Plan is acceptable and will require the submittal of technical studies to refine the
facility parameters. The construction of DB3 shall be the responsibility of the Skye Canyon



10.

1.

12.

13.
14.

15.

16.

17.

development and will be of sufficient size to reduce the flow impacts to development downstream and
ultimately the TSNEDB.

This Master Study notes that drainage study updates for both Phase 1 and Phase 2 to accommodate
the increased system flows impacting these Phases are necessary. A detailed analysis & review of
the required updates will determine the system impacts and if any needed system upgrades are
necessary to maintain HCDDM criteria.

Exhibit 1. The developed condition Exhibit 1 shall be updated to include the coordinated Kyle
Canyon Interchange drainage improvements. The size of the downstream facilities shall be reviewed
based upon the interchange improvements.

Exhibit 1: The developed condition Exhibit 1 shows that a portion of the developed flows will drain
north of Moccasin into the BLM land and the National Monument to mimic existing drainage patterns.
Concentrated flow discharges to the north shall require BLM and National Park Service concurrence.

Exhibit J: The proposed facility 14 that drains from EC18 easterly to the proposed DB3 shall be a
permanent facility meeting the requirements of Title 20 and shall be constructed as a permanent
MPU facility with this development.

Exhibit J: The proposed onsite DB1 & DB2 facilities shall include the collection facilities as a part of
the detention basins areas.

Exhibit J. The proposed changes to DB1 will impact the alignment and size of the ultimate collection
facility that drains to DB1. The proposed facility shall remain an open channel to allow flow
interception from the west in this undeveloped drainage.

The Master Land Use Plan has been provided however, any further changes to the adopted Master
Land Use Plan shall require a complete update to the Master Drainage Study.

A copy of the approved 404 Permit from the Army Corps of Engineers has been provided.

The Phasing Plan for Phase 1 & 2 have addressed the interim condition and associated downstream
impacts to address the impact of the long term discharge from the outfall of the Detention Basin #1.
This includes upgrading the existing storm drain system near the intersection of Brent Lane and Fort
Apache. These improvements have been included in the Detention Basin #1 improvements.

Flood Control requires an interim condition drainage analysis in support of the Phasing Plan that
clearly shows the impacts to each Phase, existing washes, upstream concentration points and the
downstream concentration points. Flood Contro! needs to make sure that each Phase of
Development is protected during the interim and full build-out of this overall project. The current
Phasing Plan does not adequately address these issues beyond Phase 2.

The interim conditions of the Phasing Plan need to address the impact of the long term discharge
from the outfall of any future detention basins. It is noted that Only Detention Basin #1 has been
reviewed. The technical review of Detention Basin #2 will determine the impacts downstream along
the Iron Mountain Road alignment and/or other needed facilities to mitigate that impact. The provided
Basin Attenuated Outfall Exhibit is only conceptual in nature and is subject to further review as a part
of the technical reviews. Existing flow conditions do not have a drawn out discharge from a detention
basin. This discharge impact must be accounted for in the interim condition without negatively
impacting the existing downstream neighborhoods.

CCRFCD concurrence has previously been provided. A new concurrence for Update #3 shall be
provided from CCRFCD after Conditional Approval by the City of Las Vegas.



18.

19.

CCPW concurrence has previously been provided. A new concurrence for Update #3 shall be
provided from CCPW after Conditional Approval by the City of Las Vegas.

NDOT concurrence has previously been provided. A new concurrence for Update #3 shall be
provided from NDOT after Conditional Approval by the City of Las Vegas.

The following comments are repeated until they are complete:

1.

10.
11.

12.

Please note that the Traffic Study must be approved prior to final approval of the Master Drainage
Study. If the street layout does not match the Master Drainage Study, an update to the Master
Drainage Study must be submitted to address the changes.

Per a meeting held in August 18, 2011 between the developer and the City of Las Vegas, it was
agreed that NV Energy's approval of any proposed drainage facilities within their access easements
(such as the proposed detention basins) must be obtained prior to the final approval of the Master
Drainage Study. Please provide documentation for such approval or acknowledgment.

Please note that any future technical drainage study submittals that differ from the Master Drainage
Study (ie. Changes in pods, infrastructure, flows etc.) will require an update to the Master Drainage
Study and this update must be approved by the City of Las Vegas Flood Control Section prior to final
approval of technical drainage study.

The proposed detention basins will require coordination with the State of Nevada, Division of Water
Resources Dam Safety and will require the State’s approval prior to permitting.

Please note that the proposed 100-year flood protection facilities identified on Exhibit J must be
constructed by the Master Developer as a part of the master planned infrastructure. Technical
drainage studies are required for each phase of the master planned infrastructure improvements.
The technical drainage studies for the infrastructure improvements may be submitted with conditional
approval of this Master Drainage Study. However, final approval for the Master Drainage Study must
be obtained prior to conditional approval of the infrastructure drainage studies.

Technical drainage studies are required for each of the Pod’s. The technical drainage studies for the
Pod’'s may not be submitted until the conditional approval of the pertinent infrastructure drainage
study is obtained. Final approval for the infrastructure drainage study must be obtained prior to
conditional approval of the impacted Pod drainage studies.

Building permits for the homes within the individual Pod's will not be issued until construction of the
street and flood control infrastructure around the Pod is substantially complete or interim protection is
provided per the approved technical drainage study.

The design of debris basins at all major culvert entrances to limit the amount of sediment and debris
entering the storm drain facilities will be required in a future infrastructure study.

Please note that all detention basins must be designed per CCRFCD criteria including a low flow
facility around the detention basin.

Please note that all proposed interim facilities must be maintained by the master developer.

Provide a legal description of the proposed detention basins prior to recordation of the parent final
map.

Coordinate the proposed drainage facilities with Sheep Mountain Parkway project. Please contact
Greg McDermott, P.E., at 702-229-2143 to coordinate the proposed drainage facilities.

NOTE: Any future changes to the proposed design (or design assumptions) as outlined in the approved

master drainage study and attached preliminary grading plan which affect drainage must be
addressed in a Drainage Study Amendment 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 @)

4



NOTE:

year. If the proposed construction has not been completed in that time period, the City of Las
Vegas reserves the right to require additional conditions and/or submission and acceptance of a
complete drainage study update prior to further construction of a project.

Please be advised that all land surface area disturbances over 1 acre or any area adjacent to a
water way must submit to the Nevada Division of Environmental Protection a "Notice of Intent"
to discharge that certifies a stormwater pollution prevention plan has been developed and is
maintained on site; for inclusion in the Stormwater General Permit No. NVR100000. A phased
construction unit in a contiguous subdivision is considered under construction until all stripped
or disturbed surface areas have been covered by paving, building construction or planting. For
more information, including forms and applications see http:/ndep.nv.gov/ibwpc/storm01.htm or
call (775) 687-9429.

END OF REMARKS T/R/S:  T19S/R60E/6 & 7

Osk/pbj

AREA G-6,7,&F-12
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Proposed Condition Flow Rate Summary
Skye Canyon West Concentration Points

BasmlConcenh'aton PointID Qo Qy
[sq mr) (cfs) (cfs)

WweC2
Q=WC43 + WCT + WIRNG + WMLATA

RVTNGI
DN ERT FROM WC2

287

RWC3
DIV ERT FROM WC2

Q=WPRK7 + WMLA1B + WMLA 2 +
WGRC2
WCh
Q= WC4 + WMLAZ

=
8I

Q=WML16 + WSPD3
wcCr?
Q=WC6E + WLOA + WL10A + WSCP4
wcs
Q= WML15B + WSPD2
WCg
Q=WCT + WGC3 + WGRC1A + WC8 +
RV TNEI
WC10A
Q= WMLY + WPRKS
WC10B
Q= WCI0A + WEGL1 + WL4B
WEC11
Q= WML10 +WEGN3 + WML11
wWC12
Q=WC10B + WC11
WC13
Q=WC12 + WLBB + WL7 + WML13 +
WEGL2
wcC14
Q=WC13 + WML14 + WLE + WSKV3 +
WSKv4
WC15
Q=WLIB + WSPD4

wcC16

o ;
=

695

wcC18
Q=WE1T + WL12 + WGRC1B
WC19
Q =RDB1 + WSHP3 + WPF2

Q=WFF5 + WML2 + WSHAS

W21
Q=WEC19 + WC20 + WARR4 + WPF4 +
WSHA4
WC22A
Q=WL4A + WLEA + WL5B
W22
Q=WC21 + WC22A + WPRK4 + 275

WARRS

wWcC23
Q=WeC22 + WMLE + WPFG + WEGN1 + 1.04 314
WEGN2

WwC24

1.0
Q=WC23 + WARRS + WPFT + WL6A .

Q =WC24 + WC25 + WPRKE + WSCP3

b --
Q =WC26 + WMLT + WSKV2
wc28
Q= WL1B + WARR1 + WSHP2
WC29
PF3 + WSHA A
WC30
Q =WC29 + WSCH2 + WSHA3B
WC31
Q=WC30 + WSCP1

Proposed Condition Flow Rate Summary
Skye Canyon West Basins
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Skye Canyon East Diversions
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‘ REFERENCED ONSITE BASINS

NOTE:

5-FT TOPOGRAPHIC CONTOURS SHOWN ON EXHIBIT

FLOW RATES REPORTED AT POINTS CNW128, CTULEDB, TULEDB ARE OBTAINED FROM SDN4 HEC-1
MODEL. ALL OTHER FLOW RATES OBTAINED FROM SDN3 MODEL.

REFER TO EXHIBIT N — PROPOSED CONDITION US-95 HYDRAULICS FOR DETAILED DRAINAGE
PATTERNS IN OFFSITE US-95 RIGHT OF WAY.
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Proposed Condition Flow Rate Summary
Skye Canyon Offsite Concentration Points
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Ultimate Condition Flow Rate Summary
Skye Canyon West Basins
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Ultimate Condition Flow Rate Summary
Skye Canyon East Basins
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Ultimate Condition Flow Rate Summary
Skye Canyon West Concentration Points
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