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CITY OF LAS VEGAS DATE: Y
INTER-OFFICE MEMORANDUM February 21,2017
TO: FROM: ¥ \
Land Development Services Albert Sung, P.E.
Department of Building & Safety Flood Control Projet% Engineer
Department of Publi§ Works
SUBJECT: | Drainage Study for: COPIES TO:
Skyline Summit Perdmance Consulting Engineering
Cross Streets: NEC of Eula Street & Azure Drive Barbier Greene Revocable Trust
File Number: F:\Depot\DSMemos\DS4864A.doc Bart Anderson, P.E., DevCo
Parcel Number: | 125-30-101-010 cCcPw
Zoning Action: | ANX-65643; VAR-68774; WVR-68775;
VAC-68776
FEMA Flood Zone YES NO X
Proposed Storm Drain | YES NO X
HISTORY DATE DATE COMMENTS REVIEW FEES PAID
RECEIVED | REVIEWED FEES Payment Trn #
1% Submittal 2/6/2017 2/121/2017 See Comments Below $400.00 474740: $400
TOTAL FEES (LDDRS): | $400.00 —
REMARKS:

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

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

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

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

1. Provide a copy of the zoning/planning conditions associated with this site (ANX-65643; VAR-68774;
WVR-68775 & VAC-68776) 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.

2. It appears that a parcel map may need to be processed for this type of development. Please
coordinate with City of Las Vegas Development Coordination Section (DevCo) for direction. Address
and resolve in the next submittal.

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

4. The site is adjacent to the jurisdiction of Clark County to the north, east and south. The engineer
must coordinate with Clark County Public Works Department (CCPW) and incorporate any concerns
for boundary conditions along the above stated borders. CCPW concurrence is required prior to final
acceptance of the study.



5. Lot 2is proposed to drain through the backyard and perpetuate to the adjacent property to the east.
However, it is to the reviewer's opinion that with minor adjustment, the proposed drainage in Lot 2
can perpetuate to Skyline Summit Circle without burdening the adjacent property owner. The
engineer is welcome to call the reviewer at (702) 229-2001 for a discussion of the alternate design.

6. Private streets must be public drainage easements. Provide a note on the grading plan: "Note: All
private streets are P.U.E., Public Sewer Easements and Public Drainage Easements to be 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/R/S: T19S/R60E/30
ays AREA G-30
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

Name of Development:
Location of Development:

DRAINAGE STUDY INFORMATION FORM

Skyline Summit

Date: January 2017
a) Descriptive (Cross Streets): North/South:  Eula Street
East/\West: Azure Drive
b) Section: 30 Township: 19 South Range: 60 East
c) APN: 125-30-101-010
Name of Owner;  Barbier Greene Revocable Trust 2006 & Barbier Robert J TRS/Pinnaclte Homes
Telephone No.: (702) 228-0720 Fax No.: E-mail Address: frank@pinnaclelv.com
Address: 9225 W. Flamingo Road, Suite 180 Las Vegas NV 89147
Contact Person — Name: Ray Fredericksen, P.E. Telephone No.:  (702) 569-9770
“E-mail Address:  Ray@per4mancelV.com Fax No.:
Firm:  Perdmance Engineering
Address: 9345 Sunset Road  Las Vegas NV 89148
Type of Land Development/Land Disturbance Process
| [ | Rezoning Subdivison Map H Clearing and grading Only
__% Parcel Map [1 | Planned Unit Development Other (Please specify below)
Large Parcel Map [1 | Building Permit ]
1. Total Owned Land Area: At Site:  2.50 +/- Ac Being Developed/Disturbed:  2.50 +/- Ac
2. Is a portion or all of the subject property located in a FEMA Flood Hazard Area? O Yes* B No
3. Is the property hordered or crossed by an existing or proposed Clark County Regional Flood
Control District Master Planned Facility? 0 Yes* No
4. Proposed type of development {Residential, Commercial, Etc.): Residential

5. Approximate upstream land area which drains to the subject site: 150 +/- Ac

6. Has the site drainage been evaluated in the past?

O Yes™ [X No

If yes, please identify documentation

7. if known, please briefly identify the proposed discharge point(s) of runoff from the site

To Azure Drive thru the site entrance drive

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

- .l'

o
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Submit this form as part of the required drainage study to the lacal entity which has jurisdiction over
The subject property. This form may provide sufficient information to serve as the Conceptual Drainage
Study.
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**Review and concurrence of the Clark County Regional Flood Control District is required
Revision
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REFERENCE:

Local Entity File No.

STANDARD FORM 1

Updated 05/01/2008




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Project Name: Skyline Summit Map ID:

Firm Name: Per4mance Engineering Engineer: Ray Fredericksen, P.E.
Address: 9345 Sunset Road, Siute 101

city: Las Vegas state: NV zip: 89148
Phone Number: 702-568-9770 Fax Number:

Property Owner: Barbier Green Revocable Trust 2006 & Barbier Robert J TRS/Pinnacle Homes

Address: 9225 West Flamingo Road, Suite 190
city: Las Vegas State: NV zip: 89147

Reviewed By: Date Received: Date Accepted for Review:

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

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

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

. GENERAL REQUIREMENT

_XYeS - _-NO _ Design Manual Standard Form 1 with the engineer's seal and signature.
X Design Manual Standard Form 4.
g 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.

I. MAPS AND EXHIBITS

Yes No
- A copy of a current Flood Insurance Rate Map (FIRM) with the site delineated.
i A copy of the current CCRFCD Master Plan Update Figure, (F-x), for Flood Control
Facilities and Environmental areas with the site delineated.
REFERENCE: STANDARD FORM 2

Draft Revised 5-2013 -1-




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Yes No

X

Yes No

X

. MAPS AND EXHIBITS (Continued)

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

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

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

lil. DRAINAGE PLAN

Sheet size: 24" x 36” sealed by a registered engineer in the State of Nevada.
Minimum scale: 1" = 60'.

Project name.

Vicinity Map with local and major cross streets.
Revision box.

North arrow and bar scale.

Engineer’s/consultant’s address and phone number.
Elevation datum and benchmark.

Legend for symbols and abbreviations.

Cut/fill scarps, where applicable.

Street names, grades, widths.

Proposed future and existing spot grades for top of curbs and street crowns at lot lines, grade
breaks, and along curb returns on both sides of the street.

Existing contours encompassing the site and 100 feet beyond with spot elevations for
important locations, where appropriate.

Minimum finish floor elevations with top-of-curb elevations at upstream end of lot.

Proposed typical street sections.

REFERENCE:

STANDARD FORM 2

Draft Revised 5-2013




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

. DRAINAGE PLAN (Continued)

Yes No
N/A Streets with off-set crowns.

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

i 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 Q1go and Vigp and D1qg 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.

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

- Existing and proposed drainage facilities, appurtenances, and connections (i.e., sidewalk,
ditches, swales, storm drain systems, unimproved and improved channels, and culverts, etc.)
stating size, 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.

N/A Location and detail of existing, proposed, and future block wall openings. Minimum size is
16" x 48". Wrought iron gate is required for flows > 10 cfs.
N/A Location and detail of flood walls illustrating depth of flow, proposed grouting height, etc.

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

- Building and/or lot numbers.

N/A Alignment of all existing, proposed, or future Regional Facilities adjacent to the site.
N/A Limits of existing floodplain based on current FIRM or best available information; limits of
proposed floodplains based on best available information.
REFERENCE: STANDARD FORM 2

Draft Revised 5-2013




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Yes No
N/A

N/A

N/A

Yes No

X

N/A

lll. DRAINAGE PLAN (Continued)

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

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

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

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

IV. HYDROLOGIC ANALYSIS

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

Input and output information for existing conditions from computer models (HEC-1 or TR-55).
The flow routing diagram must be provided with HEC-1 models.

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

Use of correct precipitation values in and around the McCarran Airport rainfall area.

A discussion in the text of the hydrologic analysis justifying subbasin boundaries and cutoffs,
supporting assumptions, and calculations.

A summary table of stormwater flows showing basin area, Q1 and Qg for both individual
basins and combined basin flows, where applicable.

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

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

Calculation for impervious area for parking lots and LIDs (if required).

REFERENCE:

STANDARD FORM 2

Draft Revised 5-2013




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Yes No
N/A

N/A

N/A

N/A

N/A

N/A

N/A

V. HYDRAULIC ANALYSIS

Flow split calculations and supporting documentation or reference for the method of flow spilit
calculations used.

Normal depth street flow calculations and cross section diagrams for all interior and perimeter
streets. Provide "d x v" products for the Qo0 and Qg flows representing the worst case for
interior and all perimeter streets. Qugod xv<8. Qqd xv<=<6and 12 foot dry lane for
rights-of-way > 80 feet. Calculations must be labeled by street name as indicated on the
Grading Plan.

A summary table of interior and exterior street capacity calculations showing the street name,
Quo0 flow, slope, depth of flow, velocity and depth times velocity product and streets needing
to meet 12 foot dry lane criteria.

Appropriate hydraulic calculations for block wall openings assuming a 50 percent vertical
clogging factor. (Assume the lower half of the opening is plugged.)

Appropriate hydraulic calculations at drainage easement entrance and discharge locations to
set finish floor elevations. Hydraulic calculations must include submerged weir,
superelevation and tee intersection losses, where appropriate.

Provide necessary freeboard requirements to set the finished floor elevations of all proposed
buildings, 2 x depth of flow or depth of flow plus 18 inches of freeboard, whichever is less.
The minimum requirement is 6 inches above adjacent upstream top of curb. Buildings
adjacent to drainage easements must always be provided with 18 inches of freeboard above
the Q1go weir height or flow depth, whichever is greater.

A complete water surface profile analysis (HEC-2, HEC-RAS, etc.) for channel flows and
FEMA Zone A flood zones.

Field survey data.

Input and output information.

Plotted cross-sections based on survey with proper encroachments.

A map showing the location of the cross-sections.

Analysis of both sub and super-critical flow segments.

A summary table and a discussion of the results in the text of the report.

Provide a 50 percent clogging factor in the capacity calculation for drop inlets.

Hydraulic calculations for culverts and storm drains. D-Load calculations must be provided
for storm drain pipes in public rights-of-way, including headwater pool inundation.

The mitigation of nuisance water, both during construction and in the fully developed
condition, must be addressed.

Provide BMP type, size and supporting calculations for parking lots and LIDs (if required).

REFERENCE:

STANDARD FORM 2

Draft Revised 5-2013




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.

|. GENERAL REQUIREMENT

Yes No

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

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

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

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.

[l. GRADING PLAN INFORMATION

Yes | No

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

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

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

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

Page 1




CITY OF LAS VEGAS MINIMUM DRAINAGE STUDY CRITERIA CHECKLIST

[l. GRADING PLAN INFORMATION

Yes | No

Proposed on-site and off-site storm drains and other flood control facilities with plan and profile
sheets for public storm drains showing the class of pipe, (Class 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.

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

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

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

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

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

. 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
cfs. The depth of flow entering the easement must be checked using the submerged weir
calculation.

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

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

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

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

Il. 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
X 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
- A larger than 18 inches will be required up to a maximum of 36”. Inlets must be sized to match the pipe

size provided.

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

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

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

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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Skyline Summit — Technical Drainage Study Page | 1

* INTRODUCTION

A. Study Overview and Purpose

This report is the technical drainage study for the proposed four lot subdivision by Pinnacle
Homes located at the northeast corner of Eula Street and Azure Drive intersection. The
site is comprised of approximately 2.50+ acres (gross), to be developed into 4-lots of more
than 20,000 square foot each with a private entry street. This study is a stand-alone
document, which presents the findings of a detailed hydrologic analysis of the site and
contributing watershed area. A vicinity map is included as Figure 1 in the appendix.

B. Location

The project site is identified by Assessor’s Parcel Number 125-30-101-010 and is located
within the Northern Half (N %2) of the Northwest Quarter (NW %4) of Section 30, Township
19 South and Range 60 East, of the Mount Diablo Meridian, in City of Las Vegas, Nevada.

o FEMA Flood Zone Determination

According to the Federal Emergency Management Agency (FEMA) Flood Insurance Rate
Map (FIRM), Community Panel Numbers 32003C2174E, effective September 27, 2002,
the site is located within Zone X (unshaded). Zone X (unshaded) is described by FEMA
as areas determined to be outside the 0.2% annual chance flood plain. A copy of the
FIRM (Figure 2) indicating the location of the site has been provided in the appendix.

D. Soils Data

The site is also covered by the current 2016 Soil Survey of the Las Vegas Valley Area, a
part of Clark County, Nevada. Review of the soil survey indicates that the site and its
tributary watershed are mainly located within one soil type identified as soil 190. Soil 190
is described as Dalian very gravelly fine sandy loam and comprises of 10% Hydrologic
Soil Group (HSG) “A,” 85% HSG “B” and 5% HSG “D”. A copy of the soils map
indicating the location of the site is provided as Figure 2 in the appendix.

E CCRFCD & Local Master Plan Information

The site is also covered by the current Flood Control Master Plan Update of the Las Vegas
Valley. As shown on Figure F-19 from the 2013 CCRFCD Flood Control Master Plan
Update (MPU) of the Las Vegas Valley, the subject site is not located adjacent to or
traversed by any existing or proposed CCRFCD Master Plan facility. The MPU Figures
H-19 and F-19 have been reproduced to indicate the location of the site and have been
included in the appendix of this report as Figures 4 and 5 respectively.

The site is also covered by the City of Las Vegas Northwest Neighborhood Study
hereinafter referred to as the CLV Master Plan by PBS&J. Review of the CLV Mater Plan
also indicates no existing or proposed City of Las Vegas local Master Plan facility adjacent

Perdmance Engineering, Llc. January 2017
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to the site. Figures H-04 and F-04 of the CLV Master Plan have been reproduced to
indicate the location of the site and have been included in the appendix of this report as
Figures 6 and 7 respectively.

F. Previous Drainage Studies

The Technical Drainage Study Update #1 for Azure & Eula Residential Development (DS
4741) by Momentum Engineers, LTD, hereinafter referred to as the Azure & Eula Study,
provided a comprehensive analysis of the offsite flows impacting the intersection of Azure
Drive and Eula Street adjacent to the site. The offsite flows in Eula Street and the
combined flows at the intersection of Azure Drive and Eula Street adjacent to the site has
been referenced from the Azure & Eula Study. The analyses provided in the referenced
Study have been reviewed and Per4dmance Engineering concurs with the referenced flow
rates established therein. Pertinent reference materials from the Azure & Eula Study have
been in included in the appendix.

1. DRAINAGE BASIN DESCRIPTIONS

A. Site Description

The project parcel is currently undeveloped consisting of the characteristic desert shrub
vegetation. The adjacent parcels directly north of the site have been fully developed and
consist of residential homes. The parcels directly west of the site across Eula Street are
currently under improvement plans review for the development of the Azure & Eula
Residential subdivision and directly east of the site is an existing undeveloped parcel.
Both Eula Street and Azure Drive adjacent to the site consists of standard access road
improvements with roadside swales. The existing site generally slopes to the southeast at
an average slope of 2.90%.

B. Existing Offsite Drainage Description

The offsite flows impacting the site are generally conveyed south along Eula Street and
east along Azure Drive and have been analyzed by the Azure & Eula Study. The flows in
Eula Street are estimated to be approximately 37 cfs during the 100-year, 6-hour storm
event.

Majority of the offsite flows are conveyed east along the alignment of Azure Drive and are
also estimated by the Azure & Eula Study to be approximately 177 cfs during the 100-year,
6-hour storm event. The offsite flows combine at the intersection of Azure Drive and Eula
Street and continue east in Azure Drive downstream of the site. The existing site is
analyzed as one drainage basin identified as ONX. The portion of Azure Drive adjacent to
the site is also analyzed as basin OFX. The offsite flows are algebraically combined with
the onsite flow at concentration point CPX (Qi00=219 cfs) and the combined flows
continues east in Azure Drive downstream of the site. Please refer to the Existing
Condition Drainage Map (Sheet DR1) provided in the appendix for the location of the

Perdmance Engineering, Lic. January 2017




Skyline Summit — Technical Drainage Study Page | 3

drainage basins and concentration points.

C Existing Onsite Drainage Description

The existing site is analyzed as one basin identified as ONX. Onsite flow discharges
southeast into Azure Drive thru the adjacent undeveloped parcel and combines with the
offsite flows in the street following the existing drainage patterns as described above in
Section II (B).

D. Developed Condition Onsite and Offsite Drainage Description

In the proposed condition, the offsite basins flows impacting the site from the west will
remain as analyzed in the existing condition. Thus, the offsite basins are not reanalyzed.
However, the portion of Azure Drive adjacent to the site is reanalyzed as basin OFD in a
fully built out condition to comprise of sidewalk, curb and gutter. Note that the
development of the site will only construct the access road with roadside swales.
However, the built out condition is provided as a conservative analyses since it is
anticipated the full street improvement will be constructed sometime in the future by the
City of Las Vegas.

The site will be developed to consist of four lots with one interior private roadway for
access. The developed condition of the site is analyzed as one drainage basins identified
as OND. Basin OND will discharge into Azure Drive and will combine with offsite flows
in the street. The onsite and offsite flows have been algebraically combined at
concentration point CPD (Q100=218 cfs) and the combined flows will continue east along
Azure Drive downstream of the site.

E Ultimate Condition Onsite and Offsite Drainage Description

In the ultimate, the drainage patterns for both the onsite and offsite basins will remain same
as described in the developed condition section above. Note that the referenced offsite
flows from the Azure & Eula study comprises of the ultimate developed flows from the
offsite watershed. Therefore, no additional flows or increase in runoff is anticipated in the
ultimate condition.

.~ HYDROLOGIC CRITERIA

The U.S. Army Corps of Engineers HEC-1 flood hydrograph package was used to
determine the peak runoff generated by the 100-year, 6-hour storm event. The HEC-1
computer model has the ability to simulate the surface runoff response of a given basin and
smaller sub-basins to rainfall. The computed hydrographs from each sub-basin are then
combined at the appropriate locations, from which a final discharge hydrograph is
obtained.
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A. Precipitation

The project site is located outside the boundaries of the McCarran Airport Rainfall Area.
Therefore, the rainfall depths for the 6-hour, 10-year and 100-year storm events were
obtained from Figures 503 and 506 and adjusted per Table 501 of the CCRFCD
Hydrologic Criteria and Drainage Design Manual (HCDDM). Since the site and its
tributary watershed is less than 8-square miles, the SDN3 Storm Distribution was used for
the HEC-1 model. HEC-1 parameters are included in the appendix. The adjusted rainfall
depths utilized in the HEC-1 models have been summarized in Table 1 below.

B. Hydrologic Abstractions

The SCS curve number method was used to determine the infiltration rates for the drainage
basins. The soil groups for the existing project site were determined using the 2016 SCS
Soil Survey of the Las Vegas Valley. Curve Numbers for the drainage basins were
determined using Table 602 from the HCDDM. The soil map (Figure 3) depicting the soil
type is located in the appendix of this study.

G Basin Area

Basin areas for the offsite and onsite drainage basins were determined using AutoCad.
Note that lag times below ten minutes for the undeveloped condition and five minutes for
the developed condition were revised to be at those numbers, per Section 602 and 602.1 of
the HCDDM. The HEC-1 parameter calculation utilizing the Standard Form 4 (SF4) per
the HCDDM is located in the appendix of this study.

D. SCS Lag-Time with Time of Concentration

Lag-time, Ty, is defined as the time measured from the centroid of excess rainfall to the
peak of the outflow hydrograph. It is a measure of the watershed’s response time and is
related to basin length, slope, roughness characteristics, and land use.

Lag-times for this study were estimated by calculating the drainage basins’ time of
concentration, Tc. The time of concentration consists of two component times; the initial
overland flow time, t;, and the gutter or channel flow time, t.. The equation for the time of
concentration is: Tc =ti+t;.. The equation for lag-time is: Tr=0.6Tc

Travel times estimated for both existing and developed conditions are based on Manning’s
equation, per section 602 of the Manual. The following table summarizes the
precipitation values for the 10-year and 100-year 6-hour storm event.

Table 1: Adjusted Precipitation Values for 6-hour Storm Event

Recurrence Interval (years) Precipitation (inches)
10 1.74
100 3.15
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V. MODEL RESULTS

A. Existing Condition Drainage Analysis

Refer to Section II for the description of the onsite and offsite drainage patterns pertinent to
the project site. The following table summarizes the peak flows as determined by the
HEC-1 analysis for the existing condition. Please refer to the Existing Condition Basin
Map (Exhibit DR1) provided in the appendix for the location of the drainage basins and
concentration points.

Table 2: Existing Condition Peak Rate Flow Summary
Basin/Concentration Area Q1o Q100
Point (ac) (cfs) (cfs)
*CPEL - 10 37
*CPAZ - 61 177
ONX 2.10 1 3
OFX 0.45 1 2
CPX - 73 219
*Referenced from the Azure & Eula Study

B. Developed Condition Drainage Analysis

The proposed condition drainage pattern has been described in Section II of this report.
The following table summarizes the peak flows as determined by the HEC-1 analysis for
the proposed condition. Refer to the Developed Condition Basin Map (Exhibit DR2)
provided in the appendix for the location of the drainage basins and concentration points.

Table 3: Developed Condition Peak Flow Rate Summary

Basin/Concentration Area Q1o Q100
Point (ac) (cfs) (cfs)

*CPEL - 10 37
*CPAZ - 61 177

OND 2.10 0 2

OFD 0.45 1 2
CPD - 72 218

*Referenced from the Azure & Eula Study

It is noted that a portion of the site (the rear yard of lot 2) is designed to discharge into the
adjacent parcel to avoid the excessive retaining required to drain the lot into the interior
addressed street (Skyline Summit Circle). As a result of the rear yard drainage, the onsite
drainage basin is prorated to quantify the portion of the onsite flows that will impact the
adjacent parcel and adequately size any facilities that will be required to mitigate the flow.
The following table provides a summary of the prorated subbasins and their respective
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peak flows determined for the onsite basin. It is noted per Table 4 below that the prorated
portion of the onsite flow that will impact the adjacent eastern parcel is less than 1 cfs
during the 100-year storm event which is considered insignificant. It is also worthy to
note that the drainage of the rear yard is in conformance with the existing drainage pattern.

Table 4: Developed Condition Prorated
Peak Flow Rate Summary
Q100 Unit
Basin (3;;”) ( :::’riz) Flow
(cfs/acre)
OND 2 2.10 1.0
Q100 Unit
Subbasin (c:;;") (:;_eei) Flow
(cfslacre)
ONDa 2 1.8 1.0
ONDb 0 0.3 1.0
TOTAL 2 2.10 1.0
C. Ultimate Condition Drainage Analysis

The hydrologic analysis presented in the developed condition incorporates the ultimate
developed condition of the site and its tributary watershed. Note that the flows at
referenced concentration points CPEL and CPAZ comprises of the ultimate developed
flows from the offsite watershed. Therefore, a separate ultimate condition analysis is not
necessary and has not been provided.

D. Street Flows

The perimeter streets and interior street normal depth of flow calculations have been
provided to analyze and verify that the proposed finished floor elevations are adequately
flood protected. Note that the normal depth calculations utilized the worst case ultimate
condition flowrates. Note also that the 100-year flows satisfied the 10-year criteria except
for Section 2 (Azure Drive) which has significantly high flows. Therefore, only Section 2
has been analyzed for the 10-year storm event. The calculations have been included in the
appendix. A summary of the hydraulic calculations have been provided in Tables 5 and 6

below.
Table 5: Street Flow Summary Developed Condition 100-Year
Flow Slope | Depth | Velocity 100-year
Street Street Description Section [Q100] (%) [d] V] Velocity x Depth
Name Identifier (cfs) (fps) (ft) (ft/s) (Vx D)
Eula Street Access Road (min %) 1 37 1.46 0.82 3.94 3.23
Access Road (Max %) 1 37 1.82 0.79 4.27 3.37
Improved Road (Min %) 1 37 1.46 0.57 3.84 2.19
Eula Street
Improved Road (Max %) 1 37 1.82 0.55 4.21 2.32
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Table 5: Street Flow Summary Developed Condition 100-Year

Flow Slope | Depth | Velocity 100-year
Street Street Description Section | [Q100] (%) [d] V] Velocity x Depth
Name Identifier (cfs) (fps) (ft) (ft/s) (VxD)
. Access Road (Min %) 2 218 2.97 1.05 7.29 7.65
Azure Drive
Access Road (Max %) 2 218 3.27 1.04 7.50 7.80
. Improved Road (Min %) 2 218 2.97 0.81 9.01 7.30
Azure Drive
Improved Road (Max %) 2 218 3.27 0.80 9.27 7.42
Skyline Improved Road (Min %) 3 2 0.50 0.29 1.77 0.51
Summit Circle | improved Road (Max %) 3 2 1.33 | 027 2.30 0.62

Table 6: Street Flow Summary - Developed Condition 10-Year

Flow Slope | Depth | Velocity 10-year
Street Street Description Section [Q10] (%) [D] V] Velocity x Depth
Name Identifier (cfs) (ft) (fps) (VxD)
. Access Road (Min %) 2 72 2.97 0.78 5.03 3.23
Azure Drive
Access Road (Max %) 2 72 3.27 0.77 5.22 3.37
. Improved Road (Min %) 2 72 297 0.61 5.86 3.57
Azure Drive
Improved Road (Max %) 2 72 3.27 0.61 6.06 3.70

Review of the above tables indicates that the street flow design criteria of depth (D) and
velocity times depth (VxD) product per the HCDDM are satisfied for both the 10-year and
100-year storm event. Note that street calculations have been provided for both the
proposed access road condition with roadside swales as well as for the anticipated ultimate
built out condition by the City of Las Vegas with sidewalk, curb and gutter.

E. Finished Floor Elevations

The proposed finish floors elevations have been designed to be flood protected at more
than twice the 100-year flow depth in both Eula Street and Azure Drive adjacent to the site.
In addition, the finished floors are also set at a minimum of 18-inches above the adjacent
top of curb and/or street centerline elevation in Skyline Summit Circle measured at the
middle of the lot (buildings). Therefore, the proposed buildings will be adequately flood
protected from any flooding due to the 100-year storm event. Note that 3-course solid
grouting of the walls along Eula Street and the upstream portion of Azure Drive are
required for flood protection of the adjacent lots from the flows within the perimeter
streets.
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V. CONCLUSIONS

A Summary & Recommendations

Development of the site is in conformance with the CCRFCD Master Plan Update and the
hydraulic design meets all the criteria stipulated in the HCDDM. Onsite runoff generated
by the site will discharge into Azure Drive thru Skyline Summit Circle.

Since the perimeter streets will be remain as access roads to maintain the planned use of
Rural Neighborhood Preservation (RNP), roadside swales have been provided to convey
offsite flows adjacent to the site. It is noted that the flow velocities along Azure Drive are
erosive (>5.0 fps); therefore, riprap protection consisting Ds0=9"" and Thickness=18" have
been specified for erosion protection. The street flows have been analyzed and
determined to satisfy both the 10-year and 100-year depth and velocity times depth (VxD)
criteria.

The portion of the site (rear yard of lot 2) designed to discharge east into the adjacent parcel
have been determined to generate insignificant flows (<1 cfs) during the 100-year storm
event. However, in order to mitigate the insignificant flows, an area drain with 12” pipe
penetrating thru the perimeter wall is proposed to perpetuate the flow. Note that the
bottom of the area drain will be perforated with drain rocks below to allow the infiltration
of nuisance water into the ground.

The finished floor elevation(s) have been designed to satisfy the required criteria as set
forth in the HCDDM.

B. Conclusions
The following conclusions have been reached based on the research, hydrologic and
hydraulic analyses conducted for this project.

1. The site is located within a Zone X (unshaded) which is not a designated Special
Flood Hazard Area (SFHA). Therefore, coordination and/or notification to
FEMA will not be required for this project.

2. The site is not adjacent to or traversed by any existing of future CCRFCD master
plan facilities. Therefore, concurrence from CCRFCD will not be required for this
study.

3. The design finished floor elevations have been set to satisfy the criteria per the
HCDDM and therefore, will be adequately flood protected from the 100-year,
6-hour storm event.

4. Onsite 30” roll curb and gutter will be constructed to convey onsite flows along
Skyline Summit Circle to Azure Drive.
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*CFEL - 10 37 é

7 .
INSTALL 12" X 12" NYLOPLAST l_’,-"

(Under N [ e it e - yd *CPAZ - 61 177
Construction) @ R 77T TN iR g OND 2.10 0 2
: P R .. | 1 OFD 0.45 1 2
CPD - 72 218
*Referenced fromthe Azure & Eula Study

Prorated Flow Summary
Developed Condition

Q1°0 Unit
A
Basin Q1o rea

Flow

CITY OF LAS VEGAS

OND 2 2.10 1.0
Q190 Unit

" Q100 Area
Subbasin Flow
N OR TH (cts) (acres) (cfslacre)
ONDa 2 1.8 1.0

o R ONDb | 0 0.3 1.0
< 72/21_8 - TOTAL | 2 2.10 1.0

Street Flow Summary
Developed Condition - 100YR

17-0014

PROJECT No.
DATE

Flow | Slope Velocity 100-year
Street Street Description Section | [Q100] | (%) V] \Velocity x Depth
Name Identifier | (cfs) (fps) (ft/s) (Vx D)

NI,
l:

L!

IMNILTF

Street Flow Summary
Developed Condition - 10-YR
Access Road (Max %)

Flow | Slope Velocity 10-year LEGEND Eula Street Improved Road (Min %)

Street Street Description Section | [Q10] (%) [V] \Velocity x Depth _ DRAINAGE BASIN LINE Improved Road (Max %)

Name Identifier | (cfs) (fps) (VxD) . Access Road (Min %)
mm)> FLOW DIRECTION ARROW| | Azure Drive e =i s

Access Road (Min %) 72 5.03 3.92 (®————  FLOW CROSS-SECTION Azure Drive Improved Road (Min %)

Access Road (Max %) 72 522 4.02 10-YR/100-YR FLOWS Improved Road (Max %)

Improved Road (Min %) 72 5.86 3.57 DRAINAGE BASIN NAME Skyline  }improved Road (Min %)
Improved Road (Max %) 72 6.06 3.70 PRORATED BASIN NAME Summit Circlelmproved Road (Max %)

37 1.46 3.94 3.23
37 1.82 4.27 3.37
1.46 3.84 2.19
1.82 4.21 2.32
2.97 7.29 7.65
3.27 7.50 7.80
2.97 9.01 7.30
3.27 9.27 7.42
0.50 1.77 0.51
1.33 2.30 0.62

in o
Eula Street IAccess Road (min %)

NI

I

Azure Drive

z]

9345 W. SUNSET RD. STE 101, LAS VEGAS, NEVADA 89148
TEL: (702)569-9770 EMAIL: RAYF@PER4MANCELV.COM

W WININININ|=]| =] ==~

Azure Drive
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

McCARRAN AIRPORT RAINFALL AREA
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NEERY AR Al // | / . &
[* PrOJect site not Iocated within the McCarran Airport Rainfall area (T19S-R60E-S30)|

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 Dare |
1. Refer to Tab]e 505 and Figure 516 Depth-Duration- Frequency i
values in the McCarran Airport Rainfall Area. |
|

2. Refer to Table 506 and Figure 517 for Time-Intensity-Frequency
values on the McCarran Airport Rainfall Area.

“WHE REFERENCE:
ENGINEERING USACE, Los Angeles District, 1988

FIGURE 513
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L HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

RAINFALL DEPTH-DURATION-FREQUENCY
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

RAINFALL DEPTH-DURATION-FREQUENCY ]

10-YEAR, 6-HOUR
(DEPTHS IN TENTHS OF INCHES)
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///A area. See Figure 513.
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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 1.38
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 Dare

REFERENCE:

WRC
USACE, Los Angeles District, 1988

ENGINEERING
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

SIX HOUR DEPTH-AREA REDUCTION FACTORS

Drainage Area Six-Hour Depth-Area
(Square Miles) Reduction Factor
0.0 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 Tocal entity and/or the CCRFCD for guidance in
using the Depth-Area Reduction Factors for drainage areas greater

than 200 square miles.

Revision

Datre

WRC REFERENCE: ABLE 502
ENGINEERING 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 49.9 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 22.8 25.9 290 97.0 96.8 96.6

110 19.9 23.2 26.5 295 97.6 97.3 97.0

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 22.9 26.9 30.9 320 99.0 98.8 98.5
140 24.1 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

150 251 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

Notes] 1. Fordrainage areas less than 8 square miles in size, use SDN 3.

2. For deHiﬁ@é areas greafer than or equal to 8 square miles and less

than 12 square miles in size, use SDN 4. Revlision 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.

REFERENCE: TABLE 503
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUA

RUNOFF CURVE NUMBERS

(URBAN AREAS")

Cover description

Average percent
Cover type and hydrologic condition impervious area?

Fully developed urban areas (vegetation established)

Open space (lawns, parks, golf courses, cemeteries,

L
) + Curve numbers for
hydrologic soil group—

A B C D
68
49
39

98 98

ete.P:
Poor condition (grass cover < 50%) .............. 7 86 89
Fair condition (grass cover 50% to 75%)........... 69 79 84
Good condition (grass cover > 75%) .....vnn.n... 61 74 80
Impervious aress:
Paved parlung lots. roofs, driveways, etc.
i 98 98
Paved: curbs and storm sewers (excludmg
Aght-0f-Way) .. oouieiininienineenenrennnnnn. 98 98 98 98
Paved; open ditches (including nght-of-way) ....... 83 89 92 3
Gravel (including rightof-way) ................... 76 85 89 91
Dirt (including right-of'way) ........coovunenn.n.. K 82 7 89
Western desert urban areas:
Natural desert landscaping (pervious aress only)... 63 Ti 85 88
Artificial desert landscaping (impervious weed
barrier, desert shrub with 1. to 2-inch sand
or gravel mulch and basin borders). .............. 96 96 96
Urban districts:
Commercial and business..........oeveveneennna.. 85 89 92 94 95
Industral o o 2 81 88 91 93
Residentizal districts by average lot size:
See Table 602A
Developing urban areas
Newly graded areas (pervious aress only,
i 86 91 94

NO Vegetation)® . ... ciiiiiiiiiieiiiieiiiieaanaaann

1 Average runoff condition, and I, = 0.2S.

2 The average percent impervious area shown was used to develop the composite CNs. 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.

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

3 CN’s shown are equivalent to those of pasture. Composite CN's may be computed for other combinations of open space cover type.
4 Composite CN's for 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 are 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 impervious area percentage) and the CN's for the newly graded pervious areas.

Revision

=

REFERENCE:

SCS TR-55, USDA, June 1986.

TABLE 602

1 of 4
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

e S —

1
(SEMIARID RANGELANDS"')
Curve numbers for
Cover description _ hydrologic soil group—
Hydrologic
Cover type condition? Al - B C D
Herbaceous—mixture of grass, weeds, and Poor 80 87 93
low-growing brush, with brush the Fair 71 81 89
minor element. Good a2 74 85
Osk-aspen—mountain brush- mixture of oak brush, Poor 66 2% 7
aspen, mountain mahogany, bitter brush, maple, Fair . 48 57 63
and other brush. Good - 30 41 48
Pinyon-juniper—pinyon, juniper, or both; Poor 75 85 89
grass understory. Fair 58 73 80
y Good 41 61 1
Sagebrush with grass understory. Poor 67 80 85
Fair 51 63 70
Good 35 47 55
Desert shrub—major plants include saltbush, Poor 63 i 85 88
greasewood, creosotebush, blackbrush, burssge, ar ) 2 =1
palo verde, mesquite, and cactus. Good 49 68 K 84
. 3Average runoff condition, and I, = 0.2S.
2)'oor: <30% ground cover (litter, gruss, and brush overstory).
Fuir: 30 10 70% ground cover.
Guid: > T70% ground cover.
3Curve numbers for group A hauve been developed only for desert shrub.
Revision Dare

REFERENCE: _
SCS TR-55, USDA, June 1986. -t




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

RUNOFF CURVE NUMBERS - RESIDENTIAL DISTRICTS

Average Lot Size Percent |Curve Number for Hydrologic Soil Groups
or Usage' Impervious? A B C D
Apartments/Condos 72 81 - 88 91 93
Townhouses/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 20
10,000 sq ft Iqts 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 |l
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, commercial/business/industrial land use
should be used.

Revision
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Custom Soil Resource Report

Map Unit Legend

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

_Map Unit Symbol Map Unit Name |  AcresinAOl | PercentofAOI
190 Dalian very gravelly fine sandy 21.3
loam, 2 to 4 percent slopes
191 Dalian very cobbly fine sandy 4.6
loam, 2 to 8 percent slopes
400 Tencee very gravelly fine sandy 0.4
loam, 2 to 8 percent slopes
Totals for Area of Interest 26.3

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 sail 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

12




Custom Soil Resource Report

landform segments that have similar use and management requirements. The
delineation of such segments 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.

13




Custom Soil Resource Report

Las Vegas Valley Area, Nevada, Part of Clark County

190—Dalian very gravelly fine sandy loam, 2 to 4 percent slopes

/ Map Unit Setting
National map unit symbol: hrb3

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 4 inches: very gravelly fine sandy loam
H2 - 4 to 61 inches: extremely gravelly fine sandy loam

Properties and qualities

Slope: 2 to 4 percent

Depth to restrictive feature: More than 80 inches

Natural drainage class: Well drained

Runoff class: Very 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
mmbhos/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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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 fransects 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 fo restrictive feature: More than 80 inches

Natural drainage class: Well drained

Runoff class: Low

Capacity of the most limiting layer to transmit water (Ksaf): 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
mmbhos/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
Farmiand 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 - 151to 19 inches: indurated

Properties and qualities

Slope: 2 1o 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: Mare 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.

Water Features (Eula & Azure)

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
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soils of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

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 assighed 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.

The months in the table indicate the portion of the year in which a water table,
ponding, and/or flooding is most likely to be a concern.

Water table refers to a saturated zone in the soil. The water features table indicates,
by month, depth to the top (upper limif) and base (lower limif) of the saturated zone
in most years. Estimates of the upper and lower limits are based mainly on
observations of the water table at selected sites and on evidence of a saturated
zone, namely grayish colors or mottles (redoximorphic features) in the soil. A
saturated zone that lasts for less than a month is not considered a water table.

Ponding is standing water in a closed depression. Unless a drainage system is
installed, the water is removed only by percolation, transpiration, or evaporation.
The table indicates surface water depth and the duration and frequency of ponding.
Duration is expressed as very brief if less than 2 days, brief if 2 to 7 days, long if 7
to 30 days, and very long if more than 30 days. Frequency is expressed as none,
rare, occasional, and frequent. None means that ponding is not probable; rare that it
is unlikely but possible under unusual weather conditions (the chance of ponding is
nearly 0 percent to 5 percent in any year); occasional that it occurs, on the average,
once or less in 2 years (the chance of ponding is 5 to 50 percent in any year); and
frequent that it occurs, on the average, more than once in 2 years (the chance of
ponding is more than 50 percent in any year).

Flooding is the temporary inundation of an area caused by overflowing streams, by
runoff from adjacent slopes, or by tides. Water standing for short periods after
rainfall or snowmelt is not considered flooding, and water standing in swamps and
marshes is considered ponding rather than flooding.

Duration and frequency are estimated. Duration is expressed as extremely brief if
0.1 hour to 4 hours, very brief if 4 hours to 2 days, brief if 2 to 7 days, long if 7 to 30
days, and very long if more than 30 days. Frequency is expressed as none, very
rare, rare, occasional, frequent, and very frequeni. None means that flooding is not
probable; very rare that it is very unlikely but possible under extremely unusual
weather conditions (the chance of flooding is less than 1 percent in any year); rare
that it is unlikely but possible under unusual weather conditions (the chance of
flooding is 1 to 5 percent in any year); occasional that it occurs infrequently under
normal weather conditions (the chance of flooding is 5 to 50 percent in any year);
frequent that it is likely to occur often under normal weather conditions (the chance
of flooding is more than 50 percent in any year but is less than 50 percent in all
months in any year); and very frequent that it is likely to occur very often under
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normal weather conditions (the chance of flooding is more than 50 percent in all
months of any year).

The information is based on evidence in the soil profile, namely thin strata of gravel,
sand, silt, or clay deposited by floodwater; irregular decrease in organic matter
content with increasing depth; and little or no horizon development.

Also considered are local information about the extent and levels of flooding and the
relation of each soil on the landscape to historic floods. Information on the extent of
flooding based on soil data is less specific than that provided by detailed
engineering surveys that delineate fiood-prone areas at specific flood frequency
levels.
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Composite and Weighted Curve Number Computations




Soil & Curve Number Computation

Project Name: Skyline Summit

Date: 1/31/2017 17:11
File Name: Curve Number Calcs v120529.xIsx
By: RFF
Data: Ultimate Condition Reference:
Soil Type & Description A B C D Exhibit 7
190 [Dalian very gravelly fine sandy loam, 2 to 4 percent slopes 10% | 85% 0% 5% SCS Soil Data
191 [Dalian very cobbly fine sandy loam, 2 to 8 percent slopes 5% 85% 0% 10%
Land Use A B [ D
Desert Shrub (poor) 63 77 85 88
Paved Open Ditches 83 89 92 93
Roadway 98 98 98 98
Residential (20,000 sf) 54 70 80 85
| Existing Condition ]
SOIL |SUBAREA HYDROLOGIC SOIL GROUP LAND USE CN SUBAREA |CALCULATED)|
BASINID| 1ypp [pERCENT LAND USE A |l B ] c ] D A |l B ] ¢ D ACRES CN
ONX 190 [ 100.0% Desert Shrub (poor) 10% | 85% | 0% | 5% 63 | 77 | 85 | 88 2.10 76.15
TOTAL PERCENT| 100.0% TOTAL AREA| 210 76.15
SOIL |SUBAREA HYDROLOGIC SOIL GROUP LAND USE CN SUBAREA [CALCULATED
BASIN 1B TYPE | PERCENT EANRUSE A B C D A B C D ACRES CN
OFX 190 48.9% Paved Open Ditches 10% | 85% 0% 5% 83 89 92 93 0.22 43.32
190 51.1% Roadway 10% | 85% 0% 5% 98 98 98 98 0.23 50.09
TOTAL PERCENT| 100.0% TOTAL AREA 0.45 93.40
[ Developed Condition |
SOIL |SUBAREA HYDROLOGIC SOIL GROUP LAND USE CN SUBAREA [CALCULATED
BASINID| rypp [bERCENT LANDUSE A ] Bl c ] b | AJ] BJ] ¢ [ D | ACRES CN
OND 190 [ 100.0% Residential (20,000 sf) 10% | 85% | 0% [ 5% 54 | 70 [ 80 | 85 8.07 69.15
TOTAL PERCENT| 100.0% TOTAL AREA| 8.07 69.15
SOIL |SUBAREA HYDROLOGIC SOIL GROUP LAND USE CN SUBAREA|CALCULATED
BASIN I TYPE | PERCENT EANDIUSE A B C D A B C D ACRES CN
OFD 190 48.9% Roadway 10% | 85% 0% 5% 98 98 98 98 0.22 47.91
190 51.1% Roadway 10% | 85% 0% 5% 98 98 98 98 0.23 50.09
TOTAL PERCENT| 100.0% TOTAL AREA 0.45 98.00

9345 W. Sunset Road Suite 101 - Las Vegas, NV 89148
Ph. 702-569-9770
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APPENDIX C

HEC-1 Analysis




Existing & Developed Conditions




EX.OUT

*

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

FLOOD HYDROGRAPH PACKAGE (HEC-1)
JUN 98
VERSION 4.1

RUN DATE 313AN17 TIME 12:35:22

PR

% Ok %

SR O %

* ok

XOXOXXXXX XXXXX

XXX
XXX
XX

XOOKXXX XXX

XX
KX XXX
g XXX X § bed

XXX
XXX

X
XXX XXXXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECL (JAN 73), HECIGS, 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,

LOSS RATE:GREEN AND AMPT INFILTRATION

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

RUN DATE

313AN17 TIME 12:35:22

(916) 756-1104

HEC-1 INPUT PAGE 1
LINE IDiieun.. Toooeee. 2iiinnan 3o L T [T 7oviinnn 8 9oiiinn 10
*DIAGRAM
1 D SKYLINE SUMMIT - TECHNICAL DRAINAGE STUDY
2 D 10-YR & 100-YR, 6 HOUR STORM
3 D EXISTING CONDITION
g D [deldeldeddedddeceeed
D
6 ID pProject Number: 16-0014
7 ID PER4MANCE ENGINEERING
8 D 197 carlbad carverns Street
9 ID Henderson, Nevada 89012
10 D
11 ID EX.HL
12 1D -- JAN 2016
13 Ip RFF
14 ID
15 ID R
%g ID * SDN 3 VALUES - OUTSIDE MCCARRAN AIRPORT RAINFALL AREA ¥
Ip e e A Mg A
18 Ip
19 Iip
20 IT 5 0 0 300
21 I0 5 0 0
22 IN 5 0 0
23 JR PREC 1.00 0.51
24 KK ONX
25 KM EXISTING ONSITE BASIN
26 BA  .0033
27 PB 3.15
28 PC 0 0.020 0.057 0.070 0.087 0.108 0.124 0.130 0.130 0.130
29 pCc  0.130 0.130 0.130 0.133 0.140 0.142 0.148 0.158 0.172 0.181
30 pc  0.190 0.197 0.199 0.200 0.201 0.204 0.214 0.229 0.241 0.249
31 pCc  0.251 0.256 0.270 0.278 0.281 0.283 0,295 0.322 0.352 0.409
32 pc  0.499 0.590 0.710 0.744 0.781 0.812 0.819 0.835 0.851 0.856
33 pc  0.860 0.868 0.876 0.888 0.910 0.926 0.937 0.950 0.970 0.976
34 PC  0.982 0.985 0.987 0.989 0.990 0.993 0.993 0.9%4 0.995 0.998
35 PC 0.998 0.999 1.000
36 LS 0 76.2
37 up  0.100
38 KK OFX
39 KM  EXISTING AZURE DRIVE ROADWAY BASIN
40 BA  .0007
41 LS 0 93.4
42 up  0.050
43 2z
SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LINE (V) ROUTING (--->) DIVERSION OR PUMP FLOW
NO. (.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
24 ONX
38 OFX
RUNOFF ALSO COMPUTED AT THIS LOCATION
*  FLOOD HYDROGRAPH PACKAGE (HEC-1) % * U.S. ARMY CORPS OF ENGINEERS *
* JUN 1998 * * HYDROLOGIC ENGINEERING CENTER =
* VERSION 4.1 * = 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 =

SKYLINE SUMMIT - TECHNICAL DRAINAGE STUDY
10-YR & 100-YR, 6 HOUR STORM

EXISTING CONDITION

[eedddddeeckeeeelee)

Page 1

* o

»




. EX.OUT
Project Number: 16-0014
PER4MANCE ENGINEERING
197 carlbad Carverns Street
Henderson, Nevada 89012

FILENAME - - EX.HL
DATE ------ JAN 2016
MODELED BY

21 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0055 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .08 HOURS

TOTAL TIME BASE 24.92 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
P MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
JR MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
1.00 .51
1
PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS
RATIOS APPLIED TO PRECIPITATION
OPERATION STATION AREA PLAN RATIO 1 RATIO 2
1.00 .51
HYDROGRAPH AT
+ ONX .00 1 FLOW 3 1;
TIME 3.50 3.58

HYDROGRAPH AT
+ OFX .00 1 FLOW o i
TIME 3.50 3.50

r
4

\
##% NORMAL END OF HEC-1 *%% QPX = @M x'g" @r$ 'fd ﬂ@;jﬁg AWC«PAF‘ZVJ ’{“ K;’PBJL

Page 2



DV.OUT

R
*

*

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

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

*

*

ERE

RUN DATE 313ANL7 TIME 12:37:56 *

D,0,0,0,0,0,0.¢ XXXXX

XXX
XXX
XX

XXX XXXX

XXX
XXX

XX

XX XXX

) 0,000,004 XXXXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HECIGS, 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.euanns R 2iiiaann I 4eiinn . [T Tovenonn N 9...... 10
*DIAGRAM
1 iD SKYLINE SUMMIT -~ TECHNICAL DRAINAGE STUDY
2 IiD 10-YR & 100-YR, 6 HOUR STORM
3 ID DEVELOPED CONDITION
4 ip [celeeleddddadddeeetecel]
5 ID
6 D project Number: 16-0014
7 ID PERAMANCE ENGINEERING
8 in 9345 w. Sunset Road, Suite 101
9 ID Las Vegas, Nevada 89148
10 ID
11 ID FILENAME --—---———--— DV.HL
12 ID DATE =--——- -~ JAN 2016
13 ID MODELED BY RFF
14 ID
15 ID EEXTRAAEXLNLLLAL LA AN F 000N S FRTALALLAALAL TR L TN A0S AERRIASRR
%6 ID * SDN 3 VALUES - OUTSIDE MCCARRAN AIRPORT RAINFALL AREA *
7 ID wwR TEREELLXAANXAS TN AR EE e o e S R A R R s ok
18 ID
19 ID
20 IT 5 0 [0} 300
21 I0 5 0 [0}
22 IN 5 0 0
23 IR PREC 1.00 0.51
24 KK OND
25 KM DEVELOPED ONSITE BASIN
26 BA .0033
27 PB 3.15
28 PC 0 0.020 0.057 0.070 0.087 0.108 0.124 0.130 0,130 0.130
29 pPC  0.130 0.130 0.130 0.133 0.140 0.142 0.148 0.158 0.172 0.181
30 PpC  0.190 0.197 0.199 0.200 0.201 0.204 0.214 0.229 0.241  0.249
31 pCc  0.251 0.256 0.270 0.278 0.281 0.283 0.295 0.322 0.352 0.409
32 PC  0.499 0.590 0.710 0.744 0.781 0.812 0.819 0.835 0.851 0.856
33 PC 0.860 0.868 0.876 0.888 0.910 0.926 0.937 0.950 0.970 0.976
34 PC  0.982 0.985 0.987 0.989 0.990 0.993 0.993 0.994 0.995 0.998
35 PC  0.998 0.999 1.000
36 LS 0 69.2
37 up  0.123
38 KK OFD
39 KM DEVELOPED AZURE DRIVE ROADWAY BASIN
40 BA .0007
41 LS 0 98.0
42 up  0.050
43 ZZ
1
SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LINE (V) ROUTING (-~->) DIVERSION OR PUMP FLOW
NO. (.) CONNECTOR (<-=-~) RETURN OF DIVERTED OR PUMPED FLOW
24 OND
38 . OFD

RUNOFF ALSO COMPUTED AT THIS LOCATION

FLOOD HYDROGRAPH PACKAGE (HEC-1) * U.S. ARMY CORPS OF ENGINEERS
1998

JUN * * HYDROLOGIC ENGINEERING CENTER *

VERSION 4.1 = * 609 SECOND STREET *

* * DAVIS, CALIFORNIA 95616 =

RUN DATE  31JAN17 TIME 12:37:56 * * (916) 756-1104 *
* *

IR R

Y

SKYLINE SUMMIT - TECHNICAL DRAINAGE STUDY
10-YR & 100-YR, 6 HOUR STORM

DEVELOPED CONDITION

ceeeldedlddeldeeeleeedd

Page 1




DV.OUT
Project Number: 16-0014
PER4MANCE ENGINEERING
9345 W. Sunset Road, Suite 101
Las Vegas, Nevada 89148

FILENAME —-----—-——===
DATE ------
MODELED BY

21 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
MINUTES IN COMPUTATION INTERVAL
IDATE 1. 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0055 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .08 HOURS

TOTAL TIME BASE 24.92 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
Jp MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
JR MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
1.00 51
1
PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS
RATIOS APPLIED TO PRECIPITATION
OPERATION STATION AREA PLAN RATIO 1 RATIO 2
1.00 .51
HYDROGRAPH AT
+ OND .00 1 FLOW 2. 0.
TIME 3.58 Bt

HYDROGRAPH AT
+ OFD .00

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

Page 2



APPENDIX D

Street Capacity Calculations




Perimeter Street and Interior Drive Aisle




Eula Street @ Section 1 - (100-Year Max %)
Worksheet for Irregular Channel

Project Description

Worksheet Eula Street @ Section 1 - (100-Year Max %)
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Channel Slope 1.820 %

Discharge 37.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

Improved Lotter's Method
Improved Lotter's Method

Horton's Method

Results
Mannings Coefficient 0.025
Water Surface Elevation 0.79 ft
Elevation Range 0.00to 1.32
Flow Area 8.7 ft2
Wetted Perimeter 22.24 ft
Top Width 22.02 ft
Actual Depth 0.79 ft
Critical Elevation 0.85 ft
Critical Slope 1.230 %
Velocity 4.27 ft/s
Velocity Head 0.28 ft
Specific Energy 1.07 ft
Froude Number 1.20
Flow Type Supercritical
Calculation Messages:
Flow is divided.
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00.00 0+14.00 0.025
0+14.00 0+46.00 0.016
0+46.00 0+60.00 0.025

Natural Channel Points

Station Elevation

(ft) (f)

0+00.00 1.00
0+07.00 0.00
0+14.00 1.00
0+30.00 1.32
0+46.00 1.00
0+53.00 0.00
0+60.00 1.00

h:\drainage\ray\eula & azure\calcs\skyline.fm2
01/30/17 05:40:38 PM

© Haestad Methods, Inc.

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

FlowMaster v7.0 [7.0005]
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Eula Street @ Section 1 - (100-Year Max %)

Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

Eula Street @ Section 1 - (100-Year Max %)

Irregular Channel
Manning's Formula
Channel Depth

Section Data

Mannings Coefficient 0.025
Channel Slope 1.820 %
Water Surface Elevation 0.79 ft
Elevation Range 0.00 to 1.32
Discharge 37.00 cfs
1.40
1.00 /@/ \@\
9ed AN 7 N 7
0.60
0.40 —\ / L /
0.20 \_/ L 4
0.00 AVA \/
0+00.00 0+10.00 0+20.00 0+30.00 0+40.00 0+50.00 0+60.00
V:10.00\,
H:1
NTS
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37 Brookside Road Waterbury, CT 06708 USA
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FlowMaster v7.0 [7.0005]
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Eula Street @ Section 1 - (100-Year Min %)
Worksheet for Irregular Channel

Project Description

Worksheet Eula Street @ Section 1 - (100-Year Min %)
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Channel Slope 1.460 %

Discharge 37.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method

Closed Channel Weighting Method

Improved Lotter's Method
Improved Lotter's Method

Horton's Method

Results
Mannings Coefficient 0.025
Water Surface Elevation 0.82 ft
Elevation Range 0.00 to 1.32
Flow Area 9.4 2
Wetted Perimeter 23.18 ft
Top Width 22.95 ft
Actual Depth 0.82 ft
Critical Elevation 0.85 ft
Critical Slope 1.230 %
Velocity 3.94 ft/s
Velocity Head 0.24 ft
Specific Energy 1.06 ft
Froude Number 1.08
Flow Type Supercritical
Calculation Messages:
Flow is divided.
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00.00 0+14.00 0.025
0+14.00 0+46.00 0.016
0+46.00 0+60.00 0.025

Natural Channel Points

Station Elevation

{ft) (ft)

0+00.00 1.00
0+07.00 0.00
0+14.00 1.00
0+30.00 1.32
0+46.00 1.00
0+53.00 0.00
0+60.00 1.00

h:i\drainagevray\eula & azure\calcs\skyline.fm2

01/30/17 05:40:50 PM

© Haestad Methods, Inc.

37 Brookside Road
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Eula Street @ Section 1 - (100-Year Min %)
Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

Eula Street @ Section 1 - (100-Year Min %)

Irregular Channel
Manning's Formula
Channel Depth

Section Data

Mannings Coefficient 0.025
Channel Slope 1.460 %
Water Surface Elevation 0.82 ft
Elevation Range 0.00 to 1.32
Discharge 37.00 cfs
1.40
1.20 T T
1.004 g A >
0.80 ~= .
060 [\ / N\ /
0.40 N\ / N\ /
0.20 N/ \ /
0.00 v \/
0+00.00 0+10.00 0+20.00 0+30.00 0+40.00 0+50.00 0+60.00
v:10.0\
H:1
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Eula Street @ Secion 1 w/ SW, Curb & Gutter (100-Year Max %)

Worksheet for Irregular Channel

Project Description

Worksheet Eula Street @ Secion 1 w/ SW, Curb & Gutter (100-Year Max %)
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Channel Slope 1.820 %

Discharge 37.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

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

Results
Mannings Coefficient 0.015
Water Surface Elevation 0.55 ft
Elevation Range 0.00 to 0.63
Flow Area 8.8 ft?
Wetted Perimeter 47.80 ft
Top Width 46.70 ft
Actual Depth 0.55 ft
Critical Elevation 0.64 ft
Critical Slope 0.578 %
Velocity 4.21 ft/s
Velocity Head 0.28 ft
Specific Energy 0.82 ft
Froude Number 1.71
Flow Type Supercritical
Calculation Messages:
Flow is divided.
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00.00 0+07.00 0.013
0+07.00 0+53.00 0.016
0+53.00 0+60.00 0.013

Natural Channel Points

Station Elevation

(ft) (ft)

0+00.00 0.60
0+05.00 0.50
0+05.50 0.50
0+05.50 0.00
0+07.00 0.13
0+07.00 0.17
0+30.00 0.63
0+53.00 0.17
0+53.00 0.13

h:\drainage\ray\eula & azure\calcs\skyline.fm2

01/30/17 05:41:05 PM © Haestad Methods, Inc. 37 Brookside Road
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Eula Street @ Secion 1 w/ SW, Curb & Gutter (100-Year Max %)
Worksheet for Irregular Channel

Natural Channel Points

Station Elevation
(ft) (ft)
0+54.50 0.00
0+54.50 0.50
0+55.00 0.50
0+60.00 0.60
h:\drainage\ray\eula & azure\calcs\skyline.fm2 FlowMaster v7.0 [7.0005]
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Eula Street @ Secion 1 w/ SW, Curb & Gutter (100-Year Max %)
Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

Eula Street @ Secion 1 w/ SW, Curb & Gutter (100-Year Max %)

Irregular Channel

Manning's Formula

Channel Depth

Section Data

Mannings Coefficient 0.015
Channel Slope 1.820 %
Water Surface Elevation 0.55 ft
Elevation Range 0.00 to 0.63
Discharge 37.00 cfs
B2 : — :
0.20 — =
0.00
0+00.00 0+10.00 0+20.00 0+30.00 0+40.00 0+50.00 0+60.00
v:10.0\
H:1
NTS
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Eula Street @ Secion 1 w/ SW, Curb & Gutter (100-Year Min %)

Worksheet for Irregular Channel

Project Description

Worksheet Eula Street @ Secion 1 w/ SW, Curb & Gutter (100-Year Min %)
Flow Element Irreguiar Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Channel Slope 1.460 %

Discharge 37.00 cfs

Options

Current Roughness Method Improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Method Horton's Method
Results

Mannings Coefficient 0.015
Water Surface Elevation 0.57 ft
Elevation Range 0.00 to0 0.63
Flow Area 9.6 ft2
Wetted Perimeter 51.36 ft
Top Width 50.26 ft
Actual Depth 0.57 ft
Critical Elevation 0.64 it
Critical Slope 0.575 %
Velocity 3.84 ft/s
Velocity Head 0.23 ft
Specific Energy 0.80 ft
Froude Number 1.54
Flow Type Supercritical
Calculation Messages:
Flow is divided.
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00.00 0+07.00 0.013
0+07.00 0+53.00 0.016
0+53.00 0+60.00 0.013

Natural Channel Points

Station Elevation

(ft) (ft)

0+00.00 0.60
0+05.00 0.50
0+05.50 0.50
0+05.50 0.00
0+07.00 0.13
0+07.00 0.17
0+30.00 0.63
0+53.00 0.17
0+53.00 0.13

h:\drainage\ray\eula & azure\calcs\skyline.fm2

01/30/17 05:41:16 PM

© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666

FlowMaster v7.0 [7.0005]
Page 1 of 2




Eula Street @ Secion 1 w/ SW, Curb & Gutter (100-Year Min %)
Worksheet for Irregular Channel

Natural Channel Points

Station Elevation
(ft) (ft)
0+54.50 0.00
0+54.50 0.50
0+55.00 0.50
0+60.00 0.60

h:\drainage\ray\eula & azure\calcs\skyline.fm2 FiowMaster v7.0 [7.0005]
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Eula Street @ Secion 1 w/ SW, Curb & Gutter (100-Year Min %)

Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

Eula Street @ Secion 1 w/ SW, Curb & Gutter (100-Year Min %)

Irregular Channel

Manning's Formula

Channel Depth

Section Data

Mannings Coefficient

Channel Slope

Water Surface Elevation

Elevation Range
Discharge

0.015

1.460 %

0.57 ft
0.00 to 0.63

37.00 cfs

e
0.00
0+00.00 0+10.00 0+20.00 0+30.00 0+40.00 0+50.00 0+60.00
V:10.01\
H:1

h:\drainage\ray\eula & azure\calcs\skyline.fm2
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Azure Drive @ Section 2 w/ Roadside Swale - (10-Year Max %)
Worksheet for Irregular Channel

Project Description

Worksheet Azure Drive @ Section 2 w/ Roadside Swale - (10-Year Max %)
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Channel Slope 3.270 %
Discharge 72.00 cfs
Options
Current Roughness Method improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Method Horton's Method
Resuits
Mannings Coefficient 0.023
Water Surface Elevation 0.77 ft
Elevation Range 0.00 to 1.00
Flow Area 13.8 ft?
Wetted Perimeter 47.34 ft
Top Width 4717 ft
Actual Depth 0.77 ft
Critical Elevation 0.91 ft
Critical Slope 1.056 %
Velocity 5.22 ft/s
Velocity Head 0.42 ft
Specific Energy 1.19 ft
Froude Number 1.70
Flow Type Supercritical
Calculation Messages:
Flow is divided.
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00.00 0+10.00 0.037
0+10.00 0+42.00 0.016
0+42.00 0+60.00 0.025

Natural Channel Points

Station Elevation

() (ft)

0+00.00 1.00
0+06.00 0.00
0+10.00 0.47
0+30.00 0.87
0+42.00 0.63
0+53.00 0.00
0+60.00 1.00

h:\drainage\ray\eula & azure\calcs\skyline.fm2

01/31/17 03:48:47 PM
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Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

Azure Drive @ Section 2 w/ Roadside Swale - (10-Year Max %)

Irregular Channel
Manning's Formula
Channel Depth

Section Data

Azure Drive @ Section 2 w/ Roadside Swale - (10-Year Max %)

Mannings Coefficient 0.023
Channel Slope 3.270 %
Water Surface Elevation 0.77 ft
Elevation Range 0.00 to 1.00
Discharge 72.00 cfs
1.00 )
0.80 /\
0.40 |—\ — N /
0.20 \ / \ /
0.00 \/ ~/
0+00.00 0+10.00 0+20.00 0+30.00 0+40.00 0+50.00 0+60.00
V:10.0B
H:1

© Haestad Methods, Inc.
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37 Brookside Road Waterbliry, CT 06708 USA +1-203-755-1666

NTS

FlowMaster v7.0 [7.0005]
Page 1 of 1



Azure Drive @ Section 2 w/ Roadside Swale - (10-Year Min %)
Worksheet for Irregular Channel

Project Description

Worksheet Azure Drive @ Section 2 w/ Roadside Swale - (10-Year Min %)
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Channel Slope 2970 %
Discharge 72.00 cfs
Options
Current Roughness Method Improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Method Horton's Method
Results
Mannings Coefficient 0.023
Water Surface Elevation 0.78 ft
Elevation Range 0.00 to 1.00
Flow Area 143 f?
Wetted Perimeter 48.54 ft
Top Width 48.37 ft
Actual Depth 0.78 ft
Critical Elevation 0.91 ft
Critical Slope 1.046 %
Velocity 5.03 ft/s
Velocity Head 0.39 ft
Specific Energy 1.18 ft
Froude Number 1.63
Flow Type Supercritical
Calculation Messages:
Flow is divided.
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00.00 0+10.00 0.037
0+10.00 0+42.00 0.016
0+42.00 0+60.00 0.025

Natural Channel Points

Station Elevation

{ft) (ft)

0+00.00 1.00
0+06.00 0.00
0+10.00 0.47
0+30.00 0.87
0+42.00 0.63
0+53.00 0.00
0+60.00 1.00

h:\drainage\ray\eula & azure\calcs\skyline.fm2

01/31/17 03:49:05 PM
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Azure Drive @ Section 2 w/ Roadside Swale - (10-Year Min %)
Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

Azure Drive @ Section 2 w/ Roadside Swale - (10-Year Min %)

Irregular Channel
Manning's Formula
Channel Depth

Section Data

Mannings Coefficient 0.023
Channel Slope 2.970 %
Water Surface Elevation 0.78 ft
Elevation Range 0.00 to 1.00
Discharge 72.00 cfs
1.00& P
0.80
0.40 —\ — N /
020 — N\~ ~ /
0.00 vV N/
0+00.00 0+10.00 0+20.00 0+40.00 0+50.00 0+60.00
V:10 .OB
H:1

h:\drainage\ray\eula & azure\calcs\skyline.fm2
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Azure Drive @ Section 2 w/ Roadside Swale - (100-Year Max %)
Worksheet for Irregular Channel

Project Description

Worksheet Azure Drive @ Section 2 w/ Roadside Swale - (100-Year Max %)
Flow Element [rregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Channel Slope 3.270 %

Discharge 218.00 cfs

Options

Current Roughness Method Improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Method Horton's Method
Results

Mannings Coefficient 0.022

Water Surface Elevation 1.04 ft

Elevation Range 0.00to 1.00

Flow Area 29.1 ft2

Wetted Perimeter 60.28 ft

Top Width 60.00 ft

Actual Depth 1.04 ft

Critical Elevation 1.30 ft

Critical Slope 0.795 %

Velocity 7.50 ft/s

Velocity Head 0.87 ft

Specific Energy 1.91 ft

Froude Number 1.90

Flow Type Supercritical

Calculation Messages:

Water elevation exceeds lowest end station by 0.39532798e-1 ft.

Roughness Segments

Start End Mannings
Station Station Coefficient
0+00.00 0+10.00 0.037
0+10.00 0+42.00 0.016
0+42.00 0+60.00 0.025

Natural Channe! Points

Station Elevation

() (ft)

0+00.00 1.00
0+06.00 0.00
0+10.00 0.47
0+30.00 0.87
0+42.00 0.63
0+53.00 0.00
0+60.00 1.00

h:\drainage\ray\eula & azure\calcs\skyline.fm2

01/31/17 03:49:17 PM
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Azure Drive @ Section 2 w/ Roadside Swale - (100-Year Max %)

Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

Azure Drive @ Section 2 w/ Roadside Swale - (100-Year Max %)

Irregular Channel
Manning's Formula
Channel Depth

Section Data

Mannings Coefficient 0.022
Channel Slope 3.270 %
Water Surface Elevation 1.04 ft
Elevation Range 0.00 to 1.00
Discharge 218.00 cfs
1.00
0.80 \ // \\ 7
0.60 " ~
040 —\ — i /
020 — N\~ ~ /
0.00 \V4 ~/
0+00.00 0+10.00 0+20.00 0+30.00 0+40.00 0+50.00 0+60.00
v:10.00\
H:1
NTS
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Azure Drive @ Section 2 w/ Roadside Swale - (100-Year Min %)
Worksheet for Irregular Channel

Project Description

Worksheet Azure Drive @ Section 2 w/ Roadside Swale - (100-Year Min %)
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Channel Slope 2.970 %

Discharge 218.00 cfs

Options

Current Roughness Method Improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Method Horton's Method
Results

Mannings Coefficient 0.022

Water Surface Elevation 1.05 it

Elevation Range 0.00 t0 1.00

Flow Area 29.9 ft?

Wetted Perimeter 60.31 ft

Top Width 60.00 ft

Actual Depth 1.05 ft

Critical Elevation 1.30 ft

Critical Slope 0.793 %

Velocity 7.29 ft/s

Velocity Head 0.83 ft

Specific Energy 1.88 ft

Froude Number 1.82

Flow Type Supercritical

Calculation Messages:

Water elevation exceeds lowest end station by 0.5350218e-1 ft.

Roughness Segments

Start End Mannings
Station Station Coefficient
0+00.00 0+10.00 0.037
0+10.00 0+42.00 0.016
0+42.00 0+60.00 0.025

Natural Channel Points

Station Elevation

{ft) (ft)

0+00.00 1.00
0+06.00 0.00
0+10.00 0.47
0+30.00 0.87
0+42.00 0.63
0+53.00 0.00
0+60.00 1.00

h:\drainage\ray\eula & azure\calcs\skyline.fm2
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Cross Section for Irregular Channel

Project Description

Worksheet Azure Drive @ Section 2 w/ Roadside Swale - (100-Year Min %)
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Section Data

Azure Drive @ Section 2 w/ Roadside Swale - (100-Year Min %)

Mannings Coefficient 0.022
Channel Slope 2.970 %
Water Surface Elevation 1.05 ft
Elevation Range 0.00 to 1.00
Discharge 218.00 cfs
1.00g )
0.80 I\ e /
040\ / i /
020 — N2 ~L /
0.00 AV ~/
0+00.00 0+10.00 0+20.00 0+30.00 0+40.00 0+50.00 0+60.00
v:10.00\
H:1

NTS
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Azure Drive @ Section 2 w/ SW, Curb & Gutter (10-Year Max %)
Worksheet for Irregular Channel

Project Description

Worksheet Azure Drive @ Secion 2 w/ SW, Curb & Gutter (10-Year Max %)
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Channel Slope 3.270 %

Discharge 72.00 cfs

Options

Current Roughness Method Improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Method Horton's Method
Results

Mannings Coefficient 0.015

Water Surface Elevation 0.61 ft

Elevation Range 0.00 t0 0.63

Flow Area 11.9 f

Wetted Perimeter 58.87 ft

Top Width 57.76 ft

Actual Depth 0.61 ft

Critical Elevation 0.77 ft

Critical Slope 0.494 %

Velocity 6.06 ft/s

Velocity Head 0.57 ft

Specific Energy 1.18 ft

Froude Number 2.35

Flow Type Supercritical

Calculation Messages:

Water elevation exceeds lowest end station by 0.75572643e-2 ft.

Flow is divided.

Roughness Segments

Start End Mannings
Station Station Coefficient
0+00.00 0+07.00 0.013
0+07.00 0+53.00 0.016
0+53.00 0+60.00 0.013

Natural Channel Points

Station Elevation

(ft) (ft)

0+00.00 0.60
0+05.00 0.50
0+05.50 0.50
0+05.50 0.00
0+07.00 0.13
0+07.00 0.17
0+30.00 0.63
0+53.00 0.17

h:\drainage\ray\eula & azure\calcs\skyline.fm2

01/31/17 04:35:04 PM

© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

FlowMaster v7.0 [7.0005]
Page 1 of 2




Azure Drive @ Section 2 w/ SW, Curb & Gutter (10-Year Max %)
Worksheet for Irregular Channel

Natural Channel Points

Station Elevation
(ft) ()
0+53.00 0.13
0+54.50 0.00
0+54.50 0.50
0+55.00 0.50
0+60.00 0.60
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Azure Drive @ Section 2 w/ SW, Curb & Gutter (10-Year Max %)

Cro

ss Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

Azure Drive @ Secion 2 w/ SW, Curb & Gutter (10-Year Max %)

Irregular Channel

Manning's Formula

Channel Depth

Section Data

Mannings Coefficient
Channel Slope

Water Surface Elevation
Elevation Range
Discharge

0.015
3.270 %
0.61 ft
0.00 to 0.63
72.00 cfs

8258(
0.00
0+00.00 0+10.00 0+20.00 0+30.00 0+40.00 0+50.00 0+60.00
v:10.00\
H:1
NTS
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Azure Drive @ Section 2 w/ SW, Curb & Gutter (10-Year Min %)
Worksheet for Irregular Channel

Project Description

Worksheet Azure Drive @ Secion 2 w/ SW, Curb & Gutter (10-Year Min %)
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Channel Slope 2,970 %

Discharge 72.00 cfs

Options

Current Roughness Method Improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Method Horton's Method
Results

Mannings Coefficient 0.015

Water Surface Elevation 0.61 ft

Elevation Range 0.0010 0.63

Flow Area 12.3 ft2

Wetted Perimeter 59.60 ft

Top Width 58.47 ft

Actual Depth 0.61 ft

Critical Elevation 0.76 ft

Critical Slope 0.495 %

Velocity 5.86 fi/s

Velocity Head 0.53 ft

Specific Energy 115 ft

Froude Number 2.25

Flow Type Supercritical

Calculation Messages:
Water elevation exceeds lowest end station by 0.14664423e-1 ft.
Flow is divided.

Roughness Segments

Start End Mannings
Station Station Coefficient
0+00.00 0+07.00 0.013
0+07.00 0+53.00 0.016
0+53.00 0+60.00 0.013

Natural Channel Points

Station Elevation

(ft) (ff)

0+00.00 0.60
0+05.00 0.50
0+05.50 0.50
0+05.50 0.00
0+07.00 0.13
0+07.00 0.17
0+30.00 0.63
0+53.00 0.17
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Azure Drive @ Section 2 w/ SW, Curb & Gutter (10-Year Min %)
Worksheet for Irregular Channel

Natural Channel Points

Station Elevation

(ft) {ft)

0+53.00 0.13
0+54.50 0.00
0+54.50 0.50
0+55.00 0.50
0+60.00 0.60
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Azure Drive @ Section 2 w/ SW, Curb & Gutter (10-Year Min %)

Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

Azure Drive @ Secion 2 w/ SW, Curb & Gutter (10-Year Min %)
Irregular Channel
Manning's Formula

Channel Depth

Section Data

Mannings Coefficient
Channel Slope

Water Surface Elevation
Elevation Range
Discharge

0.015

2970 %

0.61 ft
0.00t0 0.63

72.00 cfs

B8 =
0.40

_/i)

0.20

4/

—

0.00

0+00.00

0+10.00

0+20.00
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Azure Drive @ Section 2 w/ SW, Curb & Gutter (100-Year Max %)
Worksheet for Irregular Channel

Project Description

Worksheet Azure Drive @ Secion 2 w/ SW, Curb & Gutter (100-Year Max %)
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Channel Slope 3.270 %

Discharge 218.00 cfs

Options

Current Roughness Method Improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Method Horton's Method
Results

Mannings Coefficient 0.015

Water Surface Elevation 0.80 ft

Elevation Range 0.00 to 0.63

Flow Area 23.5 ft*

Wetted Perimeter 61.561 ft

Top Width 60.00 ft

Actual Depth 0.80 ft

Critical Elevation 1.15 ft

Critical Slope 0.393 %

Velocity 9.27 ft/s

Velocity Head 1.34 ft

Specific Energy 214 ft

Froude Number 2.61

Flow Type Supercritical

Calculation Messages:
Water elevation exceeds lowest end station by 0.20172053 ft.

Roughness Segments

Start End Mannings
Station Station Coefficient
0+00.00 0+07.00 0.013
0+07.00 0+53.00 0.016
0+53.00 0+60.00 0.013

Natural Channel Points

Station Elevation

(ft) (ft)

0+00.00 0.60
0+05.00 0.50
0+05.50 0.50
0+05.50 0.00
0+07.00 0.13
0+07.00 0.17
0+30.00 0.63
0+53.00 0.17
0+53.00 0.13
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Azure Drive @ Section 2 w/ SW, Curb & Gutter (100-Year Max %)
Worksheet for Irregular Channel

Natural Channel Points

Station Elevation
() (ft)
0+54.50 0.00
0+54.50 0.50
0+55.00 0.50
0+60.00 0.60
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Azure Drive @ Section 2 w/ SW, Curb & Gutter (100-Year Max %)

Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

Azure Drive @ Secion 2 w/ SW, Curb & Gutter (100-Year Max %)

Irregular Channel
Manning's Formula

Channel Depth

Section Data

Mannings Coefficient

Channel Slope

Water Surface Elevation

Elevation Range
Discharge

0.015

3.270 %
0.80 ft

0.00 to 0.63

218.00 cfs

8:60¢

0.40

4_/

—

0.20

4/

—

0.00

0+00.00

0+10.00
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Azure Drive @ Section 2 w/ SW, Curb & Gutter (100-Year Min %)

Worksheet for Irregular Channel

Project Description

Worksheet Azure Drive @ Secion 2 w/ SW, Curb & Gutter (100-Year Min %)
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Channel Slope 2.970 %

Discharge 218.00 cfs

Options

Current Roughness Method

Open Channel Weighting Method
Closed Channel Weighting Method

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

Results

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

0.015
0.81 ft
0.00 to 0.63
242 f?
61.53 ft
60.00 ft
0.81 ft
1.15 ft
0.393 %
9.01 ft/s
1.26 ft
2.07 ft
2.50
Supercritical

Calculation Messages:
Water elevation exceeds lowest end station by 0.21323678 ft.

Roughness Segments

Start End Mannings
Station Station Coefficient
0+00.00 0+07.00 0.013
0+07.00 0+53.00 0.016
0+53.00 0+60.00 0.013

Natural Channel Points

Station Elevation

{ft) (ft)

0+00.00 0.60
0+05.00 0.50
0+05.50 0.50
0+05.50 0.00
0+07.00 0.13
0+07.00 0.17
0+30.00 0.63
0+53.00 0.17
0+53.00 0.13
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Azure Drive @ Section 2 w/ SW, Curb & Gutter (100-Year Min %)
Worksheet for Irregular Channel

Natural Channel Points

Station Elevation
(ft) (ft)
0+54.50 0.00
0+54.50 0.50
0+55.00 0.50
0+60.00 0.60
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Azure Drive @ Section 2 w/ SW, Curb & Gutter (100-Year Min %)
Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

Azure Drive @ Secion 2 w/ SW, Curb & Gutter (100-Year Min %)
Irregular Channel
Manning's Formula

Channel Depth

Section Data

Mannings Coefficient

Channel Slope

Water Surface Elevation

Elevation Range
Discharge

0.015

2.970 %

0.81 ft
0.00 to 0.63

218.00 cfs

8:60¢

0.40

4/

——

o —

0.20

4/

B

0.00

0+00.00

0+10.00
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Skyline Summit Circle @ Section 3 (100-Year Max%)
Worksheet for Irregular Channel

Project Description

Worksheet Skyline Summit Circle @ Section 3 (100-Year Max%)
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Channel Slope 1.330 %

Discharge 2.00 cfs

Options

Current Roughness Method Improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Method Horton's Method
Results

Mannings Coefficient 0.015

Water Surface Elevation 0.27 ft

Elevation Range 0.00t0 1.14

Flow Area 0.9 ft

Wetted Perimeter 9.20 ft

Top Width 9.12 ft

Actual Depth 0.27 ft

Critical Elevation 0.29 ft

Critical Slope 0.743 %

Velocity 2.30 ft/s

Velocity Head 0.08 ft

Specific Energy 0.35 ft

Froude Number 1.32

Flow Type Supercritical

Roughness Segments

Start End Mannings
Station Station Coefficient
0+00.00 0+02.50 0.013
0+02.50 0+36.50 0.016
0+36.50 0+39.00 0.013

Natural Channel Points

Station Elevation

() (f9)

0+00.00 0.38
0+00.38 0.38
0+01.50 0.00
0+02.50 0.08
0+02.50 0.12
0+19.50 <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>