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CITY OF LAS VEGAS |
INTER-OFFICE MEMORANDUM e
TO: FROM: | \ v
Land Development Services Albert SU[llg, P.E. L
Department of Building & Safety Flood Control Project Engineer
Department of Public Works
SUBJECT: | Drainage Study for: COPIES TO: \
Skye Canyon Parcel 2.16 Slater Hanifan Group
Cross Streets: | NWC of Egan Crest Dr. & Eagle Canyon Av. | Section 12, LLC / Ninety Five Mangt.
‘File Number: | F:\Depot\DSMemos\DS4842A.doc Bart Anderson, P.E., DevCo
Parcel Number: | 126-12-000-001 CCRFCD
‘Zoning Action: | TMP-65809
FEMA Flood Zone | YES NO X
Proposed Storm Drain | YES NO X
- HISTORY | DATE | DATE COMMENTS s REVIEVW - FEES PAID
| RECEIVED" REVIEWED , | FEES Payment Trn#
1* Submittal 11/3/2016 | 11/29/2016 See Comments Below $400.00 464250: $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.

All Onsite Skye Canyon Phase 2 Developments such as Parcel 2.xx series are allowed to proceed
with the following conditions:

1. The engineer provides the City with a letter stating that the partial detention basin has adequate
capacity to protect downstream construction. That should be for the 100-year flows based on
reducing the peak flows.

2. No Certificate of Occupancy on the houses will be issued until after the detention basin has been
accepted for Substantial Completion by the City.

3. The Developer provides a bond for the detention basin now, showing good faith that the Developer's
intentions are to get started with the final detention basin as soon as permitting allows.

4. That the Developer, Olympia provides the City with a letter stating that it is willing to take all the risk
including any damages to the downstream properties / infrastructure / cleanup cost including offsite
properties.

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

5. Provide a copy of the zoning/planning conditions associated with this site (TMP-65809) 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.




10.

11.

12.

13.

14.

15.

16.

17.

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

All roadways and flood control facilities as proposed and approved in Skye Canyon Phase 2
Infrastructures must be substantially constructed prior to the final acceptance of the subject
improvement plans.’

Exhibit E (Developed Condition Drainage Map): Offsite basin WL4A** appears to discharge into a
natural wash to the north. However, this does not match the Interim Condition Drainage Map of the
Skye Canyon Phase 2 Infrastructure study and the pertinent mass grading plans which showed
that WL4A** perpetuate through the subject basin ON1D to the east instead of discharge to the
north.

Review and revise Exhibit E and the pertinent subject grading plans accordingly in the next
submittal.

Grading Plan | (Sheet G-1): As discussed in Comment #8 above, Revise the cul-de-sac of Skye
Arroyo Avenue to provide a public drainage easement to accept flow from the offsite basin to the
west.

Grading Plan Il (Sheet G-2): The plan shows a portion of the storm drain system in Egan Crest
Drive has been relocated. Provide an update to Skye Canyon Phase 2 Infrastructure for the
proposed revision.

It appears that Parcel 2.16 will be developed after Parcel 2.15 adjacent to the east of Egan Crest
Drive. Show developed condition of Parcel 2.15 on Sheet G-2 and Sheet G-4.

Details & Sections Sheet D-1 and Sheet D-2: 3/D-1, 7/D-1, 8/D-1, 19/D-1 and 28/D-2: Revise to
solid grout a minimum of 3-courses of 8"-CMU (or equivalent) above adjacent highest FG.

Detail Section 25/D-2: The surface material within the limit of the 20’-wide public drainage easement
must be concrete lined.

Detail Section 25/D-2: Wrought iron fence / gate must be constructed per Uniform Standard
Drawing 425.S1.

Revise all callout of proposed drop inlets to include only the length of the inlets without adding the
number of grates. There were projects constructed in which the contractors followed only the number
of grates without double checking the total length whether matching the length callout. Shorter inlets
were constructed as a result. Review and revise accordingly.

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

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

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



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

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

END OF REMARKS T/R/S:  T19S/R59E/12
ays AREA F-12
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CITY OF LAS VEGAS - N
INTER-OFFICE MEMORANDUM Novembe/29,\2016| ~
TO: FROM: X \
Land Development Services Albert Supg, P.E.
Department of Building & Safety Flood Control Project Engineer
Department of Public Works
SUBJECT: | Drainage Study for: COPIES TO:
Skye Canyon Parcel 2.16 Slater Hanifan Group
Cross Streets: | NWC of Egan Crest Dr. & Eagle Canyon Av. | Section 12, LLC / Ninety Five Mangt.
File Number: F:\Depot\DSMemos\DS4842A doc Bart Anderson, P.E., DevCo
Parcel Number: | 126-12-000-001 CCRFCD
Zoning Action: | TMP-65809
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 11/3/2016 | 11/29/2016 See Comments Below $400.00 | 464250: $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.

All Onsite Skye Canyon Phase 2 Developments such as Parcel 2.xx series are allowed to proceed
with the following conditions:

1. The engineer provides the City with a letter stating that the partial detention basin has adequate
capacity to protect downstream construction. That should be for the 100-year flows based on
reducing the peak flows.

2. No Certificate of Occupancy on the houses will be issued until after the detention basin has been
accepted for Substantial Completion by the City.

3. The Developer provides a bond for the detention basin now, showing good faith that the Developer's
intentions are to get started with the final detention basin as soon as permitting allows.
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To:

GROUP
CONSULTING ENGINEERS & PLANNERS
TRANSMITTAL
Albert Sung, P.E. Date: November 3, 2016
City of Las Vegas Project No.: OLY1607.002

333 N. Rancho Drive
Las Vegas, NV 89106

From: Cameron Bencini, P.E.
Subject: Technical Drainage Study for Skye Canyon Parcel 2.16
CC: Tim Mulrooney CC: Stanley Amadi, SHG
CC: Chelsea Peltier, SHG CC: Steve Jones, SHG
CC: Mark Failla, SHG CC:
Transmitting Via: For: Acknowledgement of Receipt:
1 Mail X Review & Comment [] Not Required
Messenger / MDS [] Per your Request Acknowled nifRequired
[] Federal Express ] Information/File Receiveq By: . L
[ Pickup Date: &/ % 777  Time: «
[ 7 )
Copies Description
1 Subject Study
1 Grading Plan, Profile and Detail Sheets
1 Stamped and Signed Standard Form 1
1 $400 Submittal Fee from Ninety Five Management LLC (Chk#1229)
1 CD containing PDF of submittal documents
Comments:

Enclosed please find the above listed items in support of proposed improvements required for the project

entitled

Skye Canyon Parcel 2.16. The project is located on the northwest corner of Eagle Canyon Avenue

and Egan Crest Drive.

Please contact us if there are any questions at 702-284-5300. Thanks.

¢
Y

N
Signed: \C)ﬂ’,‘m,@//l/, }/gyﬂ/m A

Cameron Bencini, P.E.
Flood Control Division

Please, notify us at (702) 284-5300 if there are any problems receiving this transmission.

5740 S. Arville Street #2186, Las Vegas, NV 89118 ph (702) 284-5300 fax (702) 284-5399



TECHNICAL DRAINAGE STUDY

Skye Canyon Parcel 2.16
City of Las Vegas, Nevada

Job No.: OLY1607.001
Date: November 2016

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

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

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

Assisted by: Cameron Bencini, P.E.



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE STUDY INFORMATION FORM

Name of Development: Skye Canyon — Parcel 2.16 Date: November 2016
Location of Development: a) Descriptive (Cross Streets): North/South: Egan Crest Drive
East/West: Eagle Canyon Avenue
b) Section: 12 Township: 19 South  Range: 59 East

c) APN: Portions of 126-12-000-001

Name of Owner/Developer: SECTION 12, LLC / Ninety-Five Management, LLC

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

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

Contact Person — Name: Stanley Okey Amadi, P.E. Telephone No.: 702-284-5300
*E-mail Address: samadi@shg-inc.com Fax No.:  702-284-5399
Firm: Slater Hanifan Group

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

Type of Land Development/Land Disturbance Process:

[1 | Rezoning X | Subdivison Map [] | Clearing and grading Only
L1 | Parcel Map X | Planned Unit Development L] | Other (Please specify below)
[1 | Large Parcel Map [1 | Building Permit L]
1. Total Owned Land Area: At Site: +/- 16.0 Acres Being Developed/Disturbed: Al
2. Is a portion or all of the subject property located in a FEMA Flood Hazard Area? [ Yes* X No
3. Is the property bordered or crossed by an existing or proposed Clark County Regional Flood
Control District Master Planned Facility? XI Yes* [1 No
4. Proposed type of development (Residential, Commercial, Etc.): _ Single-Family Residential
5. Approximate upstream land area which drains to the subject site: +715 Acres
6. Has the site drainage been evaluated in the past? X Yes* [ No If yes, please identify documentation:

Master Drainage Study for Kyle Canyon (SHG, DS4420); Master Drainage Study for Kyle Canyon (GCW, DS4091)

Technical Drainage Study for Skye Canyon — Phase 2 Infrastructure (SHG, DS4739)

7. If known, please briefly identify the proposed discharge point(s) of runoff from the site: Eagan Crest - Local storm drain

(o0}

|

. Briefly describe your proTsed schedule for the subject project: 1 Phase after completion of Phase 2 Infrastructure (DS4739)

ubmit this form as part of the required drainage study to the local entity which has jurisdiction over
he subject property. This form may provide sufficient information to serve as the Conceptual Drainage
Study.

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

Revision Date

Local Entity File No.

REFERENCE: SHG Job No. OLY1607.001 STANDARD FORM 1

Updated 05/01/2008




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Project Name: Skye Canoyon Parcel 2.16 Map ID:

Firm Name:  Slater Hanifan Group Engineer;  Stanley Okey Amadi, P.E.

Address: 5740 S. Arville Street, Suite 216
City: Las Vegas State: NV zip: 89118

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

Property Owner:  SECTION 12 LLC/Ninety-Five Management, LLC

Address: 114111 Southern Highlands Parkway, Suite 300
city: Las Vegas State: NV Zip: 89141

Reviewed By: Date Received: Date Accepted for Review:

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

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

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

Il. GENERAL REQUIREMENT

~)Y(es - ;NO _ Design Manual Standard Form 1 with the engineer's seal and signature.
X = Design Manual Standard Form 4.
X - 2 copies of the 24” x 36" Drainage Plan.
- X A notarized letter from the adjacent property owner(s) allowing off-site grading or discharge.

II. MAPS AND EXHIBITS

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

Draft Revised 5-2013 -



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

. MAPS AND EXHIBITS (Continued)

Yes No
X -

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

Yes No

X _~ _ Sheetsize: 24" x 36" sealed by a registered engineer in the State of Nevada.

X = Minimum scale; 1" =60

X _~  Projectname.

X _— Vicinity Map with local and major cross streets.

X _~__ Revision box.

X = North arrow and bar scale.

X _ ___ Engineer's/consultant’'s address and phone number.

X " Elevation datum and benchmark.

X _~ Legend for symbols and abbreviations.

X = Cut/fill scarps, where applicable.

X _~ __ Street names, grades, widths.

X ____ 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.

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

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

X _~ _ Proposed typical street sections.

REFERENCE: STANDARD FORM 2

Draft Revised 5-2013




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Ill. DRAINAGE PLAN (Continued)

Yes No

B N/A Streets with off-set crowns.

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

X o Property lines.

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

X B Existing improvements and their elevations.

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

X B Concentration points and drainage flow direction with Q100 and Vigp and D4gg in streets.

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

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

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

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

X B 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 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.

X N 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.

X ) Building and/or lot numbers.

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

B 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
X -
X -
- N/A

lli. DRAINAGE PLAN (Continued)

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

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

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

IV. HYDROLOGIC ANALYSIS

Yes No

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

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

X B 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.

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

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

X ) A summary table of stormwater flows showing basin area, Q1o and Q+qo for both individual
basins and combined basin flows, where applicable.

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

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

) N/A 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

V. HYDRAULIC ANALYSIS

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

Normal depth street flow calculations and cross section diagrams for all interior and perimeter
streets. Provide "d x v" products for the Q1o and Qg flows representing the worst case for
interior and all perimeter streets. Qi dxv<8. Qiodxv <6 and 12 foot dry lane for
rights-of-way > 80 feet. Calculations must be [abeled by sireet name as indicated on the
Grading Plan.

A summary table of interior and exterior street capacity calculations showing the street name,
Q100 flow, slope, depth of flow, velocity and depth times velocity product and streets needing
to meet 12 foot dry lane criteria.

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

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

Provide necessary freeboard requirements to set the finished fioor elevations of all proposed
buildings, 2 x depth of flow or depth of flow plus 18 inches of freeboard, whichever is less.
The minimum requirement is 6 inches above adjacent upstream top of curb. Buildings
adjacent to drainage easements must always be provided with 18 inches of freeboard above
the Q100 weir height or flow depth, whichever is greater.

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

+ Field survey data.

+ Input and output information.

» Plotted cross-sections based on survey with proper encroachments.

» A map showing the location of the cross-sections.

» Analysis of both sub and super-critical flow segments.

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

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

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

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

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

REFERENCE:

STANDARD FORM 2

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 Fiood Control District (CCRFCD) Manual
Standard Form 2. The listed items are the minimum information required prior to the City performing a review. The
engineer will remain responsible to ensure the Technical Drainage Study is prepared within the guidelines as set forth
in the CCRFCD Hydrologic Criteria and Drainage Design Manual (Design Manual).

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

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

I. GENERAL REQUIREMENT

Yes No

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

X } 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.

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

Il. GRADING PLAN INFORMATION

Yes | No

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

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

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

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

Page 1




CITY OF LAS VEGAS MINIMUM DRAINAGE STUDY CRITERIA CHECKLIST

Il. GRADING PLAN INFORMATION

Yes

No

X

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

N/A

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

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

lll. Local Entity

Criteria - City of Las Vegas — Manual Section 1600

Yes

No

X

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

N/A

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

N/A

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

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

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

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

Page 2




CITY OF LAS VEGAS MINIMUM DRAINAGE STUDY CRITERIA CHECKLIST

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

Yes | No

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

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

size provided.

e Contact the Flood Control Section regarding the drainage study review fee. These fees are payable at the time of
submittal.
e  The Drainage Study must be conditionally approved prior to submitting improvement plans to the Civil and Planning
Development of the Department of Building and Safety for review.
This document is intended as an aid in preparing Technical Drainage Studies for the City of Las Vegas. Each study submitted is

reviewed for compliance with local and regional criteria. This form is not intended to be all-inclusive and does not limit the extent of
the information, calculations or exhibits which may be necessary to properly evaluate the intended land use.

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

Project Overview & Study Purpose

Ninety-Five Management, LLC is proposing a single-family residential development,
identified as Skye Canyon Parcel 2.16, within the city limits of Las Vegas, Nevada. The
proposed development is approximately 14.6 acres in area, and located at the northwest
corner of the intersection of Eagle Canyon Avenue and Egan Crest Drive.

The proposed development is located within the master planned Skye Canyon property and
specifically in the Phase 2 area supported by the Technical Drainage Study for Skye
Canyon — Phase 2 Infrastructure (DS4739E). All roadways and perimeter drainage
infrastructure required for development of Parcel 2.16 have been technically addressed in
the Phase 2 Infrastructure drainage study. Parcel 2.16 proposes utilization of drainage
facilities provided by the Phase 2 Infrastructure. It is the objective of this study to show
conformance to the drainage patterns established by the Phase 2 Infrastructure drainage
study.

Additionally, the 1,662 acre Skye Canyon property has been master planned and a Master
Drainage Study for the Skye Canyon Master Plan — Update #3, by SHG (DS4420N) has
been approved by the City of Las Vegas. The subject Parcel 2.16 has been proposed
within the framework set forth in the Master Drainage Study.

Description of Improvements

The project is located within Township 19 South, Range 59 East and Section 12, generally
within a portion of APN 126-12-000-001. Parcel 2.16 is bound by Eagle Canyon Avenue to
the south, Egan Crest Drive to the east, an existing wash to the north and undeveloped
land with typical desert shrub to the west. A location map identifying the site in relation to
major streets in the vicinity has been prepared as Exhibit A, included in Appendix A.

The project consists of construction of single-family residential lots averaging 6,000 ft? in
area and all associated interior roadways. The typical onsite roadway is to be proposed as
a 49-ft wide private street with roll curb and sidewalks. The adjacent perimeter roadways
are to be installed by separate Phase 2 Infrastructure improvements and considered
existing for development of Parcel 2.16. '

Drainage and storm drain improvements necessary to control storm runoff and satisfy local
drainage criteria onsite have been proposed by Parcel 2.16. The proposed storm drain
improvements are intended to connect into the existing Phase 2 Infrastructure facilities in
Egan Crest Drive.

FEMA Flood Zone Designation

The Parcel 2.16 site boundary has been delineated on the current FEMA FIRM Panel Map
32003C1750E, dated September 27, 2002, as Exhibit B included in Appendix A. Per the
FIRM Panel, the project site is located within a FEMA designated unshaded Zone ‘X,
defined as areas located outside the 0.2% (500-year) annual chance floodplain. An

1
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unshaded Zone ‘X’ is located outside a FEMA designated Special Flood Hazard Area
(SFHA).

CCRFCD Facility Information

The project site has been delineated on the current 2013 Clark County Regional Flood
Control District (CCRFCD) Las Vegas Valley Flood Control Master Plan Update (2013
MPU, Reference 1) facility figure as Exhibit C, included in Appendix A. Per the 2013 MPU,
one (1) CCRFCD regional facility alignments are considered pertinent to Parcel 2.16. The
following is a summary of the pertinent regional facility alignments, per the 2013 MPU,
addressed by this study:

e MOHU 0118 located north of the project site. Runoff from Parcel 2.16 discharges
into the wash north of the project site.

Referenced Documents

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

1. Master Drainage Study for Skye Canyon, prepared by Slater Hanifan Group (hereinafter
referred to as the SHG Master Study, Reference 4), has conceptually planned drainage
patterns required for the current land plan on the property. Pertinent information from
the SHG Master Study is provided in Appendix E.

2. Technical Drainage Study for Skye Canyon — Phase 2 Infrastructure, prepared by Slater
Hanifan Group (hereinafter referred to as the Phase 2 Infrastructure Study, Reference
5), has technically designed the adjacent perimeter roadways and associated drainage
infrastructure utilized by Parcel 2.16. Phase 2 Infrastructure improvements were shown
to be in conformance with the master drainage patterns per the SHG Master Study. The
Phase 2 Infrastructure Study has been referenced to show the Parcel 2.16 development
conformance to the drainage patterns for the perimeter infrastructure. The following
specific items have been referenced from the Phase 2 Infrastructure Study and included
in Appendix F:

e Hydraulic modeling of Egan Crest Drive storm drain for utilization in proposed
Parcel 2.16 storm drain design (conservative flows obtained from the ultimate
condition analysis).

s Offsite flow impacts from the adjacent perimeter roadways.
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2 METHODOLOGY

2.1

2.2

Compliance

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

Hydrologic Modeling

Modeling:
The SCS Unit Hydrograph Method (SCS Method) was utilized to determine peak flow rates.

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

Precipitation:
The site is located outside of the McCarran Airport Rainfall Area. Per CCRFCD Manual

precipitation exhibits, the precipitation values utilized in this study’s HEC-1 models are 3.00
and 1.67 inches for the 100-year and 10-year storm event, respectively. Note that the
precipitation values have been referenced from the Phase 2 Infrastructure Study. No
drainage area exceeds 8 square miles; thus, an SDN 3 design storm distribution referenced
from Table 503 of the CCRFCD Manual is used. Relevant tables and figures from the
CCRFCD Manual have been included in Appendix B.

Curve Number:

The SCS curve number loss rate methodology was utilized to approximate infiltration for
the drainage basins. The soils information within the watershed was obtained from the
NRCS Natural Resources Conservation Service of the Las Vegas Valley Area, Nevada,
Part of Clark County (Soil Survey, Reference 3). This study’s drainage basins lie within the
following soil types delineated on Exhibit D, included in Appendix A:

e Soil 155 — Cave gravelly fine sandy loam, 4 to 15 percent slopes. This soil is
composed of 100% HSG ‘D’.

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

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

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

2.3 Hydraulic Modeling & Criteria

Street Flow:
Street flows have been analyzed utilizing the Flowmaster Version 8.0 software by Haestad
Methods. In accordance with the CCRFCD Manual, the following criteria apply:

s 10-year minor storm event: maximum flow depth of 1-ft from gutter flowline, and
depth times velocity factor (DxV) not exceeding 6.

e 100-year major storm event: maximum flow depth of 2-ft from gutter flowline, and
depth times velocity factor (DxV) not exceeding 8. In addition, site entrances are
humped to be elevated 6-in above the anticipated 100-yr flow depth of the
respective perimeter street.

Curb Inlets:

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

Storm Drains:

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

3 EXISTING DRAINAGE CONDITION

3.1 Definition/Discussion of Existing Condition

The existing condition considers the Phase 2 infrastructure as existing and the project site
composed of existing desert shrub draining in a south easterly direction. The site has been
assessed by the Phase 2 Infrastructure study and SHG Master Study in the past. Due to
the site being surrounded by perimeter streets provided by the Phase 2 Infrastructure
study, there are no impacts to the Parcel 2.16 project site that will differ from what has been
previously analyzed in approved studies. As a result, no additional analyses have been
performed by this study to demonstrate an existing drainage condition for Parcel 2.16.
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4 DEVELOPED DRAINAGE CONDITION

41

4.2

4.3

Definition of Developed Condition

The developed condition considers the Parcel 2.16 area constructed, inclusive of the
proposed interior roadway infrastructure. The offsite storm drain improvements in Egan
Crest Drive are installed per the Phase 2 Infrastructure Study. The Egan Crest Storm drain
discharges into the wash northeast of Parcel 2.16. Note that portions of the Egan Crest
storm drain will be removed and/or relocated to align with proposed storm drain. More
specifically, the west Type CM2 inlet will be relocated approximately 30-ft south and the
existing 36-in RCP pipe extending to and from the inlet shall be removed and relocated.

Included in this project are the proposed drainage facilities required to collect and convey
storm runoff produced by the entire Parcel 2.16 area and conform to master planned
drainage patterns established in the Phase 2 Infrastructure Study.

The offsite drainage areas are adopted to be developed in the ultimate condition and
quantify the most conservative flows as illustrated by the Phase 2 Infrastructure Study.

Discussion of Developed Condition

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

Parcel 2.16 is analyzed as a single onsite basin ON1D. Basin ON1D is comprised of both
Basins WL5A and WL5B per the SHG Master Study and Phase 2 Infrastructure Studies.

Basin ON1D storm runoff is conveyed in a northeasterly direction via onsite curb and gutter
to a proposed drop inlet (Facility 1) where it is collected and conveyed into the Egan Crest
Drive storm drain and discharged into the existing wash.

Offsite basins WL4A and WL4B are referenced from the Ultimate condition of the SHG
Master Study. Storm runoff from these basins are conveyed east to the western boundary
of Parcel 2.16. Drainage swales will convey flow from Basin WL4A north towards the wash
and flow from Basin WL4B south to Eagle Canyon Avenue. Note that the discharge location
of the offsite basins are in conformance with both the SHG Master Study as well as the
Phase 2 Infrastructure Study.

Summary of Developed Condition Flows

A summary of the developed condition flow, as determined by HEC-1 analysis, has been
presented below in Table 1. Refer to Appendix B for the applicable HEC-1 analysis.

Table 1: Developed Condition Flow Rate Summary

- Area | Qoo Qqo
Basn @ | Gg (cfs) (cfs)
WLAA™ 8.0 23 10
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Table 1: Developed Condition Flow Rate Summary

: _ Area - Quoo Q1o

Basin ; (ac) (cfs) (cfs)
WL4B** 8.9 27 12
ON1D 14.2 42 19

** Referenced from the Master Drainage Study (DS4420N)

Basin ON1D consists of Basins WL5A and WL5B illustrated within the SHG Master Study.
A comparative analysis of the basins is provided in Table 2 below:

Table 2: Comparative Analysis — 2.16 vs. Master Plan

_ Parcel 2.16 TDS

_ PBasin _Area | Qo | Qu
. ac) | (cfs) | (cfs) s)

ON1D 14.2 42 19 - - -
WL5A™* - - - 10.9 32 15
WL5B** - - - 3.8 12 5

Total 14.2 42 19 14.7 44 20
** Referenced from the SHG Master Study (DS4420N)

As shown on the table above for the analyzed area, the developed conditions of Parcel
2.16 reduces in area and runoff as compared to the SHG Master Study. The area reduction
is due to the slight adjustment of the north basin boundary of Basin WL5A to provide
adequate setback between the wash and the northern perimeter screen wall of the
subdivision. The unaccounted area sheet flows north towards the wash. Regardless, the
unaccounted area combines with flow from Basin ON1D in the wash and conveys east to
maintain the master planned drainage patterns.

Runoff from Basins ON1D is conveyed into the Egan Crest Drive trunk storm drain
designed to receive 67-cfs from the combined flow of Parcel 2.16 and offsite Basin WL4A.
To reduce the impacts of offsite flow through Parcel 2.16, flow from Basin WL4A will be
redirected north towards the wash. This change should be considered minor since runoff
from Basin WL4A and Basin ON1D will still combine downstream in the wash.

Summary of Developed Condition Street Flows

Onsite Streets

Onsite street flows were evaluated to verify that the finished floor elevations will be
adequately flood protected. A summary of the onsite streets hydraulic calculations is
provided below in Table 3:

Table 3: 100-Year Onsite Roadway Flow Summary
Cross Slope Qio0c | Depth | Velocity DxV
Section (%) (cfs) (ft) (fps)
R-1 0.60 49 0.55 3.5 1.9
(Q=0ON1D) 4,98 0.42 7.1 3.0
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Please note that the street flows in the developed condition meet CCRFCD criteria, as set
forth in Section 2.3 of this report. Since the 100-year flow properties meet the 10-year
criteria, only the 100-year street flow hydraulics have been analyzed.

Perimeter Streets

Offsite street flow had been previously evaluated by the Phase 2 Infrastructure Study and
are referenced to verify that the finished floor elevations and site entrance humps were
elevated enough to meet CCRFCD and City of Las Vegas criteria. A summary of the
perimeter streets flow hydraulics is provided below in Table 4:

Table 4: 100-Year Perimeter Street Flow Summary

Cross | Slope Q1o Depth | Velocity va' ‘
Section |Roadway | (y) | (cfs) | () | (fps) | "
ECA2* CEag'e 4.90 44 0.50 6.5 3.2
anyon
. Eagan
EGN2 Crot 0.50 4 0.35 16 0.5

*Referenced from the Skye Canyon Phase 2 Infrastructure Update No.2 Study

The site entrance is located off of Eagle Canyon Avenue and an elevated hump is provided
to keep offsite flows from traversing through Parcel 2.16. However, due to the steep slope
of Eagle Canyon Avenue, the 6-in of additional freeboard above the flow depth is not met
on the upstream (west) side of the entrance, while the centerline and downstream (east)
side maintains more than 1.0-ft of freeboard. The proposed entrance hump should be
acceptable because:

o The flow depth in Eagle Canyon Avenue is 0.50-ft which is contained by the curb.
A minimum depth of 0.67-ft (i.e. freeboard of 0.17-ft) has been provided to keep
offsite flows away from the site.

» The flow momentum along Eagle Canyon Avenue is significant in street direction
due to the steep slope (4.90%) of the street. Thus, flows are not expected to crest
sideways over the entrance hump.

¢ As the entrance extends east, the freeboard depth increases to 1.0-ft and 1.5-ft at
the centerline and east flowline (downstream), respectively.

Summary of Drainage Facilities

Drainage Swales

Drainage swales are proposed along the western boundary of Parcel 2.16 to convey offsite
flows away from the development. A hydraulic summary of the drainage swales are
provided in Table 5 below:

Table 5: 100-Year Open Channel Flow Summary

Cross Velocity
Section (fps) ;
D-1 1.00 ,3 0.69 36 25
(Q =WL4A™) 2.00 0.58 4.6 2.7
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Table 5: 100-Year Open Channel Flow Summary

_Cross Slope Q100 Depth | Velocity | DxV
Section (%) (cfs) (ft) (fps)
D-2 0.75 o7 0.80 3.3 2.6
(Q = WL4B*) 1.00 0.74 3.7 2.7

**Referenced from the SHG Master Study

Storm Drain

The site proposes onsite drainage facilities that ties to the trunk line in Egan Crest Drive.
Table 6 below provides a summary of the proposed facilities and their design 100-year

flows.
Table 6: Flood Control Facility Summary
Fafg'ty Facility ‘Igoposfed~ PI;(:‘:i;l;s - _Comment
. . . 100 (cfS) Q100 (cfs) _ . ~
1 20-ft Type CM2 DI 42 N/A Conveyed to 30-in RCP Facility 2
2 Proposed 30" RCP 42 N/A Tie into Facility P9a
3 Relocated 7-5-ft Type CM2 DI 2 2* Outlets NE to 30-in RCP
4 Proposed 30" RCP 44 N/A Tie to Proposed Manhole
P9 Existing 7.5-ft Type CM2 DI 2 2* 18" RCP East Lateral
POA Existing 36" RCP 46 71* Outlets to wash

*Referenced from the Skye Canyon Phase 2 Infrastructure Update No.2 Study

As shown in the table above, the proposed flow to the existing facilities are less than the
desigh flow mainly due to the redirection of offsite basin WL4A. A WSPGW model is
provided to ensure that the proposed storm drain meets manual criteria. Note that the flow
and HGL is substantially less than previously estimated/designed at the existing connecting
manhole, therefore the existing 18-in drop inlet lateral for facility P9 was not reanalyzed.

5 ULTIMATE DRAINAGE CONDITION

5.1 Definition/Discussion of Ultimate Condition

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

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

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

7 CONCLUSIONS & RECOMMENDATIONS

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

2. Parcel 2.16 drains to an onsite storm drainage facility that ties into an existing drainage
facility that discharges into existing regional alignment MOHU 0118 adjacent to the site.
Therefore, CCRFCD concurrence is anticipated to be required for this study.

3. The proposed drainage patterns are in conformance with the Phase 2 Infrastructure
Study as well as the SHG Master Study. It is anticipated that the Phase 2 Infrastructure
improvements are in place and functioning prior to start of Parcel 2.16 development.

4. The site entrance of Parcel 2.16 was designed to prevent offsite flow to impact the site
from Eagle Canyon Avenue. Although the 6-in freeboard is not provided at the
upstream side of the site entrance, the flow depth in the street is contained by the curb
and the hump provided is above curb height and considered adequate to flood protect
the site.

5. The proposed street flow and storm drain facilities are designed to satisfy the local CLV
and all the CCRFCD criteria.

6. The proposed finished floors are adequately flood protected meeting criteria against
design flows and potential overflow conditions.

7. The grading plan, storm drain profile and detail sheets for this project have been
included with this study. These plans support the drainage patterns and conclusions
detailed in this study.
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Area | Slope _“._J Area | Slope i
(ami) | A | | (sqmi) | ()~

[CENTENNIAL PKWY CHANNEL WEST / GRAND TETON BRANCH | [MOCCASIN - IRON MOUNTAIN BRANCH

10'X 5'RCB 2376 | 600 | CNWTHE 047 | 258 66 RCP LOWER3 360 |
6'X 6' RCB 3980 | 600 | CNWTHE 041 | 300 | | 42 RCP LOWER3 360 F‘
6'X 5' RCAP 363 | KYLEDET* 5773 | 372 s 30° RCP Outlet LOWER3 3.00
CENTENNIAL PKWY CHANNEL WEST / KYLE CANYON BRANCH <40 3,310 cfs PMF Spillway LOWER3

12' X 4'RCB 999 60 ac-ft Moccasin Outfall Detention Basin #3 LOWER3

10'X5'RCB 999

8'X 5' RCB 999 g 11X 8'RCB CNW35-C

84° RCP ] 9'X 8 RCB CNW-7

LAS VEGAS WASH - MOCCASIN ) 9'X 8 RCB CNW-7

(Conc Chnl 30W 13D 0:1 S§ CNW130W | LOWERS : 90" RCP COFF5-1

(Conc Chnl 27'W 13D 0:1 SS 2C64-E LOWERS [MOCCASIN AND SHEEP MOUNTAIN PARKWAY

(Conc Chnl 27'W 12.5D 0:1 SS 2CNWE4C | LOWERS 14 X 9'RCB LOWER3

Conc Chnl 27'W 12.5D 0:1 S 2CNW64C | LOWERS 14 X 8'RCB LOWER3

Bridge 30W 10'D CNW51-C | LOWERS 14 X 8' RCB LOWER3

(Conc Chnl 16W 8D 01 SS CNW23C_ | LOWER3 [MOCCASIN - SHAUMBER BRANCH

[MOCCASIN - FORT APACHE 54' RCP MODB2 LOWER3

10'X 6'RCB CNW64E | LOWER3 ; Natural Wash MODE2 LOWER3

9'X 6'RCB CNW64E | LOWER3 3 27 RCP Outlet MODB2 LOWER3

8'X 6' RCB CNWE4E | LOWER3 ; 3,145 cfs PMF Spilway COFF18 LOWER3

MOCCASIN - HUALAPAI BRANCH 40 ac-t Moccasin Outfall Detention Basin #2 COFF18 LOWER3

14 X8'RCB 2CNW4S-N | LOWER3 30° RCP Outlet from MOHU0186 to MOSR0060 DMODB2 | LOWER3

10'X8'RCB CNW45-N | LOWER3 e e o B g -

72" RCP CNW4s-N | LOWER3

Natural Wash DMODB! | LOWER3

60" RCPC DMODB! | LOWER3

Natural Wash . S | DMODBY | LOWER3

30° RCP Outiet DMODB! | LOWER3

3,145 cfs PMF Spilway COFF20 LOWER3

55 ac-ft Moccasin Outfall Detention Basin #1 COFF20 LOWER3
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HANIFAN

GROUP
CONSULTING ENGINEERS & PLANNERS
FAX (702) 284-5399

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

PHONE (702) 284-5300
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DESCRIPTION

NINETY-FIVE MANAGEMENT, LLC.

SKYE CANYON - PHASE 2 INFRASTRUCTURE
CCRFCD 2013 MPU FACILITIES MAP

DATE: JUNE 2015

DRAFTER: ETM
CHECKED: SOA

PROJECT NO.
OLY1501.001
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PROJECT NO.
EXHIBIT E

DATE:
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80
FEET

Comment
Outlets to wash
Comment
18" RCP North, 36" RCP South Lateral

Tie into Facility P9a
18" RCP North, 48" RCP South Lateral

Outlets NE to 30-in RCP
18" RCP East Lateral
18" RCP laterals

DxV
3.2
0.5
1.9
3.0
2.5
2.7
2.6

2.7
Tie to Proposed Manhole

Qqo
(cfs)
10
12
19

Conweyed to 30-in RCP Facility 2

Depth /

Headwater
(ft)
0.22
0.84

1.6
3.5
71
3.6
4.6
3.3
3.7

6.5
RCP laterals (West Inlet Provided as Nuisance)

Velocity
(fps)

(cfs)
23
27
42

Q100

Design
Qg0 (cfs)
N/A
N/A
2*
N/A
2*
71*

18"
Q1 00
(cfs)

42

SCALE —

Previous

Depth
(ft)
0.50
0.35
0.55
0.42
0.69
0.58
0.80
0.74

Area
(ac)
8.0
8.9
14.2

Slope
(%)
10.0
N/A

42
42
2
44
2
46

(cfs)
44
4
42
23
27

Q100
Q190 (cfs)

Proposed

RCP
ft Type CM2 Dls

RCP

Existing 48" RCP

(2) Existing 5-ft Type CM2 Dls
RCP

Existing 5-ft Type CM2 Nuisance Dls

Developed Condition
Channel
Weir

ft Type CM2 Dls
Flow
Condition

Slope

(%)
4.90
0.50
0.60
4.98
1.00
2.00
0.75
1.00

Facility

(2) Existing 20

Basin
Existing 18" RCP

WL4A**

Existing 36"
Existing 20

Existing 48"

Existing 42"

Existing 48" RCP

WL4B**
ON1D
100-Year Emergency Overflow Summary

100-Year Open Channel Flow Summary
Eagle Canyon Drive Flood Control Facility Summary

Developed Condition Flow Rate Summary

WL4A)
D-2
WL4B)
)

ECA2*

EGN2*
R
D-1

Egan Crest Drive Flood Control Facility Summary
(2

1
(Q = DON1)
Cross Section

E-1
BASIN BOUNDARY
BASIN ID
FLOW DIRECTION
FLOWMASTER SECTION
FACILITY ID

@
Q@

)

2

Cross Section

(

Facility
20-ft Type CM2 DI
Proposed 30" RCP
Relocated 7-5-ft Type CM2 DI
Existing 36" RCP

Proposed 30" RCP
Existing 7.5-ft Type CM2 DI

LEGEND

** REFERENCED PER THE MASTER DRAINAGE STUDY (DS4420N)
* REFERENCED PER PHASE 2 INFRASTRUCTURE (DS4739E)

NOTES:

Facility ID
P3
P3A
P3B
P3C
P3D
P7B
P7C
P8
P8A
L5
ID

Facility
ID
1
2
3
4
P9
P9a
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APPENDIX B

Hydrologic Computations



Precipitation




A REFEREN (D Teoma. PHASE 2 (NERASTRUCTINEGE  STUdY

@ SLATER

;@% HANIFAN
1% GROUP

Precipitation Worksheet
Rainfall Data and Computations

Project:  Kyle Canyon Master Drainage Study

P10/P100= 0.56 HEC-1 Multiple Ratio Valuc

Equations:

CONSULTING ENGINEERS & PLANNERS R Sl
Data: Reference
Project is located in: Township: 19 8. Range: 59 E. Seclion: __12 APN Map
Figure 513*
Rainfall Depth-Duration-Frequency 10-Year, 6-Hour: 1.35 inches Figure 503*
Rainfall Depth-Duration-Frequency 100-Year, 6-Hour: 2.1 inches Figure 506*
Precipitation Adjustment Ratios:
Table 501*
10-Year: 1.24 Table 501*
100-Year: 1.43
Six Hour Depth Area Reduction Factors (DART):
Arca (gross acres): 100= 0.0156 square miles Table 502*
DARF = 1.00
Calculations:
Pp=  1.67 10-Year Precipitation (in)
Pie=  3.00 100-Year Precipitation (in)

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

Coments:

% Kyle Canyon West Basins, West of Hualapai

e ——

& Equations (aken from the Clark County Regional Flood Conlrol Distict - Hydrologic Criteria and Drainage Design Manual

Ph. 702-284-5300 - Fx. 702-284-5399

5740 S, Arvilla St., Suile 216 - Las Vegas, NV 89118




F =—cmwres)
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 Date
]
WRC REFERENCE:
. . . 50
ENGINEERING USACE, Los Angeles District, 1988 TABLE 2 J
M e




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

SIX-HOUR STORM DISTRIBUTIONS

Percent of
Total Storm Depth

Percent of
Total Storm Depth

Storm Time _+#~ Storm Time _ =
(In Minute_s) ( SDN3 \) SDN4 SDN5 (In Minutes) (\ SDN3 ) SDN4 SDN5
0.0 0.0 0.0 185 T32.2 37.6 43.0
5 2.0 2.0 2.0 190 35.2 41.5 47.7
10 5.7 5.8 5.9 195 40.9 46.2 51.4
15 7.0 75 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 2156 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 88.5 859
90 17.2 20.1 23.0 1275 92.6 90.8 88.9
95 18.1 21.1 24,1 280 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
135 229 26.9 30.9 320 99.0 98.8 98.5
140 241 27.6 31.0 325 99.3 99.1 98.9
145 24.9 28.3 31.7 330 99.3 99.2 99.0
150 25.1 28.6 32.1 335 99.4 99.3 99.2
155 25.6 29.2 327 340 99.5 99.4 99.3
160 27.0 30.2 333 - 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. Fordrainage areas greater than or equal to 8 square miles and less
than 12 square miles in size, use SDN 4. Rovislon Dale
3. Fordrainage areas greater than or equal to 12 square miles, use SDN 5.

4, A graphlcal representation of these values is presented on Figure 515.

REFERENCE:

TABLE 503




Curve Number




USDA United States
Z5m Department of

Agriculture

NRCS

Natural
Resources
Conservation
Service

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

Custom Soil Resource
Report for

Las Vegas Valley Area,
Nevada, Part of Clark
County

Skye Canyon - Parcel 2.16

October 13, 2016




Preface

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

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

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

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

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

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

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



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

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

Map Unit Legend

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

Map Unit Symbol Map Unit Name Acresin AOI Percent of ACI

155 Cave gravelly fine sandy loam, 4 864.1 60.9%
to 15 percent slopes

191 Dalian very cobbly fine sandy 202.0 14.2%
loam, 2 to 8 percent slopes

400 Tencee very gravelly fine sandy 353.5 24.9%
loam, 2 to 8 percent slopes

Totals for Area of Interest 1,419.5 100.0%

Map Unit Descriptions

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

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

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

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

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

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

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

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

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

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

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

Some surveys include miscellaneous areas. Such areas have little or no soil material
and support little or no vegetation. Rock outcrop is an example.
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Las Vegas Valley Area, Nevada, Part of Clark County

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

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

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

Description of Cave

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

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

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

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Other vegetative classification: LIMY 3-5" P.Z. (030XBO19NV_3)
Hydric soil rating: No
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191—Dalian very cobbly fine sandy loam, 2 to 8 percent slopes

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

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

Description of Dalian

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

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

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

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: A
Hydric soil rating: No

11
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400—Tencee very gravelly fine sandy loam, 2 to 8 percent slopes

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

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

Description of Tencee

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

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

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

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

12




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 Scil 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 (fable) is included.

Water Features

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

Hydrologic Soil Group and Surface Runoff

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

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

The four hydrologic soil groups are:

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

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

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or soils
of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

13
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Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell potential,
soils that have a high water table, soils that have a claypan or clay layer at or near the
surface, and soils that are shallow over nearly impervious material. These soils have
a very slow rate of water transmission.

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

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

Report—Hydrologic Soil Group and Surface Runoff

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

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

Map symbol and soil name Pct. of map unit | Surface Runoff Hydrologic Soil Group

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

Cave 100 Very high |D

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

Dalian 100 Low A

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

Tencee 100 Very high |D

14
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

RUNOFF CURVE NUMBERS
" (URBAN AREAS")

) Curve numbers for
Cover description hydrologic soil group—

Average percent
Cover type and hydrologic condition impervious area? A B C D

Fully developed urban areas (vegetation established)

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

ete.P:
Poor condition (grass cover < 50%) .............. 68 9 86 89
Fair condition (grass cover 50% to0 75%)........... 49 69 9 84
Good condition (grass cover > T5%) .....vvenenn.. 39 61 74 80
Impervious areas:
Paved parking lots. roofs, driveways, ete.
(excluding right-of-way). ......ccovvininrinnnnnnn. 98 98 98 98
Streets and roads: .
l Paved: curbs and storm sewers (excluding
T4 18 BT 98 98 98 98
Paved: open ditches (including right-of-way) ....... 83 89 92 93
Gravel (including right-of-way) ................... 6 85 89 91
Dirt (including right-of-way) .........c.ccuvennn... 2 82 87 89
Western desert urban areas:
Natural desert landscaping (pervious areas only)... 63 T 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 96
Urban districts:
Comumercial and business..........coevieeeneenna.. 85 89 92 94 95
| IO T2 81 88 91 93
Residential districts by average lot size:
See Table 602A |
Developing urban areas
Newly graded areas (pervious aress only,
NO Vegetation)d . ..vueirieineeiiienneneraceroncanns T 86 91 94

Average runoff condition, and I, = 0.28.

The average percent impervious area shown was used to develop thccomposuc CN's. Other ptions 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 combinations 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 (CIN #98) and the pervious area
CN. The pervious area CN’s arc assumed equivalent to desert shrub in poor hydrologic condition.

5 Composite CN's to use for the design of temporary measures during grading and construction should be computed using

Figure 603 based on the degree of development impervious area percentage) and the CN's for the newly graded pervious areas.

N -

o I

Revision Date

Anal

WRC REFERENCE: TABLE 602
ERGINEERING SCS TR-55, USDA, June 1986. o




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

RUNOFF CURVE NUMBERS - RESIDENTIAL DISTRICTS

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

or Usage' Impervious® A B C D
Apartments/Condos 72 81 - 88 91 93
Townhousesi’G,OOO sq ft lots or les€d 69 80 87 90 92
7,000 sq ft lots 63 | 76 84 89 91
8,000 sq ft lots 58 73 82 . l88 90
10,000 sq ft lots 38 61 4] 83 87
14,000 sq ft lots | 30 57 72 81 86
20,000 sq ft lots . 25 54 70 80 - 85
40,000 sq ft lots 20 51 68 79 84
80,000 sq ft lots 12 | 46 65 77 82

1 Lot size should represent the size of the average lot and not the gross acreage divided by the number of lots.
2 Actual percent impervious value should be compared to selected land use type.
3 In cases where average residential lots are smaller than 6,000 sq ft, commercial/business/industrial land use
should be used.

Rev/sion Dare

REFERENCE: | ’ TABLE 602A




SLATER Soil Data & Curve Number Computation
)_ (_ HANIFAN Project Name: OLY1607.002 - Skye Canyon - Parcel 2.16

GROUP Date: 10/25/2016
CONSULTING ENGINEERS & PLANNERS File Name: Curve Number Calcs v160623.xIsx
By: CWB
Data: Reference:
Exhibit D

NRCS Soil Data

Soil Type - Soil Survey Area & Version, Soil Description A B C D
LV [ 155 lLas Vegas Valley 2014 |Cave gravelly fine sandy loam, 4 to 15 percent slopes 0% 0% 0% 100%

Land Use A B C D

Residential (6,000 sf) 80 87 90 92

*Commercial land use per Note 3

Interim / Ultimate Conditions

SURVEY SUBAREA HYDROLOGIC SOIL GROUP LAND USE CN SUBAREA| CURVE
BASIN ID AREA S TRE PERCENT LAND USE A B C D A B C D ACRES | NUMBER
ON1D LV 155 100.0% Residential (6,000 sf) 0% 0% 0% | 100% | 80 87 90 92 14.20 92.00
TOTAL PERCENT| 100.0% TOTAL AREA & COMPOSITE CURVE NUMBER:|  14.20 92.0

5740 S. Arville St., Suite 216 - Las Vegas, NV 89118
Ph. 702-284-5300 - Fx. 702-284-5399
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HEC-1 Analysis — Developed Conditions




DEV

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

% ok ok ok

* % ook
O Ok k%

PAGE 1
....... 9......10
0.130 0.130
0.172 0.181
0.241  0.249
0.352  0.409
0.851 0.856
0.970 0.976
0.995 0.998

1 nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn
*  FLOOD HYDROGRAPH PACKAGE (HEC-1) *
* JUN 1998 *
* VERSION 4.1 ®
* RUN DATE  240CT16 TIME 10:48:56 =
X X 00000 XXX X
X X X X X XX
X X X X X
XOOOXXK XXXX X XXXXX X
X X X X X
X X X X X X
X X O0000KK XXX XXX
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,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL  LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM
1 HEC-1 INPUT
LINE ID...uunn Iooooe., 2.0, S AN [ N P T Teovivnns 8
*DIAGRAM
1 D SLATER HANIFAN GROUP
2 D SKYE CANYON PARCEL 2.16
3 D DEVELOPED CONDITION
4 D
5 i) RETURN PERIOD -----—- 100-YR & 10-YR
6 D DISTRIBUTION —- - 6-HOUR SDN3
7 D PROJECT NO. - OLY1607.001
8 D FILENAME --- - DEV.HL
9 D DATE ---—- - 10/24/2016
10 ID MODELED BY -----—---- CcwB
11 D
12 1D PRECIPITATION STORM EVENT RATIOS
13 his] STORM EVENT RATIO
14 ID 10-YR 0.56
15 1D 100-YR 1
16 1D
17 iT 5 0 0 300
18 10 5 0 0
19 IN 5 0 0
20 IR PREC 1.00 0.56
21 KK ON1D
22 KM  DEVELOPED ONSITE BASIN
23 BA L0222
24 PB 3.00
25 PC 0 0.020 0.057 0.070 0.087 0.108 0.124 0.130
26 pCc 0.130 0.130 0.130 0.133 0.140 0.142 0.148 0.158
27 pCc 0.190 0.197 0.199 0.200 0.201 0.204 0.214 0.229
28 pc  0.251 0.256 0.270 0.278 0.281 0.283 0.295 0.322
29 pCc  0.499 0.580 0.710 0.744 0.781 0.812 0.819 0.835
30 pc 0.860 0.868 0.876 0.888 0.910 0.926 0.937 0.950
31 pCc  0.982 0.985 0.987 0.989 0.990 0.993 0.993 0.994
32 pC  0.998 0.999 1
33 LS 0 92.0
34 ub 0.099
35 22
1
SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LINE (V) ROUTING (--->) DIVERSION OR PUMP FLOW
NO. (.) CONNECTOR (<~--) RETURN OF DIVERTED OR PUMPED FLOW
21 ON1D

**%) RUNOFF ALSO COMPUTED AT THIS LOCATION

1

¢

*

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

RUN DATE 240CT16 TIME 10:48:56

W ko ok ok

SLATER HANIFAN GROUP
SKYE CANYON PARCEL 2.16
DEVELOPED CONDITICN

RETURN PERIOD 100-YR & 10-YR

page 1
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U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

L




DEV

DISTRIBUTION =—=wnwmo— 6~HOUR SDN3
PROJECT NO. -- ~ 0LY1607.001
FILENAME - ~ DEV.HL

TE —--—- - 10/24/2016
MODELED BY --=--owmeww CwB

PRECIPITATION STORM EVENT RATIOS
STORM EVENT RAT

10-YR 0.56
100-YR 1
18 10 OUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL

IPLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

T HYDROGRAPH TIME DATA
NMIN MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES

NDDATE 2 0 ENDING DATE

NDTIME 0055 ENDING TIME

ICENT 19 CENTURY MARK

COMPUTATION INTERVAL .08 HOURS

TOTAL TIME BASE 24.92 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
ap MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
JR MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
1.00 .56
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 .56
HYDROGRAPH AT
+ ON1D .02 1 FLOW 42. 19.
TIME 3.50 3.50

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

Hydraulic Computations



Drainage Swales



Worksheet for Section D-1 (Min. Slope)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.025
Channel Slope 0.01000 fv/ft
Left Side Slope 3.00 fu/ft (H:V)
Right Side Slope 10.00 ft/ft (H:V)
Bottom Width 500 ft
Discharge 23.00 ft¥/s
Results

Normal Depth 069 ft
Flow Area 6.48 ft2
Wetted Perimeter 14.06 ft
Hydraulic Radius 0.46 ft
Top Width 13.91 ft
Critical Depth 0.65 ft
Critical Slope 0.01206 ft/ft
Velocity 3.55 ft/s
Velocity Head 0.20 ft
Specific Energy 0.88 ft
Froude Number 0.92

Flow Type Subcritical

GVF Input Data.

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

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 0.69 ft
Critical Depth 065 ft
Channel Slope 0.01000 fi/ft

Bentley Systems, Inc. Haestad Methods SolBtiati€yefkmwMaster V8i (SELECTseries 1) [08.11.01.03]

10/13/2016 12:16:03 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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Worksheet for Section D-1 (Min. Slope)

GVE Output Data

Critical Slope 0.01206 fyft

Bentley Systems, Inc. Haestad Methods SolBsatidyefkewMaster V8i (SELECTseries 1) [08.11.01.03]
10/13/2016 12:16:03 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2




Cross Section for Section D-1 (Min. Slope)

Project Description

Friction Method

Solve For
Input Data

Roughness Coefficient
Channel Slope

Normal Depth

Left Side Slope

Right Side Slope
Bottom Width

Discharge

Cross Section Image

Manning Formula

Normal Depth

0.025
0.01000
0.69
3.00
10.00
5.00
23.00

Vi

ft/ft

ft

f/ft (H:V)
fi/ft (H:V)
ft

ft¥/s

\

—————

———s000 ——]

m
I,m_
=
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Project Description

Worksheet for Section D-1 (Max. Slope)

Friction Method

Solve For

Manning Formula

Normal Depth

Input Data

Roughness Coefficient
Channel Slope

Left Side Slope

Right Side Slope
Bottom Width

Discharge
Results

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

Velocity Head
Specific Energy
Froude Number

Flow Type
GVE Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

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

0.025
0.02000
3.00
10.00
5.00
23.00

0.58
5.04
12.62
0.40
12.49
0.65
0.01206
4.56
0.32
0.90
1.27

Superecritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.58

0.65

0.02000

fi/it
fi/ft (H:V)
fi/ft (H:V)

ft¥/s

ft/ft
ft/s

10/13/2016 12:15:26 PM
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Worksheet for Section D-1 (Max. Siope)

GVE Output Data

Critical Slope 0.01206 fyft

Bentley Systems, Inc. Haestad Methods SolBtintidyefkewMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for Section D-1 (Max. Slope)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.025

Channel Slope 0.02000 ft/ft
Normal Depth 0.58 ft

Left Side Slope 3.00 ft/ft (H:V)
Right Side Slope 10.00 ft/ft (H:V)
Bottom Width 5.00 ft
Discharge 23.00 ft¥s

Cross Section Image

\ - 0.
————s5.001 —]

-

[41)
|_m
=

Vi1 l:
H: 1
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Project Description

Friction Method

Solve For
Input Data

Roughness Coefficient
Channel Slope

Left Side Slope

Right Side Slope
Bottom Width

Discharge
Restlts

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

Velocity Head
Specific Energy
Froude Number

Flow Type
GVF Input Data -

Downstream Depth
Length
Number Of Steps

GVF Output Data

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

Worksheet for Section D-2 (Min. Slope)

Manning Formula

Normal Depth

0.025
0.00750
3.00
10.00
5.00
27.00

0.80
8.09
15.51
0.52
15.34
0.71
0.01179
3.34
0.17
0.97
0.81

Subcritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.80

0.71

0.00750

f/ft
fe/ft (H:V)
fe/ft (H:V)

ft¥/s

ft/ft

ft/ft

10/13/2016 12:17:08 PM
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Worksheet for Section D-2 (Min. Slope)

GVF Output Data

Critical Slope 0.01179 fuft

Bentley Systems, Inc. Haestad Methods SolBtotidyeiiewMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for Section D-2 (Min. Slope)

Project Description

Friction Method

Solve For
Input Data

Roughness Coefficient
Channel Slope

Normal Depth

Left Side Slope

Right Side Slope
Bottom Width

Discharge

Cross Section Image

e

Manning Formula

Normal Depth

0.025
0.00750
0.80
3.00
10.00
5.00
27.00

ft/ft
ft

ft/ft (H:V)
ft/ft (H:V)
ft

fto/s

\

o ———

i

W b
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Worksheet for Section D-2 (Max. Siope)

EProject Description

Friction Method

Solve For
flnp'ut'Data

Roughness Coefficient
Channel Slope

Left Side Slope

Right Side Slope
Bottom Width

Discharge

Results

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

Velocity Head
Specific Energy
Froude Number

Flow Type
GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data.

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

Manning Formula
Normal Depth

0.025
0.01000
3.00
10.00
5.00
27.00

0.74
7.29
14.80
0.49
14.65
0.71
0.01179
3.70
0.21
0.96
0.93

Subcritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.74

0.71

0.01000

ft/ft

ft/ft (H:V)
fi/ft (H:V)
ft

ft/s

ft/ft
ft/s

ft/s
ft/s

fi/ft
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Worksheet for Section D-2 (Max. Slope)
GVF Output Data ‘

Critical Slope 0.01179 fuft
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Cross Section for Section D-2 (Max. Slope)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.025

Channel Slope 0.01000 ft/ft
Normal Depth 0.74 ft

Left Side Slope 3.00 ft/ft (H:V)
Right Side Slope 10.00 ft/ft (H:V)
Bottom Width 5.00 ft
Discharge 27.00 ft¥/s

Cross Section Image

‘\ n 0.
—t ———
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=1
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Roadway & Emergency Overflow Sections




Worksheet for Section R-1 (Min. Slope)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Siope 0.00600 ft/ft
Discharge 42.00 ft¥/s

Section Definitions

. s e

0+00 0.48
0+05 0.38
0+05 0.38
0+06 0.06
0+06 0.00
0+08 0.13
0+08 0.17
0+25 0.51
0+42 0.17
0+42 0.13
0+43 0.00
0+43 0.06
0+44 0.38
0+44 0.38
0+49 0.48

Roughness Segment Definitions

Start Stati‘o‘n:“" ‘ = - kEnding Stion. - Rdixkg’hn‘esskCoefﬁc’i‘ent

(0+00, 0.48) (0+08, 0.13) 0.013
(0+08, 0.13) (0+42, 0.13) 0.016
(0+42, 0.13) (0+49, 0.48) 0.013

Options

current Kougnness vveligniea Pavlovskii's Method

Method

Bentley Systems, Inc. Haestad Methods SolBtatldyefimwMaster V8i (SELECTseries 1) [08.11.01.03]
10/25/2016 2:27:06 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2




Worksheet for Section R-1 (Min. Slope)
o - , B
Pavlovskii's Method

Pavlovskii's Method

Open Channel Weighting Method
Closed Channel Weighting Method

E§'Reysults -

Normal Depth 0.61 ft
Elevation Range 0.00t0 0.51 ft

Flow Area 13.28 12
Wetted Perimeter 4959 ft
Hydraulic Radius 0.27 ft
Top Width 49.00 ft
Normal Depth 0.61 ft
Critical Depth 0.62 ft
Critical Slope 0.00516  fy/ft
Velocity 3.16 fi/s
Velocity Head 0.16
Specific Energy 0.77
Froude Number 1.07

Flow Type Supercritical

GVF Input Déta .

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF OutputData

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity ft/s
Normal Depth 0.61 ft
Critical Depth 0.62
Channel! Slope 0.00600 ft/ft
Critical Slope 0.00516  ft/ft

Bentley Systems, Inc. Haestad Methods SolBgatidydRitewMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for Section R-1 (Min. Slope)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00600 ft/ft
Normal Depth 0.61 ft
Discharge 42.00 ft3/s

iCross Section Image

0.70 |

060

0.50

0.40

0.30

Elevation

0.20 ]

0.10]

0.00 |

-0.10]

-020]

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

. Bentley Systems, Inc. Haestad Methods SolBtatidyeFiewMaster V8i (SELECTseries 1) [08.11.01.03]
10/25/2016 2:27:21 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Worksheet for Section R-1 (Max. Slope)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data.

Channel Slope 0.04980 fi/ft
Discharge 42.00 ft¥/s

Section Definitions

_ selon®. . Featon(®

0+00 0.48
0+05 0.38
0+05 0.38
0+06 0.06
0+06 0.00
0+08 0.13
0+08 0.17
0+25 0.51
0+42 0.17
0+42 0.13
0+43 0.00
0+43 0.06
0+44 0.38
0+44 0.38
0+49 0.48

Roughness Segment Definitions

_ Start Station . _ Ending Station . - _ Roughness Coefficient

(0+00, 0.48) (0+08, 0.13) 0.013
(0+08, 0.13) (0+42, 0.13) 0.016
(0+42,0.13) (0+49, 0.48) 0.013

Options

urrent Rougnness vveigniea Pavlovskii's Method

Method

Bentley Systems, Inc. Haestad Methods SoiBtatidyeFitewMaster V8i (SELECTseries 1) [08.11.01.03]
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Options

Worksheet for Section R-1 (Max. Slope)

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

Results

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

Velocity Head
Specific Energy
Froude Number

Flow Type
GVF Input Data
Downstream Depth

Length
Number Of Steps

GVF 'O'u"tp‘uyt‘ Data
Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth

Critical Depth

Channel Slope
Critical Slope

048 ft
0.00t0 0.51 ft
6.82 ft2
46.20 ft
0.15 ft
45.88 ft
0.48 ft
0.62 ft
0.00513 fi/ft
6.16 fi/s
0.59
1.07 ft
2.81

Supercritical

0.00
0.00

0.00 ft

0.00 ft
Infinity ft/s
Infinity ft/s

0.48

062 ft

0.04980 ft/ft
0.00513  fi/ft

10/25/2016 2:27:44 PM
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Cross Section for Section R-1 (Max. Slope)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.04980 ft/ft
Normal Depth 0.48 ft
Discharge 42.00 ft¥/s

Cross Section Image

0.70°

0.60 |

0.50 ,\ v — N = —

0.40. N / \ ...........

0.30 N

0.20 |

Elevation

0.10]

0.00]

010

020

0+00  0+10 0420 0+30  0+40
Station
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Worksheet for Section E-1 - Emergency Overflow Channel

Project Description

Friction Method

Solve For
Input Data

Roughness Coefficient
Channel Siope
Bottom Width

Discharge
Resilts

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

Velocity Head
Specific Energy
Froude Number

Flow Type

Manning Formula

Normal Depth

0.025
0.10000
29.00
42.00

0.22
6.27
29.43
0.21
29.00
0.40
0.01279
8.70
0.70
0.91
2.54

Supercritical

ft/it

ft¥/s

Downstream Depth

Length
Number Of Steps

0.00
0.00

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

0.00

0.00
Infinity
Infinity

0.22

0.40

0.10000
0.01279

ft/ft
ft/ft

10/25/2016 3:42:19 PM
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Cross Section for Section E-1 - Emergency Overflow Channel

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.025
Channel Slope 0.10000 ft/ft
Normal Depth 0.22 ft
Bottom Width 29.00 it
Discharge 42.00 ft¥s

Cross Section Image

# 022 ft

I 2000 ft I
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Worksheet for Section E-1 - Emergency Overflow Weir

Project Descripton

Solve For Headwater Elevation

Input Data

Discharge
Crest Elevation
Weir Coefficient

Crest Length
Results

Headwater Elevation
Headwater Height Above Crest
Flow Area

Velocity

Wetted Perimeter

Top Width

42.00
0.22
3.00

29.00

0.84
0.62
17.85
2.35
30.23
29.00

ft¥/s

us
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Cross Section for Section E-1 - Emergency Overflow Weir

Project Description
Solve For
IInput Data

Discharge
Headwater Elevation
Crest Elevation
Weir Coefficient

Crest Length

Headwater Elevation

42.00 ft¥/s
0.84 ft
0.22 1t
3.00 Us

29.00 ft

(Cross Section Image

] 062 ft

25.00ft
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Drop Inlet & Inlet Control Nomograph




Project Name:

Skye Canyon - Parcel 2.16

SLATER

O-le i

By: cwB |
Date: 10/19/2016 CONSULTING ENGINEERS & PLANNERS
Notes:
Facility ID: SDDI#1
Drainage Condition Developed
Source of Flow Q100 = Basin ON1
Design Flow (cfs) 42.0
Inlet Type: Type CM (Sump)
Inlet Length: 20.t
Number of Grates: 7
Input: Variable: Input:
Depth at Inlet (ft) D 0.83
Grate Width (ft) w 1.50
Length of Grate (ft) Ly 17.50
Length of Curb Opening (ft) L. 20.00
Height of Curb Opening (ft) H 0.50
Weir Coef. - Curb Opening W, 2.3
Weir Coef. - Grate W, 3.0
Orifice Coef. O¢ 0.67
Grate Coef. G, 0.60
Clogging Factor - Grate (%) CF,4 50
Clogging Factor - Curb (%) CF. 50
Output (Grate): Equation: Output (Grate):
Effective Weir Length (ft) 2*WH+L 4 20.50
Adjusted Effective Weir Length (ft) 2*(1-CF4/100)*W+(1-CF4/100)*L, 10.25
Grate Open Area (sf) WL, 26.25
Adjusted Grate Open Area (sf) Grate Open Area * G;*(1-CF4/100) 7.88
Controlling Flow Type (weir/orifice) If D<1.792*(Ad]. Grate Open Area/Ad|. Eff. Length) weir
use weir, else orifice
Intercepted Flow (cfs) weir: Wg*(Ad]. Eff. Weir Length)*D"° 233
orifice: O.*(Adj. Grate Open Area)*(64.4*D)°'5
Output (Curb): Equation: Output (Curb):
Effective Weir Length (ft) L+1.8*W 22.70
Adjusted Effective Weir Length (ft) L+1.8(1-CF/100)*W 21.41
Curb Open Area (sf) L*H 10.00
Adjusted Curb Open Area (sf) Curb Open Area * (1-CF./100) 5.00
Controlling Flow Type (weir/orifice) If D<H, weir, else orifice orifice
Intercepted Flow (cfs) weir: W.*(Ad]. Eff. Weir Length)*D"” 24.43

orifice: Og*(Adj. Curb Open Area)*(64.4%(D-H/2))>

Output (Total):

Equation:

Output (Total):

Capacity Intercepted Flow (cfs)

Intercepted (Grate) + Intercepted (Curb)

47.69

Design Flowrate = 42cfs
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TLl SKYE CANYON - PARCEL 2,16 - OLY1607-000
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DEVELOPED CONDITIONS OF EAGAN CREST (NORTH) - TRUNK STORM DRAIN

STARTING WSE TAKEN FROM TOP OF PIPE
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FILE: DEV.WSW

CODE NO TYPE PIER/PIP WIDTH

[e)] 18 4 1
D 30 4 1
D 36 4 1

HEADING LINE NO 1 IS -
HEADING LINE NO 2 IS ~

HEADING LINE NO 3 IS -

DEV

WS PGW - EDIT LISTING - Version 14.06

pDate:10-19-2016 Time:10:17:19

WATER SURFACE PROFILE —~ CHANNEL DEFINITION LISTING PAGE 1
CARD SECT CHN NO OF AVE PIER HEIGHT 1 BASE zZL ZROINV Y(L) Y(2) Y3 Y Y(5) Y6 Y(7) Y(8 Y(9 v(@10)

DIAMETER WIDTH DROP

WS PGW
WATER SURFACE PROFILE - TITLE CARD LISTING

SKYE CANYON - PARCEL 2.16 - OLY1607-000
DEVELOPED CONDITIONS OF EAGAN CREST (NORTH)
STARTING WSE TAKEN FROM TOP OF PIPE

WSPGW
WATER SURFACE PROFILE - ELEMENT CARD LISTING

ELEMENT NO 1 IS A SYSTEM OUTLET

U/S DATA  STATION

ELEMENT NO 2 IS A REACH

U/S DATA  STATION

ELEMENT NO 3 IS A JUNCTION
U/S DATA STATION

INVERT SECT
1000. 000 2905, 680 36

INVERT SECT N
1139. 000 2906. 600 36 . .013

INVERT SECT LAT-1 LAT-2 N
1139.000 2906.600 30 18 ¢ .013

- TRUNK STORM DRAIN

PAGE NO 1
PAGE NO 2
W S ELEV
2751.970
RADIUS ANGLE ANG PT MAN H
.00 .000 000 1
Q4 INVERT-3 INVERT-4 PHI 3 PHI 4
.000 ~2908.100 .000 90,000  .000
RADIUS ANGLE

.000 .000

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

ELEMENT NO 4 IS A REACH

U/S DATA STATION

ELEMENT NO 5 IS A REACH

U/S DATA  STATION

INVERT SECT N
1167. 000 2907. 710 30 .013

INVERT SECT N
1182, 000 2908. 290 30 .013

ELEMENT NO 6 IS A JUNCTION

U/S DATA  STATION

INVERT SECT LAT- 1 LAT-2 N
1182.000 2908.290 30 18 0 .013

RADIUS ANGLE ANG PT MQN H

.000 .000 55.000
RADIUS ANGLE ANG PT MAN H
.OOO .000 .000 1
Q4 INVERT—3 INVERT-4 PHI 3 PHI 4
.000 2908.290 .000 90.000 .000
RADIUS ANGLE
.000 .000

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

ELEMENT NO 7 IS A REACH

U/S DATA  STATION

INVERT SECT
1233.000 2910.330 30 .013

ELEMENT NO 8 IS A SYSTEM HEADWORKS

U/S DATA  STATION

INVERT SECT
1233.000 2910.330 30

Page 1

RADIUS ANGLE
.000 .000

W S ELEV
.000

ANG PT MAN H
000 1




DEV

¢ FILE: DEV.WSW W S P GW - CIVILDESIGN Version 14.06 PAGE 1
Program Package Serial Number: 1704
WATER SURFACE PROFILE LISTING pate:10-19-2016 Time:10:17:22
SKYE CANYON - PARCEL 2.16 - OLY1607-000
DEVELOPED CONDITIONS OF EAGAN CREST (NORTH) - TRUNK STORM DRAIN
STARTING WSE TAKEN FROM TOP OF PIPE
X | Invert | bpepth | water | Q | vel vel | Energy | su?er |critical|[Flow Top|Height/|Base wt]| |No wth
Station E Elev } FT) I Elev E (crFs) | (FPS) Head | Grd.E .{ | pepth | width |pia.-FT{or 1.D. | ZL IPrs/Pip
t/Elem |[Ch Slope | i { I SF Ave| HE iSE Dpth{Froude N}Norm Dp { N I X- Fa11g ZR IType ch
| | | | | I I 1 | | |
1000.000 2905.680 1.861 2907.541] 46.00‘ 9.98 1.55 2909.09 .00 2.21 | 2.91 3.000 .000' 00 0
17.901| . 0066 | | | | .0100 .18 | 1.86] 1.40 | 2.12 013 .00’ 00 PpIpE
1017.901 2905.799 1.805I 2907.604I 46.00 10.35! 1.66 2909.27 | .00 | 2.21 | 2.94 3.000 .000I 00 1 0
21.172 . 0066 | | | L0111 .24 | 1.81I 1.48 | 2.12 | 013 | .00I 00 PIPE
1039.073 2905.939 1.734 2907.673l 46.00I 10.86 1.83 2909.50 | .00 | 2.21 2.96 | 3.000 | .000I .00 | 1 .0
19.621 .0066 | | | .0126| .25 | 1.73l 1.60 | 2,12 .013 | .00 .00 PIPE
1058.694 2906.069 1.668 2907.737 46.00 11.39I 2.01 2909.75 | .00 | 2.21 | 2.98 3.000 .000! 00 1 0
18.120I .0066 | | | | .0143 .26 | 1.67l 1.72 | 2.12 | .013 | .OO‘ .00 IPIPE
1076.814 2906.188 1.605] 2807.793 46.00 11.94l 2. 22 2910 01 | .00 | 2.21 | 2.99 | 3.000 | .000l .00 | 1 .0
16.926 . 0066 | | | .0162I .27 | 1.61| 1.86 | 2.12 | .013 | .00] .00 lPIPE
1093.740 2906.301 1.545 2907.846I 46.00| 12.53] 2.44 2910.28 | .00 | 2.21 3.00 | 3.000 .000 .00 1 .0
15.927 . 0066 | | | | .0183 .29 | l.SSI 2.00 | 2.12 | .013 | .00I .00 PIPE
1109.667 2906.406 1.488I 2907.894I 46.00| 13.14 2.68 2910 57 | .00 | 2.21 | 3.00 3.000 | .000 .00 1 .0
15.062 . 0066 | | | .0208I .31 | 1.49[ 2.14 | 2.12 | .013 | .00I .00 IPIPE
1124.729 2906.506 1.434 2907.940[ 46.00I 13.78 2.95 2910.89 | .00 | 2,21 3.00 3.000 .000I .00 | 1 .0
14.271 . 0066 ] | | .0237| .34 | 1.43I 2.30 2.12 | .013 | .00 .00 IPIPE
1139.000 2906.600 1.383 2907.983] 46.00[ 14.45I 3.24 2911 23 .00 2,21 2.99 | 3.000 | .000l .00 1 .0
JUNCT STR .0000 0269 .00 1.38 2.47 .013 .00 .00 PIPE
¢ FILE: DEV.WSW W S P GW ~ CIVILDESIGN Version 14.06 PAGE 2
program Package Serial Number: 1704
WATER SURFACE PROFILE LISTING Date:10-19-2016 Time:10:17:22

SKYE CANYON - PARCEL 2.16 - OLY1607-000
DEVELOPED CONDITIONS OF EAGAN CREST (NORTH) - TRUNK STORM DRAIN
STARTING WSE TAKEN FROM TOP OF PIPE

Depth g width |[Dia. FT[or I.D.| zL iPrs/P1p

X | Tnvert | Depth | water | Q | vel vel | Energy | Su?er |critical |Flow Top{He1ght/ Base wt] [No wth
Station | Elev I (FD) ; Elev I (CFS) i (FPS) Head | Grd.El. ] Depth | width lo1a FT or I.p.} zZL |Prs/Pip
L/Elem |Ch Slope | } I I SF Avel HF ISE Dptthroude NiNorm Dp ] "N X—Fa11l*L§§¢ |Type ch

| | | | | | | | | | | ]
1139.000 2906 600 1.445I 2908.045 44.00 14.97I 3.48 2911.52 | .00 2.21 | 2.47 2.500 | .000] .00 1 .0
11.105 .0396 | | | .0278[ .31 | 1.44| 2.42 | 1.31 013 .OOI 00 PIPE
1150.105 2907 040 1.473 2908.513I 44.00I 14.62‘ 3.32 2911.83 .00 | 2.21 2.46 2.500 .000I 00 1 0
16.895 .0396 | | | .0254[ .43 | 1.47I 2.33 | 1.31 | 013 | .00I 00 PIPE
1167.000 2907 710 1.534 2909.244I 44.00I 13.94] 3.02 2912.26 | .00 | 2.21 2.43 | 2.500 [ .000 .00 1 .0
2.730i .0387 | | | | .0236 .06 | 1.S3| 2.16 | 1.32 | .013 [ .00I .00 PIPE
1169.730 2907.815 1.545I 2909.361l 44.00 13.81l 2.96 2912.32 .00 2.21 2.43 | 2.500 .000 .00 1 .0
12.270 .0387 | | | .0220‘ .27 | 1.55 2.13 1.32 | .013 | .00l .00 lPIPE
1182.000 2908.250 1.610 2909.900I 44.00 13.17I 2.69 2912.59 .00 2.21 2.39 | 2.500 .000l .00 | 1 .0
JUNCT STR . 0000 | | | .0231‘ .00 | 1.61 | 1.96 | .013 | .00 .00 [PIPE
1182.000 2908.290 1.455I 2909.745[ 42.00I 14.17l 3.12 2912.86 .00 | 2.17 2.47 2.500 .000 00 1 0
12.380| .0400 | | | | .0242 .30 | 1.45l 2.28 | 1.27 | .013 | .00I .00 lPIPE
1194.380 2908.785 1.505I 2910.291! 42.00I 13.59l 2.87 2913.16 .00 | 2.17 2.45 | 2.500 [ .000| .00 | 1 .0
10.830 . 0400 | | | .0216] .23 | 1.51[ 2.13 | 1.27 | .013 | .00I .00 lPIPE
1205.210 2909.219 1.567 2910.786[ 42.00I 12.96l 2.61 2913.39 .00 | 2.17 2.42 | 2.500 .000 .00 1 .0
8.223I . 0400 | | | .0192l .16 | 1-57l 1.97 | 1.27 | .013 | .00 .00 [PIPE
1213.432 2909.547[ 1.633I 2911.180l 42.00I 12.36l 2.37‘ 2913.55 ol .00 - 2.17 | 2.38 2.500 .000 00 | 0
6.300 . 0400 .0170 A1 1.63 1.82 1.27 .013 .00 .00 PIPE
¢ FILE: DEV.WSW WS P GW - CIVILDESIGN version 14.06 PAGE 3
pProgram Package Serial Number: 1704
WATER SURFACE PROFILE LISTING Date:10-19-2016 Time:10:17:22
SKYE CANYON - PARCEL 2.16 - OLY1607-000
DEVELOPED CONDITIONS OF EAGAN CREST (NORTH) - TRUNK STORM DRAIN
STARTING WSE TAKEN FROM TOP OF PIPE
| Invert | Depth water | Q | vel vel Energ{ | Su?er |critical|Flow Top|Height/[Base wt]| [No wth
station | Elev I (FD) | Elev } (CFS) { (FpPs) Head Grd.E

Page 1




o o

DEV

L/Elem |Ch Slope | { } I SF Ave} HF }SE Dpth|Froude NINorm Dp } "N X—Fa11%¢*§5* iType Ch
| | | | | |
1219.732 2909.799 1.704 2911.503 42.00I 11.78l 2.16 2913.66 | .00 | 2.17 | 2.33 2.500 000] .00 | .0
4.876 . 0400 | | | .0152 07 | 1.70I 1.68 1.27 .013 .00l .00 PIPE
1224.608 2909.994 1.779| 2911.773I 42.00I 11.24! 1.96 2913.73 | .00 2.17 | 2.26 2.500 000 .00 1 .0
3.638 . 0400 | | .0136I 05 | 1.78 1.54 1.27 .013 .OOI .00 PIPE
1228.246 2910.140 1.861I 2912.001 42.00 10.71I 1.78 2913.78 | .00 | 2.17 | 2.18 2.500 000 .00 1 .0
2.587' .0400 | | .0122| 03 | 1.86I 1.41 1.27 .013 .00| .00 PIPE
1230.833 2910.243 1.951 2912.195 42.00 10.21I 1.62 2913.81 | 00 | 2.17 | 2.07 2.500 000| .00 1 .0
1.595 . 0400 | | .0110 02 | 1.95I 1.28 1.27 .013 .00 .00 PIPE
1232.427 2910.307 2.052[ 2912.359] 42.00I 9.74l 1.47 2913.83 | .00 | 2.17 | 1.92 2.500 000‘ .00 1 .0
.573 .0400 | | | .0100l .01 | 2.05l 1.14 | 1.27 .013 .00I .00 PIPE
1233.000 2910.330 2.170 2912.500 42.00l 9.28] 1.34[ 2913.84 | .00 | 2.17 | 1.69 2.500 000] .00 | 1 .0
SKYE CANYON - PARCEL 2.16 - OLY1607-000
DEVELOPED CONDITIONS OF EAGAN CREST (NORTH) - TRUNK STORM DRAIN
STARTING WSE TAKEN FROM TOP OF PIPE
1000.00 .I W H E R
1004.76
1009.51
1014.27
1019.02 I W c H E R
1023.78
1028.53
1033.29
1038.04
1042.80 I W C H E R
1047.55
1052.31
1057.06
1061.82 I W C H E R
1066.57
1071.33
1076.08
1080.84 W C H E R
1085.59
1090.35
1095.10 I c H E R
1099.86

Page 2




DEV
1104.61

1109.37

1114.12 . I W C H E . R

1118.88

1123.63

1128.39 . I W C H E . R

1133.14

1137.90

1142.65 . I W C H E . IX

1147.41 . I W C H E . R

1152.16 . I W C H E . R

1156.92

1161.67

1166.43

1171.18 . I W C H E . R

1175.94 . I W C H E . R

1180.69

1185.45 . I W C H E . X

1190.20 . I W C H E . R

1194.96 . I W C H E . R

1199.71

1204.47

1209.22 . I W C H E . R

1213.98 . I W C H E . R

1218.73

1223.49 . I W C H E . R

1228.24 . I W C H E . R

1233.00 . I w C H E . R

2905.680 2906.496 2907.311 2908.127 2908.943 2909.758 2910.574 2911.390 2912.205 2913.021 2913.838

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

N
1.

G
C
W
X
Y

b BRI S S S 1 O

I
S
H
E
B
S

2, ST.
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APPENDIX D

Finished Floor Analyses



91°Z |991ed UoAUBD 9AYS - D44 Z00-L09LATO\DH4-201 1 9102\044\SIBOVPNIS [BOIUyoS | \obeuleia\g) T [99Jed UoAueD oS Z00-L09L AT

MO MO 92562 611562 Ly 1662 G50 L£°0562 690562 - €¢
MO MO 8'9v62 88'V¥6¢ 01'S¥62 G50 00'7v62 8E" V62 - ze
MO O 8'9¥6¢ 6€'SY62 L9'S¥62 G50 LS vY6C 68 7¥6¢ - X3
MO MO £/v62 88'GV62 01°9¥62 650 00°6¥62 8€'GY6T -y 0¢
MO MO 8'/¥62 8€°9¥62 09°9%6¢ G50 05°6+62 88°G162 -y 6¢
MO MO Z'8¥6¢ 9.°9v62 86°9762 G50 88°G¥6¢ 9z2'9v62 1-d 8z
MO MO £/G62 £6°GG62 619562 G50 G0'G562 £'6G62 - L2
MO MO 8'8G6¢ 119562 699562 G50 65°6562 16°6562 -y 9z
MO MO £'/G62 11"9562 699562 G50 65°656¢ 16°6562 - Y4
MO MO 0'9562 197562 £8'166¢ G50 £L°€562 LLS62 -y ¥z
MO O £'¥G62 182562 60°€562 G50 66°1562 1€72562 - €z
MO MO 12562 1270662 €6°0662 GS0 £8'6Y6¢ 120662 -y 4
MO MO 10562 LL'8Y6T £6°8162 650 €8'/¥6C LZ'8Y6C -y 12
MO MO 6°/¥62 L5°9¥62 £L°9v62 G50 £9°Gv62 109762 -y 0z
MO MO 6°2€6¢ z51e62 VL LE6C G50 ¥9°0€62 Z0'1£62 -d 6l
MO MO L'GE62 9Z'v£62 8Y' €62 G50 8€°€£62 9/°€£6¢ - 8l
MO O 0'8€62 ¥9°9¢6¢ 98°9€62 G50 91°G£6¢ ¥1°9£62 -y Ll
MO O £'0v62 £6'8£6¢ G1'6E62 G50 G0'8€62 £7'8£6¢ 1-d 9l
Ne) MO 6262 £5°L¥62 GL' Y62 G50 G9°0v62 €0°L¥62 - Sl
MO MO L'Ly62 ¥E 9v6e 95°9v62 G50 9¥'S¥62 ¥8'6v62 -y vl
MO MO T'L¥62 ¥8'6v62 90°9¥6¢ G50 96'7162 ¥€'G162 - €l
MO MO 8962 GE'GY62 1S'S¥6¢ 650 L6z G8'7162 - [
MO MO z9v6e 67162 LO'SY62 650 L6°€Y62 62 762 - bl
MO MO £'0¥62 ¥6°8£62 91'6£62 G50 90°8£62 ¥1'8€62 1-d ol
MO MO 1'8€6¢ 99'9€6Z 88°9€6Z G50 8/°GE6T 91°9¢62 -y 6
MO MO 1°9£62 Y. vE62 96'£62 650 98°¢€62 Y2 ve62 -y 8
MO MO ZYE62 18°2€6C £0°€€62 G50 €6°LE6¢ L€°2E62 - L
MO O £'2€62 68°0£62 LL'1LE6T G50 10°0£62 6€°0£6¢ - 9
MO MO 09262 LE'V262 65262 G50 61°€262 18°€T62 - S
MO o) £'9262 zLve6e ¥6'726¢ G50 ¥8'€26¢ 22T ¥26e -y v
MO MO 9'9262 90°526¢ 82'6262 G660 81262 95262 -y €
MO MO 0,262 L6262 £9°G262 G50 £G'v26e 167262 - Z
O MO v'1262 69°G262 16°5262 G50 18'v262 616262 -y L

W) () W) ®) W) W) pazilin JaquinN
198yg jse uo }osayo ¥oayo ubisaq- 4- R Sy 00kq L4 JO/L uonoss jlon|
saoualsley 98| .9+ J/L aulmol4 9 +9/L aulmol4 olnelpAH
S3LON SHO0071d4 A3HSINIL NOILVINHOANI LNdNI
NOILOIdSIbAr SY93A SV1 40 ALID - HOO14d HSINIL ,
91°¢C 13048Vd - NOANVO JAMS




91°Z [991ed UoAUBD 9AYS - D44 200-L09L ATO\D44-201) 1 91.02\044\s0[eQ\ipniS [edluyds | \ebeuleiq\9) 'z [90Jed uoAue)d oA%S Z00-L09LAT

(o) MO yevee 66°0¥6¢ L lvee G50 L1°0v6e 6¥'0v6¢C b-d 99
X0 MO 0'ovee 19°8€6¢C 6.'8€6¢ §6°0 69°,€6¢C L0'8€6¢ b-d g9
MO 0 YAVAS T4 6C'9¢6¢C 1G'9e6¢C Gg'0 Ly'Ge6e 6.°GE6C b-d ¥9
MO X0 ¢'5e6¢ £8°¢€6¢C S0'¥e62C G50 G6'ce6eC £L'ee6C b-d €9
MO MO G'eceee cl'leee ye'leee GG'0 Y2 0€6¢ c9'0€6¢C b-d 29
MO O ¢'0e6e 8/'8¢6¢ 00°6¢6¢ GG'0 06°.c62C 8¢'8¢6¢C b-d 19
p (o) MO ¥'826¢ 96°9¢6¢ 8l°Lc6e §G°0 80'9¢6¢ oy'9¢6e b-d 09
e} X0 ¢'8¢6¢C VA TATA 69°9¢6¢ G50 65°G¢6¢C L6°G¢6¢C b-d 69
MO MO 6°,¢c6C ¥£'9¢6¢ 99°9¢6¢ GS'0 9¥'Ge6e ¥8'G26¢ b-d 89
MO X0 g'/c6¢e 66'5¢6¢C lgocee GS°0 31414 6¥'Ge6C b-d PAS]
MO MO ¢'Leee 09'5¢6¢C ¢8'6¢6e G50 (AN 4 T4 0l°s¢6e b-d 9s
O MO 6°9¢6¢ VAACTAT4 6¥'Ge6eC Ga'o 6E've6e LL'veeT b-d °1°]
X0 X0 g'9cee G6'vcee Ll'szeT §9°0 L0262 Sy'veee b-d 12°]
MO p (o) 0'9cee c9'veee y8'vc6c GS'0 y.L'€c6e cl'yeee l-d €9
MO A0 ¥'gcee G6°€C6C Ll'y26e G50 VAR ATA Gy'ecee L-d cs
MO A0 9'lcee €¢'0¢6e Gv'0¢c6e GG'0 Ge'6l6e €L'616¢C b-d LG
0 MO c'eeee ¥8'lcee 90°ce6e G50 96°0¢6¢C ye'leee L-d 0S
YO 0 0926 1L9'vc6e 6.'vc6e GS'0 69°€c6C L0've6e b= 6y
p[@) O G'8c6e 0l°Lc6e [ASWAAT4 Gao ¢c'ocee 09'9¢6¢ b-d 514
X0 p (o) £'0€6¢ G8'8¢6¢c L0'6¢26¢ GG'0 167,26 Ge'8e6e L-d Ly
MO A0 c'ee6e 11°0€6¢C 66°0€6¢C GG'0 68'6¢6¢C YRAT4 b-d or
0 MO L've6e 0.'ce6e 26'2e6¢C G50 c8'le6e 0ceeee b Sy
X0 MO 0'9e6¢C c9've6e ¥8'v€6¢ G0 v.L'€e6e clye6e b-d 144
X0 X0 0'8e6¢ GG'9g6e 11°9¢6¢ Gs'o L9°GE6C G0'9¢6¢C b-d 1914
X0 M0 6°6€6¢ Ly'8E6¢C 69'8€6¢ Gs'0 6G°L€6¢C L6°,€6C - [44
(¢} X0 9'lv6e cecovee v ov6c GS0 e£'6€6¢ ¢L'6E6C b-d 84
MO MO 9'evee Glevee LE7CV6C GS0 Le'ly6e G9'L¥6¢C L-d 014
MO MO G'G¥6C L0'¥¥6C 6C'vv6e GG'0 6l°ev6e LG°EV6C b-d 6€
MO MO €'8v6¢ 16°9v6¢ €l'Ly6e Gg'0 €0°9v6¢ 341414 b-d 8¢
X0 0 £°056¢ 16'8¥6¢C €l'6v6c §S°0 €0'8¥6¢ Ly 8y6e b-d LE
A0 MO 0'cg6e 19'096¢ £8°096¢ G50 €L'6v6¢C L1 0S6¢ b-d o€
O M0 €'€96¢ cl'lsee ¥6°1962 §a'0 ¥8°096¢ cels6e L-d ge
MO X0 £'y56¢ cL’LS6¢ ¥6°166¢ G50 ¥8°0G6¢C cela6e e
W) ™) ™) ™) ™) o) J2qWnN
199yg ise uo X983y Moayo ubiseq- 4+ vss.n_.n_ mc_e.n_.n_ ool SV JO/L uonoes 107
ssoualeey 99| .9+ O/L aulmol4 9+ 9L aulMo4 olinelpAH
S310ON SY0071d d3HSINIL NOILVINYO4LNI LNdNI
NOILOIASIRNr SYOIA SV1 40 ALID - ¥00 14 HSINIA
91°¢ 1908Vd - NOANVO JAMS




(>

91T [9%1ed UoAue) oS - 044 Z00-L09L ATO\D44-201 L 9102\ 44\So[eD\MpniS [edluyos [\abeuleiq\gl 7 [9d1ed uoAue)d oS Z00-L09L AT

‘qno Jo doy jusoefpe Jsaybly 8y 8AOqGR SaYOUI-9 JSBS| Je JO SOUBJSID [BOILISA B J8S 8( J|RYS JOOl paysiul 8y -
1884)S 8Y} Ul TS 8Y}] 8A0GR SaYOUl gL JO Wwnwixew e o} dn

BUIjMO} JeNB By} Ul MO JO yjdap 8y} 80IM] JSBS] J& JO BUIIMOYY JBJND 8} BAOGE 0UB]SID [BOILIGA B J8S 8( JfyS 100l Paysiul 8y -
TeLIg} D 100]4 paysiuld seBap seT jo Ao

‘44 8y} spoejoid 1By} jlem painodb pijos Jusdselpe Ue aABY S10] 9S8y G

SBUOUI-g + }0] J0 apIs YBIYy @ "D = UONBAS|S JOO}) Paysiul 8|gemo]e wnwiuiw sebsp seT 40 AlID
T4 + (9Fa x 2 ) =10] J0 3pis YBIy @ UOHEAS|S SUIMO} SAOGE UOIEAS|T JOO|4 PAYSIUL S|qEMO|Y WNWIUIA '€
(g 7 404) G°0-DL (qinD 110N 104 ) 8€°0-DL T
jo140 opig uybiH Je qing yo do 1y

‘BIaYM

W) W ) ey eIy [N paziin JsquinN
J98Ug JsB7 uo plel=ltig] 3osyn ubissq- 4. 4 %_e.m..._ m:_s.n_.n_ ook S JO/L uonoeg 101
saoualajey 99| L9+ D/L [uMOol4 W9+ O/L BUIMO|4 ol|nelpAH

S=1LON

SH007d d3HSINIL

NOILVINYO=NI LNdNI




"mol} jo yydap ayy somy snid 14 YbIH 8y} St 44 UIN ‘¥

j98.)s Jejawuad jusoelpe ul yidap jewiou ay} si yydep mojd ¢

uonenal@ 4 ybiH ey uteqo o} 91 YBiH 8y} woy pajoenqgns si Y-05°0 :C
J9al)s Jajawilad juaoelpe auy jo apis ybiy sy} je uoneasld ayj st D1 YbiH 1|

ON A0 ¥ ev6e 19°0¥6¢C 0S50 ¢ovd L9°6E6C L1°0¥6¢C UoAue) s|be3 99
ON A0 0°0¥6¢ 19'8E6¢C 050 ¢Oovd 19°LE6C L 1°8€6¢C uoAuep s|beg g9
ON M0 L'[E6¢C 9g°9¢e6¢ 050 [40)F! 9€'Ge6¢ 98'GE6¢ uoAue sjbeg ¥9
ON A0 ¢ GE6¢ ¢l ve6e 0S°0 [40) F | ¢l 'ee6e 29'eE6¢ uoAuep s|beg €9
ON A0 G'ce6e 88°1€6¢C 0S°0 [48) F | 88°0€6¢ 8€°1€6¢ uoAue ajbe3 29
ON A0 ¢ 0e6¢ £9°6¢6¢ 0S°0 [40) £ £€9'8¢6¢ €1°6¢6¢ uoAueg ejbeg 19
ON A0 ¥'8¢6¢ 6ELC6¢ 0S50 ¢ovd 6€°9¢6¢ 68°9¢6¢ uoAuep s|be3 09
ON A0 ¢'8¢6¢ 06°¢c6¢ 0s0 [40) £ 06°Lc6C 0¥'¢c6e uoAuep s|oeg 69
ON M0 ¢'8¢6¢ L1662 Geo ¢NO3 l¥'8l6¢ 16'816¢C }s81Q uebz 65
ON A0 6°/¢6¢ Gv'8L6¢C Ge0 ¢NOd G§L°L16¢ G¢'8l6c }sau1 ueby 89
ON 0 G'/c6e 0¢'8l6¢ GE0 ¢NOd 0§'/16¢ 00'8l6¢ 1sa1Q ueb3 LS
ON Y0 (X414 ¢l'Ll6¢ GE0 ¢NOd ¢y 9lec ¢6'916¢ }saiD ueb3 99
ON A0 6°9¢6¢ 69°916¢ GE0 ¢NO3 68°Gl6¢ 6£9l6¢ }sauQ ueb3 gs
ON A0 G'9¢6¢ 0¥’ 916¢ €0 ¢NO3 0/°Gl6¢C 0¢9l6¢ }saiQ ueby 4%
ON M0 0'9¢6¢ Gl'9l6¢ Ge0 ¢NO3 Gy'Glec G6'Gl6¢C }sa10 ueb3 €S
ON A0 ¥'G26¢ §9'Gl6¢ Ge0 ¢NO3 G6'v16¢ G¥'Gl6c }s8.0 uebg [4°]
ON M0 9'1¢6¢ 06'¥l6C Ge0 ¢NO4 0cvlee 0L ¥l6¢ }salQ ueb3 1S
SBA AMO3FHO £,S96¢ Ly'096¢C 0S°0 ¢ovd Ly'656¢ L6°656¢ uoAue) sjbes G¢
S9A AO3JHO 0'956¢ ¢0'856¢ 050 [40)F ¢0'/56¢ ¢G'/56¢ uoAue) s|be3 144
S8A AD3IHD €¥S6¢ LG°GG6¢ 050 [40) £ LG'¥G6C £L0°GG6¢ uoAuep sjoeg (4
SeA AMO3HO }¢G6¢C ¢l '€46¢ 0S°0 [40) £ ¢l cs6¢e 9'¢S6¢ uoAueg ajbeg [44
SeA MO3HO }1'0G6¢C £9°0596¢ 050 [40) £ L9'6¥6¢ £1°0S96¢ uoAue ajbe3 34
S8A ADIHD 6°L¥6C ¢ 8¥6¢ 050 [40)F! [AWA4T4 ¢L'/y6¢C uoAue) s|be3 0¢
mospios | dooup | dgubiseq | ,adum | N | uoses | taubM | orusmH | jeens | RN

o9y o4} I9jauwiliad




"ydep ABiaus oyjoads ayj snid 74 YBIH au3 sI 44 UIN €

"JO| p1eMO} Moy} Buijoallp 19313S 104 UOIJE|ND|ED J)SEINMO|4 WOy uaxe) si yidap ABisus oyioads iz
uoneAs|e 74 YBiH 8y uieqo o} 91 YbiH 8y} Woly pejoelians st Y-ge 0 ‘2

loalls hmme_._mQ u:wom_vm 9yl Jo apIs _._m_c 39y}l je uoljeAs|a ayi st O cm_I ‘L

p[e) 06°/¢6¢ €5'9¢6¢ L0°)L I-d 9¥'Gc6C ¥8'G¢6¢C 89
MO 0S§'/c6e 81°9¢6¢ L0°L 1o L1'926e 6¥°'526¢ 1S
A0 0c'ecee €0°¢e6e L0°) I-d 96°026¢ e 126¢ 0g
Y0 00'9¢6¢C 9/'y26¢ L0} I-d 69'€C6C L0'¥26¢ &4
A0 09'ey6C yECree L0} o LT 1¥6C §9'l¥6¢ oy
A0 05°S¥6¢ 9Cv¥6C L0} 1o 6l°€¥6C LS'EY6C 6¢
399Y4D 44 ubisag | 44 UlN M\MMM“M uoljo9s .14 UBIH 91 ybIy ._omn_w_zz

Wooyo Abasug oyioads




"sayout g} snid yydag mo|d sy} snid 14/01L YBIH 8u3 si 44 Uy ¢
"(1oyBiy s1 Jensyoiym) yidap Jiam Jo yidep [ewlou Jayye si yidep mold 17
"gIno 9y} JSAO Buliem S| MO} JI JUSWSSES BU) 0} Jusdelpe 1 1saybiy By} 10 aulMmo} Juswases abeulelp sy} Jo apis UBIY ay3 je sI 14/D1 UBIH ;1

ON MO 09'1c6cC 660261 ¥8°0 UIBp) L-3 G9'8L61 [4%]
ON A0 09'1c6e 66°026¢C ¥8°0 {IBM) 13 G9'8L6¢ 3]
SOA MO3HO 0e'€562C £C°196¢ 69°0 i-a ¥0'656¢2 ge
SOA ADJHD 0e'¥S62 692962 690 i-a 05'096¢C ye
SOA ADIHO 08°8G6¢ 01'v96¢ 690 1-a 16'196¢ 9¢
SSA AD3IH 0€°LS6¢C 1Z1¥96¢ 080 [4e 16°196¢C §¢

[ toquinN’

nou pijos | ol

WouD  |ddubiseq| AHUN | deamold | uomdes | T4 UBH

329yn molanQ Aouablawg / sjuswase] @ uc_w._,n_




*MmojHano Aouabiaws jo yidap ayi snid 714 ybiH ay3 st 44 UIN

"198.)s Jayawiad juaoelpe ul mojuano Aousbisws jo yjdep jewlou ayj si yidep mol4 ¢
‘uonens|d 14 YbiH ay uieqo 0} 91 YbIH ay} woly pajoenans sl Y-g¢'0 12

"Joal)s Jajewilad Juaoelpe ay} o apis Ybiy ayj je uoneasla ayy st Q1 YbiH |

SOA MOIHO 8'9¥6C 99'8¥6¢ G50 Y L1'8¥6C 67 8¥6¢ ENELENESS ¢
SO MOIHOD Z'8¥6T 292562 GS'0 -y 102562 G1'2G6C 9Ay 03sed Mg 8Z
ON MO 2962 Gl'Zv62 G50 1-d 09'L¥62 86°L162 oAy oholly afys Ll
SOA MOIHO 09262 £9'826¢ G50 1-Y 80°826¢ 9¥'826¢ oAy oholly aMS g
SOA MO3HD ¥'/26¢ 8/°'8262 GG'0 -y £2'826C 19'826¢C aAy oased af4g L
noig pljos | }29yYo 44 ubiseg | 44 UIN | Wwdagmold | uoposs 214 UBIH ,O1 UBIH EETHS jo7

}99yD 32314}g Juadelpy




APPENDIX E

Reference Material
Master Drainage Study for the Skye Canyon Master Plan - Update #3, by SHG
(DS4420N)



Approval Letter




CITY OF LAS VEGAS
INTER-OFFICE MEMORANDUM

DATE:

August 15, 2016

TO:

Land Development Services
Department of Public Works

A o /
FROM:
Oh Sang Kwon, P.E.

/
Flood Control Section

Department of Public Wdrk

SUBJECT:

| Drainage Study for:

COPIES TO: L

Skye Canyon Master Drainage Study — Update #3

Slater Hanifan Groyp,”

Cross Streets:

Fort Apache Road & Moccasin Road

KAG DevelopmenfSouth, LLC

File Number:

F:\Depot\DSMemos\DS4420N.doc

Bart Anderson, P.E., DevCo

Parcel Number:

125-06-001-001

CCRFCD

Zoning Action:

CCPW

FEMA Flood Zone YES NO X NDOT; NV Energy
Proposed Storm Drain | YES X NO PB America, Inc.
HISTORY DATE DATE COMMENTS REVIEW FEES PAID
RECEIVED | REVIEWED FEES Transaction #
1% Submittal 6/22/2010 7/13/2010 Not Approved $1,000.00 | 147216: $1000
2" Submittal 9/17/2010 10/4/2010 Not Approved $400.00 153788: $400
3" Submittal | 10/15/2011 | 11/14/2011 Not Approved $400.00 153788: $400
4™ Submittal 2/13/2012 3/1/2012 Conditional Approval $400.00 274196: $400
CCRFCD 5/23/2012 5/24/2012 Concurrence Recv'd N/C N/C
5™ Submittal 9/10/2012 9/19/2012 Conditional Approval N/C N/C
NDOT Comments
6" Submittal | 12/4/2014 | 12/30/2014 Conditional Approval $400.00 | 378889: $400
7" Submittal | 2/17/2015 3/3/2015 Conditional Approval $400.00 | 385987: $400
8" Submittal 3/16/2015 4/6/2015 See Comments Below $400.00 | 388961: $400
CCRFCD 4/2/2015 4/6/2015 Concurrence Recv'd N/C N/C
9" Submittal 6/23/2015 7/21/2015 See Comments Below $400.00 403025: $400
Revised 8/12/2015 8/12/2015 See Comments Below N/A N/A
Memo
10" Submittal | 10/19/2015 | 11/23/2015 Conditional Approval $400.00 N/A
11" Submittal | 4/19/2016 | 5/16/2016 & See Comments Below $400.00 440941: $400
8/15/2016
TOTAL FEES (LDDRS): | $4,600.00

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

development. The proposed size and location of MPU facilities are being changed with the

concept of allowing development without impacting the National Monument.

Skye Canyon Master Drainage Study Update #3 proposes substancial changes to amend the

previously approved Master Plan Amendment (MPA). A hew MPA must be submitted to City of

Las Vegas and CCRFCD for approval and shall be adopted by the City of Las Vegas City Council

prior to the final approval of the subject Master Study Update #3.

The City of Las Vegas will not allow further residential development outside of the limits of Phase

2 at this time until the New Master Plan is approved.

10" Submittal - Phase 2 interim impacts.

Revised Memo — National Monument Drainage Impacts




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

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

must be resubmitted or supplemented including the following:

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

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

is conditionally approved subject to Nevada Department of Transportation
concurrence.

X| X X| X

is conditionally approved subject to BLM concurrence/approval.

. The overall concept presented in the Master Plan Update #3 for Skye Canyon appears to satisfy the
intent of providing regional connectivity of proposed Master Planned facilities without impacting the
National Monument. Specific Technical Drainage Studies shall be required to address the specific
impacts of each proposed Master Planned facility and the interaction with proposed facilities needed
for each phase of development.

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

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

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

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




10.

1.

12.

13.

14.

15.

16.

17.

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

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

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

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

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

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

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

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

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

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

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

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

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




18. CCPW concurrence has previously been provided. A new concurrence for Update #3 shall be

provided from CCPW after Conditional Approval by the City of Las Vegas.

19. NDOT concurrence has previously been provided. A new concurrence for Update #3 shall be

provided from NDOT after Conditional Approval by the City of Las Vegas.

The following comments are repeated until they are complete:

10.
11.

12.

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

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

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

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

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

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

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

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

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

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

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

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

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

master drainage study and attached preliminary grading plan which affect drainage must be
addressed in a Drainage Study Amendment and accepted by the City of Las Vegas Flood Control
Section. Additionally, conditional acceptance of a drainage study is valid for a period of one (1)

4




NOTE:

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

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

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

Osk/pbj

AREA G-6,7,&F-12
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*  FLOOD HYDROGRAPH PACKAGE (HEC-1) * ¥ U,S. ARMY CORPS OF ENGINEERS =
= JUN 1998 N % HYDROLOGIC ENGINEERING CENTER  *
* VERSION 4.1 * * 609 SECOND STREET *
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LINE ID....... p PP ST N IR PP T NPT ST S T R U
*DTAGRAK
1 ip SLATER HANIFAN GROUP
2 ID OLYHMPIA COMPANIES
3 In SKYE CANYON
4 I MASTER DRATINAGE STUDY 2016
g 10 ULTIMATE DRAINAGE CONDPITION — REVISED TO TULE SPRINGS NORTH ENV. DB
I0
7 10 RETURN PERIOD - ~ 100-YEAR
8 In DISTRIBUTION - 6-HOUR_SON3
9 iD ~ 0LY1603.000
10 ID ~ Ultimate3-TULEDB.H1
11 In ~ April 2016
12 I ~ SMI/ISR
13 in
14 I SIX HOUR DEPTH-AREA REDUCTION FACTORS
13 10 DRAINAGE AREA (MIA2) DARF
16 i 0.0-0.49 1.00
17 i 0.5-0.99 0.98
18 Io 1.0-1,99 0.97
19 I 2.0-3.99 0.93
20 10 4.0-5.99 0.91
21 1o 6.0-7.99 0.90
22 10
23 T 5 0 0 2000
24 10 5 1] [+
25 N 5 Q9 0
26 zR PREC 1.00 0.98 0.97 0.93 0.91 0.90
27 KK WS
28 KM KYLE CANYON INTERCHANGE ~ WEST HALF
29 BA  .0133
30 PB 2,77
31 pPC 0,020 0.057 0.070 0.087 0,108 0.124 0,130 0.130 0.130
32 PC  0.130 0.130 0.130 0.133 9.140 0.142 0.148 0.158 0.172 0.181
33 PC  0.180 0.197 0.199 .200  0.20 0.20 0.214 .229  0.241  0.249
34 pc  0.251 0.256 0.270 0.278 0.281 0.283 0.295 322 0.352 .40
35 PC 0,499 .390  0.710 0.744 0.781 .812 0.819 0.835 0.851 0.856
36 PC  0.860 0.868 0.876 0.888 0.910 0.926 0.937 0.950 0.970 0.976
37 PC 0.982 0.985 0.987 90.989 0.990 0.993 0.993 .994  0.995 0.99
38 pc  0.998 . 1.000
39 LS ] 98.0
40 up  0.082
*
41 KK  DHDO1B
42 KM FACILITY E-9
43 KM FLOW SPLIT AT VTN CULVERT 1
44 KM FLOW SPLITS TO BETWEEN NB AND SB ROADS OF US-93
45 KM REFERENCED FROM GCW MASTER DRAINAGE STUDY
46 DT DCHD1B
47 124 [ 133 187 250
48 EQ 4] 120 135 150
1 HEC-1 INPUT PAGE 2
LINE b > DR PN S PO T DIPTSR - P STPIAPIEN : PR R 1
49 KK DHDO2B
50 KM FACILITY E-10
51 KM FLOW SPLIT AT VIN CULVERT 2
52 KM  FLOW SPLITS TO BETWEEN NB AND SB ROADS OF US-95
53 KM REFERENCED FROM GCW MASTER DRAINAGE STUDY
54 DT DCHDZB
55 13 Q 100 138
36 20. [ 99 133
57 KK WML15A
58 KM WEST BASIN, WEST OF SKYE PARK DRIVE
59 BA  .0193
60 PB 2.93
61 LS 0 95.0
62 up  0.084
*
63 KK  WSPD1
64 KM  WEST BASIN, SKYE PARK DRIVE
65 BA 0011
66 P8 2.93
67 Ls 0 98.0
68 up  0.055
69 KK wel
70 KM FAR NW OF IRON MT/GRAND CANYON INTERSECTION
7 KM  COMBINE WML15A, WSFDL
72 HC 2
*
73 KK WIRN4
74 KM WEST BASIN, IRN MT ROAD
75 BA  .0042
76 PB 2.93
77 LS [} 98.0
78 up  0.079
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431 ED 0.079
432 KK ON4D
433 BA  .0041
434 LS 0 95
435 ED 0.096
436 KK cP3
437 KM COMBINE ON1D AND ON4D
438 HC 2
*
439 KK cp4
440 KM  COMBINE CP2 AND CP3
441 KM END GRAND CANYON APARTMENTS HEC-1 DATA
442 HC 2
&
443 KK CENGCA
444 KM COMBINE DRCDIC, C9, CP4
445 KM  CDIC IS DIVERSION OF FLOW ON TEE PEE FROM CENTENNIAL POINT
ggg KM cP4 QND C9 ARE ENDING OF THE APARTMENT COMPLEX AND DEVELOPMENT
HC
&
HEC-1 INPUT PAGE 13
LINE IDeeenns s sl vensSevons snBvemenvslvviveeBees soeBesenas 10
448 KK WHL9
449 KM  WEST_BASIN, WEST OF EGAN CREST DRIVE
450 BA  .0257
451 PB 3.00
452 Ls [ 9%4.9
453 Up  0.083
454 KK WPRKS
455 KM  WEST BASIN, WEST OF EGAN CREST DRIVE
456 BA  .0031
457 PB 3.00
458 Ls 84.0
459 up 0.064
460 KK WC10A
461 KM FAR W OF EAGLE CANYON/EGAN CREST INTERSECTION
462 KM  COMBINE WMLO, WPRKS
463 HC 2
464 KK WEGL1
465 XM  WEST BASIN, EAGLE CANYON AVE
a7 /s 3000
PB s
A G REFERENCE OFFSITE BASIN |
=
470 WL4
471 BA  .0140
472 PB 3.00
473 92.0
474 up  0.093
475 KK WCl0B
476 KM W OF EAGLE CANYON/EGAN CREST INTERSECTION
477 HC 3
+
478 KK WML1O
479 KM  WEST BASIN, WEST OF EGAN CREST DRIVE
480 BA  .0181
481 PB 3.00
482 Ls 0 95.0
483 ED 0.092
HEC-1 INPUT PAGE 14
LINE G (1 JRVPUPNG: PP PP PSINISAPIG S FCRNISPEN  POURAIRY SR PUNID . [OPRRPORPs: PP
484 KK WEGN3
485 KM  WEST BASIN, EGAN CREST DRIVE
486 BA  .0051
487 PB 3.00
488 LS 0 98.0
489 U 0.136
490 KK WML11l
491 KM  WEST BASIN, WEST OF EGAN CREST DRIVE
492 BA  .0448
493 PB 3.00
494 Ls 0 92.7
495 ED 0.121
496 KK wcll
497 KM W OF EAGLE CANYON/EGAN CREST INTERSECTION
498 KM  COMBINE WML10, WEGH3, WML1L
499 3
500 KK wWciz
501 KM W OF EAGLE CANYON/EGAN CREST INTERSECTION
502 KM COMBINE WC10B, WC1l
503 HC 2
x
504 KK WL6B
505 KM  WEST BASIN, WEST OF SKY VILLAGE ROAD
506 BA  .0165
507 PB 3.00
508 Ls 0 92.0
509 YD 0.106
510 KK wWL7
511 KM WEST BASIN, WEST OF SKY VILLAGE ROAD
512 BA  .0180
513 PB 3.00
514 Ls 0 92.0
515 uw 0.095
516 KK wML13
517 KM WEST BASIN, WEST OF SKY VILLAGE ROAD
518 BA  .0256
519 PB 3.00
520 LS [ 95.0
521 w  0.117
HEC-1 INPUT PAGE 15
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892 BA  .0399
893 Ls 0 86.2
894 ED 0.121
895 KK WPF1B
896 KM WEST BASIN, WEST OF SHEEP MT ROAD
897 BA  .0295
898 PB 3.00
899 Ls 0 94.0
900 W 0.077
HEC-1 INPUT PAGE 25
LINE I oswodoonuonnliueosoneDoensnmeBonvonesSene o vabuasn s BlonenssoBrsoe swoDossons 10
901 KK oBl
302 KM COMBINE CPL, WOFF4, WOFFS, WOFF6 AND WPFI1B
903 HC 5
904 KK RDBL
%0 K OUTLET = 24" ORIFICE @ INVERT ELEVATION = 3013.8-FT
0
907 RS 1 ELEV 3025.5
908 SA 4.68 5.56 5.74 5.92 6.10 7.01 7.46 8.36 9.32 10.68
909 SE 3025.5 3027 3028 3029 3030 3035 3037 3040 3043 3046
910 sQ 0 3.7 31.5 48.3 60.6 70.8 74.5 1436.0 3920.5 7136.3
911 SE 3013.8 30i7 3020 3025 3030 3035 3037 ~ 3040 3043 3046
912 KK WsHP3
a13 KM WEST BASIN, SHEEP MT ROAD
914 BA  .0163
915 PB 3.00
916 Ls 0 94.0
917 l‘JD 0.110
918 KK WPF2
919 KM WEST BASIN, WEST OF SHEEP MT
920 BA  .00438
921 PB 3.00
922 Ls 0 940
923 ED 0.074
924 KK WC19
925 KM FAR N OF GRAND TETON/SHEEP MT INTERSECTION
926 KM  COMBINE WPF1B, WSHP3, WPF2
927 HC 3
i
928 KK WPFS
929 KM WEST BASIN, WEST OF SHAUMBER RD
930 BA 06
931 PB 3.00
932 Ls 0 8.0
933 I‘JD 0.052
934 KK WML2
935 KM WEST BASIN, WEST OF SHAUMBER ROAD
936 BA  .0428
937 PB 3.00
938 Ls 0 93.5
939 liJD 0.142
HEC-1 INPUT PAGE 26
LINE W osdasaveiZe o Iaosavesdasvevs S ssavswebiom avnnlussonanBioosnaBi e 10
940 KK WSHAS
941 KM WEST BASIN, SHAUMBER ROAD
942 BA  .0037
943 PB 3.00
944 98.0
945 up 0.086
946 KK WC20
947 KM 5 OF EAGLE CANYON/SHAUMBER INTERSECTION
948 KM COMBINE WPF5, WHL2, WSHAS
949 3
950 KK WARR4
951 KM WEST BASIN, WEST OF SHAUMBER ROAD
952 BA  .0020
953 PB 3.00
954 Ls 0 88.0
955 U 0.100
956 KK WPF4
957 BA  .0090
958 PR 3.00
959 Ls 0 94.0
960 YD 0.087
961 KK WSHA4
962 BA  ,0022
963 PB 3.00
964 98.0
965 uD  0.051
S K5 "G SHAUNBER SPLTT INTERSECTION REFERENCE OFFSITE BASIN
968 HC 5
————— —
969 KK WL4A
970 KM WEST BASIN, WEST OF EGAN CREB DRIVE
971 BA  .0125
972 PB 3.00
973 Ls 0 92.0
974 up 0.106
———MEC-] TneuT RAGE.27
LINE ADsivmnision Lumwis wiealion e vio wBoimnie wio s Hoiwons oinFowsniasnbre vwensloneonnsBunes wveDonvnnalld
o7e b w‘gg‘srAsAsm. WEST OF EGAN CREB DRIVE REFERENCE ONSITE BASIN
977 BA ,0170
978 PE3.00
979 Ls 0 9.0
980 (.JD 0.099
981 XK WLSB
982 BA  .0059
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983 P8 3.00
584 g% a0 REFERENCE ONSITE BASIN
985 U 0.085
986 KK WC22A
987 HC 3
988 KK WPRK4
989 KM WEST BASIN, WEST OF EGAN CREB DRIVE
990 BA  .0016
991 B 3.00
992 Ls 0 840
993 U 0.067
994 KK WARRS
995 KM WEST BASIN, WEST OF EGAN CREB DRIVE
996 BA .0100
997 P 3.00
998 Ls 90.0
999 U 0.100
1000 KK wWe22
1001 KM  FAR S OF SKYE CANYON PARK/EGAN CREB INTERSECTION
1002 HC 4
3
1003 KK wiLB
1004 KM WEST BASIN, WEST OF EGAN CREB DRIVE
1005 BA  .0161
1006 P 3.00
1007 Ls 0 95.0
1008 ub  0.093
:
1009 KK WPFG
1010 KM WEST BASIN, WEST OF EGAN CREB DRIVE
1011 BA  .0016
1012 PB 3,00
1013 Ls 0 94.0
1014 U 0.050
HEC~-1 INPUT PAGE 28
LINE £ JUUUUIRS. PP TOPPTOS: F Y SO SN ST Zrre B SRR SRS 1
1015 KK WEGNL
1016 KM WEST BASIN, EGAN CREB DRIVE
1017 BA  .0007
1018 PB '3.00
1019 Ls 0 98.0
1020 U 0.050
1021 KK WEGN2
1022 KM WEST BASIN, EGAN CREB DRIVE
1023 BA .0007
1024 PB3.00
1025 Ls 0 98.0
1026 U 0.050
1027 KK We23
1028 KH  FAR 5 OF SKYE CANYON PARK/EGAN CREB INTERSECTION
1029 KM COMBINE WC22, WML8, WPF6, WEGNL, WEGN2
1030 HC 5
3
1031 KK WARRG
1032 KM WEST BASIN, WEST OF SKYE VILLAGE ROAD
1033 BA 8
1034 P38 3.00
1035 Ls 88.0
1036 w  0.100
:
1037 KK WPE7 -
1038 KM WEST BASIN, WEST OF SKYE VILLAGE ROAD
1039 BA  .0071
1040 P 3.00
1041 Ls 0 940
1042 W 0.097
1043 KK WLGA
1044 KM  WEST BASIN, WEST OF SKYE VILLAGE ROAD
1045 BA 6
1045 PB3.00
1047 Ls 92.0
1048 U 0.092
1049 KK we2d
1050 KM FAR E OF SKYE CANYON PARK/EGAN CREB INTERSECTION
1051 KM COMBINE WC23, WPF7, WARR6, WLG6A
1052 HC 4
HEC-1 INPUT PAGE 29
LINE £ (- TONROT PN i foie B ansn BeninoneSen sn s BunavesTs n e Bians s aBinan 10
1053 KK WSCP2
1054 KM WEST BASIN, SKYE CANYON PARK DRIVE
1055 BA 0047
1056 PB 3,00
1057 Ls 0 98.0
1058 U 0.063
1059 KK WPRK3
1060 KM WEST BASIN, WEST OF EGAN CREB DRIVE
1061 BA 0028
1062 PB 3,00
1063 84.0
1064 U 0.070
1065 KK W25
1066 KM N OF SKYE CANYON PARK/EGAN CREB INTERSECTION
1067 HC 2
1068 KK WPRKG
1069 KM WEST BASIN, WEST OF SKYE VILLAGE ROAD
1070 BA  .0207
1071 PE3.00
1072 Ls 0 B4.0
1073 v 0.121
1074 KK wsce3
1075 KM WEST BASIN, SKYE CANYON PARK DRIVE
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670

676

683

689

694

701

707

712

718

722

728

733

739

743

748

754

758

765

771

778

784

788

792

799

805

809

817

824

830

833

840

846

852

855

861

867

872

877

880

885

890

895

901

904

912

918

N29-C
v

\4
RNW29C

: NA71-W

(700 AT
v

4
RCAW71

OFF4-2

COFERD somawamininss
v

v
RCOFF4

OFF5-1

COFF5l...iennnnnns
\4
v

RCOFFS

OFF5-2
v
v

ROFF52

. Nwl-C

. )

2CNWIC. 1 venrannns
v

v
R2CNWL
. WW7-C

CW-Teeseoaronnns
v
\4

15708
\4

v
RCNWZC
. ww21-c

CHW21C. e e enanranns
v

\4
RCNW21

: KW35-C
: . WPRK10

ultimate3-TULEDB.OUT

REFERENCE BASINS TO
WASH AT EAGAN CREST

. . WOFF11
: ; . WOFF2
. [ 5 S,

. . . WOFFS
. DBL.euueerenneneerneennanes
: v

v
. RDB1
. : WSHP3
. . X WPE2
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924

928

934

940

946

950

956

961

966

969

975

981

986

988

994

1000

1003

1009

1015

1021

1027

1031

1037

1043

1049

1053

1059

1065

1068

1074

1080

1084

1090

1096

1100

1106

1112

1118

1122

1127

1132

1134

1139

1144

1146

1151

yltimate3-TULEDB.OUT

e R T

WPF5

WSHAS

WARR4
. WPF4
" . WSHA4

B F R R TR I

REFERENCE BASINS TO
WASH AT EAGAN CREST

we23

we24

WPFG
A WEGNL
: . WEGHZ

WPRK3

WPRKE

: WSHP2

WPF3

WSHA3A

[ TR

WSCH2

. WSHA3B

WEIDsmvva o o s s awiaie

: WSCPL
U5 PO,
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75 3.75 3.75

REFERENCED
OFFSITE BASIN

TIME 3.75 3. 3.75 3.75
ROUTED TO
+ RDBL .88 1  FLOW 71. 71. 71. 69. 69. 68.
TIME 5.58 5.58 5.58 5.50 5.50 5.50
** PEAK STAGES IN FEET **
1 STAGE 3035.31 3035.02 3034.86 3034.24 3033.93 3033.78
TIME .58 5.58 5.58 5.50 5.50 5.50
HYDROGRAPH AT
+ WSHP3 .02 1  FLOW 31. 30. 30. 29. 28. 28.
TIME 3.50 3.50 3.50 3.50 3.50 3.50
HYDROGRAPH AT
+ WPF2 .00 1 FLOW 10. 10. 10. 10. 9. 9.
TIME 3.50 3.50 3.50 3.50 3.50 3.50
3 COMBINED AT
+ wc19 .90 1 FLow 95. 94. 93. 91. 90. 89.
TIME 3.50 3.50 3.50 3.50 3.50 3.50
HYDROGRAPH AT
+ WPFS .00 1 FLow 1. 1. 1. 1. 1. 1,
TIHE 3.50 3.50 3.50 3.50 3.50 3.50
HYDROGRAPH AT
+ WML2 .04 1 FLow 78. 76. 75. 72, 70. 69.
TIME 3.58 3.58 3.58 3.58 3.58 3.58
HYDROGRAPH AT
+ WSHAS .00 1  FLOW 8. 8. 8. B. 8. 7.
TIHE 3.50 3.50 3.50 3.50 3.50 3.50
3 COMBINED AT
# WC20 .05 1 FLow 86. 84. 83. 79. 77. 76.
TIME 3.58 3.58 3.58 3.58 3.58 3.58
HYDROGRAPH AT
+ WARR4 .00 1 FLOW 3. 3. 3. 3. 3. 3.
TIME 3.50 3.50 3.50 3.50 3.50 3.50
HYDROGRAPH AT
+ WPF4 .01 1 FLOW 19. 18. 18. 17. 17. 17.
TIME 3.50 3.50 3.50 3.50 3.50 3.50
HYDROGRAPH AT
+ WSHA4 .00 1  FLOW 6. 5. 5. 5. 5. 5.
TIME 3.50 3.50 3.50 3.50 3.50 3.50
5 COMBINED AT
+ w2l .96 1 FLOW 204. 201. 199. 191, 188, 186,
ZIuc 350 3 3 3 50 3,50
HYDROGRAPH AT
+ WL4A .01 1  FLow 23. 22. 22. 21, 20. 20.
TIME 3.50 3,50 3.50 3.50 3.50 3.50
HYDROGRAPH AT
+ WLSA .02 1 FLOW 32. 31. 31. 29. 28, 28.
TIME 3.50 3.50 3.50 3.50 3.50 3.50
HYDROGRAPH AT
+ WLSB .01 1  FLoW 12. 11. 1i. 11. 10, 10.
TIME 3.50 3.50 3.50 3.50 3.50 3.50
3 COMBINED AT
+ WC22A .04 1 FLOW 67. 65. 64. 61. 59. 58,
TIME 3.50 3.50 3.50 3.50 3.50 3.50
HYDROGRAPH AT
+ WPRK4 .00 1  FLow 3. 2. 2, 2. 2. 2,
TIHE 3.50 3.50 3.50 3.50 3.50 3.50
HYDROGRAFH AT
+ WARRS .01 1 FLOW 18. 17. 17. 16. 15. 15.
JIHE 3.50 3.50 3,50 3.50 3.50 3.50
4 COMBINED AT
+ we22 1.01 1 FLow 291. 285. 282. 270. 264, 262.
TIME 3.50 3, 3.50 3.50 3.50 3.5
HYDROGRAPH AT
+ WHL8 .02 1 FLow 34. 33. 32. 31, 30. 30.
TIME 3.50 3.50 3.50 3.50 3.50 3.50
HYDROGRAPH AT
+ WPF6 .00 1 FLow 4. 4. 4. 3. 3. 3.
TIME 3.50 3.50 3.50 3.50 3.50 3.50
HYDROGRAPH AT
+ WEGNL .00 1  FLoW 2. 2. 2. 2. 2. 2.
TIME 3.50 3.50 3.50 3.50 3.50 3.50
HYDROGRAPH AT
+ WEGN2 .00 1 FLoW 2. 2. 2. 2. 2. 2,
TIME 3.50 3.50 3.50 3.50 3.50 3.50
5 COMBINED AT
+ we23 1.03 1  FLOW 332. 325. 322. 308. 301. 298.
TIME 3.50 3.50 3.50 3.50 3.50 3.50
HYDROGRAPH AT
+ WARRG .00 1  FLow 6. 6. 6. 6. 5. S.
TIME 3.50 3.50 3.50 3.50 3.50 3.50
HYDROGRAPH AT
+ WPF7 .01 1 FLow 14. 14. 14. 13. 13. 13.
TIME 3.50 3.50 3.50 3.50 3.50 3.50
HYDROGRAPH AT
+ WL6A .01 1  FLow 19. 18. 18. 17. 16. 16.
TIME 3.50 3.50 3.50 3.50 3.50 3.50
4 COMBINED AT
+ wc24 1.05 1 FLOW 371. 363. 359. 344. 336, 332.
TIME 3.50 3.50 3.50 3.50 3.50 3.50
HYDROGRAPH AT
+ WSCP2 .00 1  FLOW 11. 11, 11. 11. 10. 10.
TIME 3.50 3.50 3.50 3.50 3.50 3.50
HYDROGRAPH AT
+ WPRK3 .00 1 FLow 4. 4. 4. 4, 4. 4.
TIME 3.50 3.50 3.50 3.50 3.50 3.50
2 COMBINED AT
+ we2s .01 1 FLow 16. 15. 15. 15. 14. 14.
TIHE 3.50 3.50 3.50 3.50 3.50 3.50
HYDROGRAPH AT
+ WPRK6 .02 1 FLow 28. 27, 27. 25. 24. 24.
TIME 3.58 3.58 3.58 3.58 3.58 3.58
HYDROGRAPH AT
+ WscP3 .01 1 FLow 13. 13. 12. 12. 12. 12.
TIME 3.50 3.50 3.50 3.50 3.50

3.50
Page 193

|

REFERENCED
ONSITE BASINS

REFERENCED
FLOW IN ARROYO
WASH




Exhibits




e.dwg 8/8/2016 5:56 PM_Jonathon Rocha

iqures\oly1603—000 supp exhibi

ric\clv sup|

: \oly1603-000 skye mds—2016\drainage\conceptual stud:

e ult drainage on:

oA i P

3
3

[ |

ROJECT

SITEF

=

WGRC2

@
2
2
g
=
H
g
g
H

Basin‘Concentration Foint ID

Ultimate Condition Flow Rate Summary [ uitimate condition Flow Rats Summary Ultimate Condition Flow Rats Summary
Skye Canyon Wast Concentration Points Skye Canyon Offsite Basins
l:illl:lmuntl Point ID mmm
WE!

AN

et
| oot | 02 [ 7 |
ot g
>
| ocvoninams | 0o | e | o |

i
PR -
[ [ =]

=
[t |
. o
.
[ten |
.

wics
Q=VC? + WOT + WRCIA - ViGD
WEToR
ozvma e wes
WeToE
o=vm st
Wot
oo
Woz
o=wona vent
Wers
Q=12+ LB VAT W13 +
stz

Wi
0= vors s vt e wava
[
WCS
Q=g weDt
weis
0= W11+ WeR + e + veTLL
WETT
Q=101 « WIS + Ve « Vet +
ety
WCTB
QTHOIT 4 W24 WoRTHS
WCis
Q= RIS < VIR
20
Q=+ VA2 e VS
Wzt

0= WCHE + W20 + WAt + VR4 ¢
v

i

=] B &l 13 o[+~ 9] o]
EE%E%&!EE%IHEHHEEHE!EHEQE!E%EHHH N HII i

2]

WC2A
QWA P WA VASE

We2Z2
Q=VIE21+ WA e+
VaRS
wez
0= 522 + WIALE + VS + VEGH +
vsio
W2t

wezs
=W WD
WeE
Qs wezs VRS WeCR
Wozr
2
Weas
ovtee vam wsE
Wz
Qsveris v
We
0-vc +WeoE WSS
Weat

|

£

e ——
SHIE
(TTTIL) G T ET

p
L VESTRO

°
& £ E]

(LT
H 3| 5 EEEEE 22l 2|
%%%%%%%%%%%%%%%I%H E a | i i

[

4
alz
!

WEGLS
WEGNT

Vi

[ wesli 1]
 weaz ]
[ weas |
[ _weeni |
[ weenz ]
[_weons |
[_wescia |
[ worcia |
[ wore |
[ wern |
[ wAN
[ wrwe |
I S
- S
[ v
[ w7
[_wosor |
[ wscei |
[ wscez |
[ _wscps |
T S
[ wshar ]
[ wshaz 1
[ wsmaaa 1
[ wemse |
[ wsmas |
[ wsAas ]
[ wshpi |
[ wshe2 |
[ wshps |
[ wskvia |
[ wskvie |
[ wskva |
[ wskva 1
[ wskva ]
[ _wspor |
[ wsPoz |
[ wosss |

WSHEZ

WSKVIA
WSKVi8
Ultimate Condition Flow Rate Summary
Skye Canyon East Concentration Points.

a

y

H
|1
03
0z

2
QECt - BLOG +ERE

C [l |
EC3
Gidmare Condiion Fiow Rais Summary N

Skye Canyon East Basins =
Q=ESKY1 +FF

o
o [ov [ 7 | =
-
R e = e
P N R
=
T~ R
e, oo

e il | ] ¥ |
. —
=
ECH
et [ e
e [ [ o]
EC11
P T R B
P K A
—

Ecﬂ n-“
Q= Eiz 4RI EHR + FRG et
ECH4 0.
-
ISP T N
EC16
-
ECIT

_-
s

[ gommi
[ _Eomrz 7
ESKVT

3
& & s

3

Ultimate Condition Flow Rate Summary
REFERENCED ONSITE BASINS Skys Canyon FastDiversions
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NOTE:

5~FT TOPOGRAPHIC CONTOURS SHOWN ON EXHIBIT
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FLOW RATES REPORTED AT POINTS CNW128, CTULEDB, TULEDB ARE OBTAINED FROM SON4 HEC-1
MODEL. ALL OTHER FLOW RATES OBTAINED FROM SDN3 MODEL.. IRON MOUNTAIN EAS'

RACEL STREET
HORSE DRIVE
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REFER TO EXHIBIT O — ULTIMATE CONDITION US-95 HYDRAULICS FOR DETAILED DRAINAGE
PATTERNS IN OFFSITE US-85 RIGHT OF WAY.
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Ultimate Condition Flow Rate Summary
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APPENDIX F

Reference Material
Technical Drainage Study for Skye Canyon — Phase 2 Infrastructure, by SHG

(DS4739E)



Approval Letter




CITY OF LAS VEGAS

DATE:

Land Development Services
Department of Building & Safety

REVISED
INTER-OFFICE MEMORANDUM June 21, 2016 .
TO: FROM: /}

Albert Sung, P.E. |/

Departme

nt of Publi

SUBJECT:

| Drainage Study for:
Skye Canyon — Phase 2 Infrastructure

COPIES TO:
Slater Hanifan Group, Inc.

Cross Streets:

NWC of Grand Teton Blvd. & Hualapai Way

Section 12, LLC / Ninety Five Mgmt.

File Number:

F:\Depot\DSMemos\DS4739E Revised.doc

Bart Anderson, P.E., DevCo

Parcel Number: | Portion of 126-12-000-001 CCRFCD
Zoning Action: | TMP-58560
FEMA Flood Zone YES NO X
Proposed Storm Drain | YES X NO
HISTORY DATE DATE COMMENTS REVIEW FEES PAID
RECEIVED | REVIEWED FEES Payment Trn #
1% Submittal & | 6/18/2015, 8/26/2015 Not Approved $400.00 402578: $400
Supplemental 8/4/2015
2" Submittal 10/19/2015 | 11/02/2015 Not Approved $400.00 419048: $400
3 Submittal | 11/19/2015 & 1/7/2016 Conditional Approval $400.00 423549: $400
Supplemental
4™ Submittal 4/4/2016 4/13/2016 Conditional Approval $100.00 | 438958: $100
5" Submittal & | 5/12/2016 & | 6/8/2016 & | See Comments Below | $100.00 | 443735: $100
CCRFCD 5/16/2016 6/21/2016
TOTAL FEES (LDDRS): | $1,400.00

REMARKS: Revised Memo, Approved “At Risk”.

5" Submittal: Update #2 and CCRFCD concurrence received

4" Submittal: Update #1 - Widen bike lane within Shaumber Road & Egan Crest Way from 4’ to 5’

Supplemental impacts to study from the National Monument and the Detention Basin #1 study.

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

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

must be resubmitted or supplemented including the following:

concurrence.

is conditionally approved subject to Clark County Regional Flood Control District

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

Study.

The City of Las Vegas will not allow further residential building permits for development outside

of the limits of Phase | at this time based upon the current MPU impacts from the National

Monument. This is a temporary hold of further residential building permits outside of Phase |
until the National Monument Grant issues are resolved and/or alternative regional facilities are
proposed and constructed to mitigate the development. The City will continue to work with the
Developer and CCRFCD to help identify and alleviate these impacts.

1. Note that the Skye Canyon Master Drainage Study has not been approved in the current stage.
The subject Skye Canyon Infrastructure Phase 2 drainage study is approved “At Risk” until the final



approval of the Master Drainage Study. Any changes required by the Master Drainage Study shall
require a drainage study update to the Phase 2 Infrastructure Study and any required facility
changes to the Phase 2 Infrastructure shall be provided at the developers’ cost.

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

3. No Building Permits for onsite developments within Phase 2 will be issued prior to the construction
and substantial completion of the Skye Canyon Detention Basin #1. The notice of Substantial
Completion from the City of Las Vegas, Department of Public Works is required for the release of
Building Permits.

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

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

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

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

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

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

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

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

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

13. Structural plans for the storm drain improvements must be submitted for review. Provide a soil
report, structural calculations and specifications, wet stamped structural sets and a grading plan to

2




14,

15.

16.

17.

18.

19.

20.

21.

the City of Las Vegas Building Department for processing (call Building Department to confirm their
submittal requirements). The engineer must provide a copy of Building Department approval of the
structures to City Flood Control Section prior to the final acceptance of the technical drainage study.

The project proposes to build temporary drainage berms/swales over the Phase 2 site. Prior to final
plan approval the developer must complete a Maintenance and Liability Agreement for the interim
drainage improvements and post a minimum maintenance bond of $50,000 or 50-percent of the
construction cost for the improvements, whichever is greater. The engineer must submit an estimate
of the guantities for construction the facility and an exhibit that adequately shows the location and
limits of the drainage facility to City Flood Control for approval. Once the drainage study is
conditionally approved, the engineer/developer should contact the City’s Land Development Section
(702-229-6371) to begin the agreement process.

In order for the maintenance bond to be released in the future, a drainage update/letter will be
required to justify that the berms/swales are no longer necessary and can be removed.

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

No Building Permits for the homes within the individual PODs will be issued prior to the construction
and substantial completion of the Skye Canyon Detention Basin #1. Additionally, Building permits

for the homes within the individual PODs will not be issued until construction of the streets and flood
control infrastructure around the POD is substantially complete or interim protection is provided per

the approved technical drainage study.

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

Provide numbering system for the manholes and inlets. It was noted in the response that the project
may be divided into additional phases. The numbering system is still needed.

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

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

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

NOTE: 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/stormQ1.htm or
call (775) 687-9429.

END OF REMARKS T/R/S:  T19S/R59E/12
AYS/PBJ AREA  F-12
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Section - ECA2 (Ultimate Condition)
Worksheet for Irregular Channel

Project Description

Worksheet Section - ECA2 (Ultimate Condition)
Fiow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Channel Slope 480 %

Discharge 4400 cfs

Options

Improved Lotter's Method
Improved Lotter's Method

Current Roughness Method
Open Channel Weighting Method

Closed Channel Weighting Method Horton's Method
Results

Mannings Coefficient 0.016
Water Surface Elevation 0.50 ft
Elevation Range 0.00 to 0.56
Flow Area 6.8 fi*
Wetted Perimeter 38.09 ft
Top Width 37.03 ft
Actual Depth 0.50 ft
Critical Elevation . 0.67 ft
Critical Slope 0.57 %
Velocity 6.50 ft/s
Velocity Head 0.66 it
Specific Energy 1.16 ft
Froude Number 2.68
Flow Type Supercritical

Calculation Messages:
Flow is divided.
Water elevation exceeds lowest end station by 0.27115243e-3-ft.

Roughness Segments

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

Natural Channetl Points

Station Elevation

{ft) {ft)

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

...\calcs\oly1501 tds up2 street sections.fm2 Slater Hanifan Group

05/11/16 06:14:45 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666

FlowMaster v7.0 [7.0005}
Page 1 of 2



Section - ECA2 (Ultimate Condition)
Worksheet for Irregular Channel

Natural Channel Points

Station Elevation
) (f)
0+43.00 0.50

Notes: Q=44 cfs being WL4B + WEGL1 + WPRKS

..\calcs\oly1501 tds up2 street sections.fm2 Slater Hanifan Group FlowMaster v7.0 [7.0005}
05/11/16 06:14:46 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 2 of 2




Section - ECA2 (Ultimate Condition)
Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

Section - ECA2 (Ultimate Condition)

Irregular Channel

Manning's Formula

Channel Depth

Section Data

Mannings Coefficient 0.016
Channel Slope 490 %
Water Surface Elevation 0.50 ft
Elevation Range 0.00 to 0.56
Discharge 44.00 cfs
0.60
0.45¢ _ e
0.15 H—=—" =
0.00

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

...\calcs\oly1501 tds up2 street sections.fm2

05/11/16 06:14:52 PM

© Haestad Methods, Inc.

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

FlowMaster v7.0 [7.0005]
Page 1 of 1



Section - EGN2
Worksheet for Irregular Channel

Project Description

Worksheet Section - EGN2
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Channel Slope 0.50 %

Discharge 4.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method
Ciosed Channel Weighting Method

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

Results
Mannings Coefficient 0.016
Water Surface Elevation 0.35 ft
Elevation Range 0.00t0 1.18
Flow Area 2.6 ft*
Wetted Perimeter 2225 ft
Top Width 21.44 ft
Actual Depth 0.35 ft
Critical Elevation 0.33 ft
Critical Slope 0.82 %
Velocity 1.56 ft/s
Velocity Head 0.04 ft
Specific Energy 0.39 ft
Froude Number 0.79
Flow Type Subcritical
Calculation Messages:
Flow is divided.
Roughness Segments
Start End Mannings

Station Station Coefficient

0+00.00 0+67.00 0.0186

Natural Channel Points

Station Elevation

(f) ()

0+00.00 0.50
0+00.50 0.48
0+00.50 0.00
0+02.00 0.13
0+02.00 0.17
0+27.00 0.67
0+27.01 0.73
0+27.25 1.04
0+27.42 1.06
0+33.50 1.18
0+39.58 1.06

..\cales\oly1501 tds up2 street sections.fm2

05/11/16 06:38:16 PM

Slater Hanifan Group

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

FlowMaster v7.0 [7.0005]
Page 1 of 2




Section - EGN2
Worksheet for Irregular Channel

Natural Channel Points

Station Elevation

{ft) (fH

0+39.74 1.04
0+39.99 0.73
0+40.00 0.67
0+65.00 0.17
0+65.00 0.13
0+66.50 0.00
0+66.50 0.48
0+67.00 0.50

..\calcs\oly1501 tds up2 street sections.fm2 Slater Hanifan Group FlowMaster v7.0 [7.0005]

05/11/16 06:38:16 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 2 of 2



Section - EGN2
Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

Section - EGN2
Irregular Channel
Manning's Formula
Channel Depth

Section Data

Mannings Coefficient 0.016
Channel Slope 0.50 %
Water Surface Elevation 0.35 ft
Elevation Range 0.00t0 1.18
Discharge 4.00 cfs
1.20
1.00
0.80
0.60 —
0.404 - \\ >
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  0+70.00
v:10.0\
H:1
NTS

...\calcs\oly1501 tds up2 street sections.fm2
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

05/11/16 06:38:21 PM

Slater Hanifan Group

FlowMaster v7.0 [7.0005]
Page 1 of 1
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