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CITY OF LAS VEGAS

INTER-OFFICE MEMORANDUM

DATE:
December 23, 2019

TO:
Land Development Services
Department of Building & Safety

FROM:
Jennifer Shinn, P.E.
Flood Control, Engr.

Pl /g/
Assptia

Department of Public Works

SUBJECT:

| Drainage Study for:

COPIES TO:

Summerlin Village 21B Crystal Canyon Parcels A and B

RCI Engineering

Cross Streets:

Carriage Hill Drive and Far Hills Avenue

Woodside Homes of Nevada, LLC

File Number: F:\Depot\DSMemos\DS05222A.doc Bart Anderson, P.E., DevCo
Parcel Number: | 137-26-212-001, 137-26-212-002 CCRFCD
Zoning Action:
FEMA Flood Zone YES NO X
Proposed Storm Drain | YES X NO
HISTORY DATE DATE COMMENTS REVIEW FEES PAID
RECEIVED | REVIEWED FEES Payment Trn #
18t Submittal 11/21/2019 | 12/19/2019 See Comments Below $400.00 | 3653840: $400
TOTAL FEES (LDDRS): | $400.00 e
REMARKS:

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

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

X must be resubmitted or supplemented including the following:

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

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

1

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

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

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

Please note that effective March 15, 2019, CCRFCD adopted new requirements for drainage study

2.
final approval of the drainage study.
concurrence submittals. Follow the link below for specific guidance:
http://gustfront.ccrfcd.org?LandDev/LandDev.aspx

3.

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



10.

11.

12.

13.

14.

15.
16.
17.

18.
19.

20.

21.

Each phase of the construction of this project must be represented with a basin map and HEC-1.
Provide the necessary exhibits and calculations.

Provide overall phasing maps.

Page 11, first paragraph of the report states: “Flow is only slightly erosive and Phase 2
construction of the infrastructure streets will be constructed concurrently with or shortly after Phase
1. It is unlikely that a 100-year storm even will occur in the short period between construction of
Phase 1 and Phase 2". The phasing schedule needs to be addressed as the project does not meet
HDDCM requirements between phases. If phases are to be constructed “concurrently”, they should
be considered as 1 phase and the interim conditions should be reflected as such. If the phases are
built sequentially, provide the construction schedule for clarity.

The report proves the 100-year intensity is 3.43 per the HDDCM but you caiculate per a referenced
intensity of 3.39. Use the 3.43 value per the HDDCM.

Interim Flow Hydraulic Analysis Report calls out “DI 1-2 sump interim” however Figure 5 Interim
Phase 1 shows 4 inlets, none of which are labeled. Provide inlet labels on Figure 5 and provide
calculations for all proposed inlets in the interim condition.

As a general rule for Summerlin, flow depths must be below the top of curb. The plans call out roll
curb which has a depth of 0.38’, therefore all flow in the streets must be reduced to 0.38’. For
example, Section 2 and 3 have flow depths above 0.38' and are therefore above the top of curb.
Add more inlets to reduce street flow where necessary.

Ultimate hydraulic Section 4 should be analyzed for 28 cfs per prorated basin PR3. However, it has
been analyzed in FlowMaster with 30 cfs. Revise accordingly.

The capacity calculation for Inlets 5 and 3 in the Ultimate Condition are unclear. A total of 23 cfs
should be going to the inlets. It is unclear how 16 cfs and 6 cfs were derived for the inlet capture.
Address with next submittal.

Provide a high point at the neighborhood entrance 6" above depth of flow in Ridge Pine Street to
prevent flow from Ridge Pine Street from entering the neighborhood.

The lateral pipes connecting from the manhole into Inlets 3 and 5 cannot be constructed under the
curb and gutter. Shift the storm drain manhole toward the center of the road and connect the pipes
into the inlets at an angle.

The proposed wrought iron fence across the public drainage easement must utilize RTC Uniform
Standard Drawing 425.S1. Revise Construction Note 17 accordingly.

Call out Public Drainage Easements on Grading Plans.
Call out removal of existing 36" RCP at CE-O and the existing 42" RCP at CE-K.

Label Document Number or Book and Page Number for all existing easements on the Grading
Plan.

Provide a Public Drainage Easement through CE-K going over the proposed 36” storm drain.

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.

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 on the Final Map.
The minimum width for a public drainage easement is 10’ if the 100-year flow is less than 20-cfs.

The City Council of the City of Las Vegas adopted an amendment to Title 20 of the Municipal Code
in which Section 20.10.030 requires all public drainage easements to be concrete lined. Revise all
pertinent plans, section details, and construction notes accordingly.



22.The INV OUT for DI U1-2 shown on Sheet P-7 does not match the value used in the Standard

Form 6. In addition, the INV OUT value is higher than the TC elevation. Revise the plans
accordingly.

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

END OF REMARKS T/R/S:  T20S/R59E/S26
HDR/JKS AREA  K-26



TECHNICAL DRAINAGE STUDY
FOR SUMMERLIN VILLAGE 21B
PARCELS A AND B
CRYSTAL CANYON

Prepared for:

Woodside Homes of Nevada
4670 South Fort Apache Road, Suite 200
Las Vegas, NV 89147
Phone: (702) 889-7824

November 2019

PROJECT 4320.0009

RCI Engineering
500 South Rancho Drive, Suite 17
Las Vegas, NV 89106

www.rcinevada.com



HYDROLOGIC CRITERIA AND DRAINAGE MANUAL

DRAINAGE STUDY INFORMATION FORM

Name of Development: Summerlin Village 21B Crystal Canyon Parcels A and B Date: November, 2019

Location of Development:  a) Descriptive {Cross Streets) North/South: Carriage Hill Drive
Fast/west: Far Hills Avenue
b} Section: 26 Township: 20 South Range: 59 East
c)APN: 137-26-212-001, 137-26-212-002

Name of Owner: Woodside Homes of Nevada LLC

Telephone No.;_702-889-7824 Fax No.: E-Mail Address:
Address: 4670 South Fort Apache Road, Suite 200, Las Vegas, NV 88147

Contact Person-Name; _ Rick J. Read, P.E. Telephone No.: 702-453-0800
* E-Mail Addrass: rread@rcinevada.com Fax No.:702-453-0801

Firm: RC! Engineering

Address: 500 South Ranche Drive, Suite 17 Las Vegas, Nevada 89108

Type of Land Development/Land Disturbance Process:

] Rezoning Cl Subdivision Map Il | Clearing and Grading Only
El | parcel Map Planned Unit Development | IZ] | Other (Please specify below)
1 | Large Parcel Map 1 | Building Permit
1. Total Owned Land Area: At Site; 27.6 acres Being Developed/Disturbed: 27-6acres
2.1s a portion or all of the subject property located in a designated FEMA Flood Hazard Area?  [] Yes** No
3.Is the property bordered or crossed by an existing or proposed Clark County Regional Flood
Control District Master Planned Facility? X] ves** 0 no

4. Proposed type of development (Residential, Commercial, £tc.); Residential

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

6. Has the site drainage been evaluated in the past? [XI YES ] NO  If yes, please identify documentation:
Update #1 to the Flood Control Master Plan Update Summerlin West Planning Area

7. If known, please briefly identify the proposed discharge point(s) of runoff from the site:
East into storm drain in Carriage Hill Drive

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

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

Study.

*New Required Fleld
**Raview and concurrence of the Clark County Regional Flood Control District Is required.

Revision Date

Engineer's Seal Local Entity File No.

REFERENCE: STANDARD FORM 1

Updated 05/01/2008




R B I Engineering

November 21, 2019

City of Las Vegas
Flood Control

333 N Rancho Dr.
Las Vegas, NV 89106

RE:  Certification Letter for Paper and Digital Plans for the
' Technical Drainage Study for Summerlin Village 21 Parcels A and B.

Mzr. Sung,

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

Sincerely,

R C | Engineering

fuuhf) Haod

Rick J. Read, P.E.

500'S Rancho Drive, Suite 17 - Las Vegas, NV 89106 - Main 702.453.0800

www.RCINEVADA.com




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL
DRAINAGE SUBMITTAL CHECKLIST

Project Name: Summerlin Village 21B Parcels A and B Crystal Map ID:

Canyon

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

City: Las Vegas State: Nevada Zip: 89106
Phone Number: 453-0800 Fax Number. 453-0801

Property Owner: Woodside Homes
Address; 4670 South Fort Apache Road, Suite 200

City: Las Vegas State: Nevada Zip: 89147

Reviewed By: Date Received: Date Accepted for Review:

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

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

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

. GENERAL REQUIREMENT:

Yes No
X 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.

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

Reference: STANDARD FORM
2

Adopted August 12, 1999 -4 0:M320_Woodsida\e009_Summerlin 218\_DRAINITEXT\ORIGINALS TND-FORM2.docx




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Yes No
X

X

Yes No

Il. MAPS AND EXHIBITS

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

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

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

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

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

lll. DRAINAGE PLAN

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

Minimum scale: 17 = 60",

Project name.

Vicinity Map with local and major cross streets.

Revision box.

North arrow and bar scale.

Engineer'sfconsultant’s address and phone number.

Elevation datum and benchmark.

Legend for symbols and abbreviations.

Cut/fill scarps, where applicable.

Ko X x| x| x| x| XX

Street names, grades, widths.

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

REFERENCE:

STANDARD FORM 2

Adopted August 12, 1999 -2~ O:M320_Woodside\D009_Summertin 21 B\ DRAINTEXTVORIGINALIS TND-FORM2. docx




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Yes

No

N/A

NIA

N/A

lll. DRAINAGE PLAN {Continued)

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

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

Proposed typical street sections.

Streets with off-set crowns.

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

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

Existing improvements and their elevations.

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

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

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

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

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

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

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

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

REFERENCE:

STANDARD FORM 2

Adopted August 12, 1999 -3- 0:4320_Woodsida\0009_Summerlin 21B\_DRAINTEXTIORIGINALS TND-FORMZ.docx




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

1. DRAINAGE PLAN (Continued)

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

Building and/or lot numbers.

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

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

For areas in Zone A, AE, AH, and AO, hase flood elevations (BFEs) must be shown for each lot;
BFEs may be listed on each lot, or in a fable. 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 Qieo fiows.

Yes No
X
X
X

N/A

N/A

N/A
X

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

V. HYDROLOGIC ANALYSIS

Yes No
Appropriate soil information and Soils Map for existing and future conditions with subbasins and
X property delineated.
NIA Input and output information for existing conditions from computer models (HEC-1 or TR-565). The
flow routing diagram must be provided with HEC-1 models,
Input and output information for future conditicns from computer models (HEC-1 or TR-55). The
X flow routing diagram must be provided with HEC-1 models.
X Use of correct precipitation values in and around the McCarran Airport Rainfall Area.
A discussion in the text of the hydrologic analysis justifying subbasin boundaries and cutoffs,
X supporting assumptions, and calculations.
A summary table of storm water flows showing basin area, Q1o and Quoo for both individual basins and
X combined basin flows, where acceptable.
Copies of supporting technical information referenced from a previously approved study and a
X statement accepting these resuits.
On-site facilities must perpetuate flows through or around the site without significantly impacting
X adjacent property owners in accordance with current Nevada Drainage Law.
REFERENCE: STANDARD FORM 2

Adopted August 12, 1999 -4- 0:\4320_Woodside\0009_Summerlin 21B\_DRAINTEXTVORIGINALSTND-FORM2.docx




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

V. HYDRAULIC ANALYSIS

Yes No
Flow split calculations and supporting documentation or reference for the method of flow split
NIA  calculations used.
Normal depth street flow calculations and cross section diagrams for all interior and perimeter
streets. Provide “d x v" products for the Q1eo and Que flows representing the worst case for interior
X and all perimeter streets. Qo0 d X v <8. Qiod x v <6 and 12 foot dry lane for rights-of-way > 80
feet. Calculations must be labeled by street name as indicated on the Grading Plan.
A summary table of interior and exterior street capacity calculations showing the street name, Qoo
flow, slope, depth of flow, velocity and depth times velocity product and streets needing to meet 12
X foot dry lane criteria.
Appropriate hydraulic calculations for block wall openings assuming a 50 percent vertical clogging
N/A  factor. (Assume the lower half of the opening is plugged.)
Appropriate hydraulic calculations at drainage easement entrance and discharge locations to set
finish floor elevations. Hydraulic calculations must include submerged weir, superelevation and tee
X intersection losses, where appropriate.
Provide necessary freeboard requirements to set the finished floor elevations of all proposed
buildings, 2 x depth of flow or depth of flow plus 18 inches of freeboard, whichever is less. The
minimum requirement is 6 inches above adjacent upstream top of curb. Buildings adjacent to drainage
X easements must always be provided with 18 inches of freeboard above the Qico 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
N/A 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.
e Analysis of both sub- and super-critical flow segments.
e Asummary table and a discussion of the results in the text of the report.
X Provide a 50 percent clogging factor in the capacity calculation for drop inlets.
Hydraulic calculations for culverts and storm drains. D-Load calculations must be provided for storm
X drain pipes in public rights-of-way, including headwater pool inundation.
The mitigation of nuisance water, both during construction and in the fully developed condition, must
X be addressed.
REFERENCE: STANDARD FORM 2

Adopted August 12, 1999 -5- 0:14320_Woodside\G009_Summeriin 218)_DRAINTEXT\ORIGINALISTND-FORM2. docx




Technical Drainage Study Summetlin Village 21B Parcels A and B

Woodside Homes
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Technical Drainage Study Summerlin Village 218 Parcels A and B

Woodside Homes
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Technical Drainage Study Summerlin Village 21B Parcels A and B

Woodside Homes

INTRODUCTION

Woodside Homes is proposing to develop a 27.6 acre site as a single family residential
project located between Far Hills Avenue on the South and Redpoint Drive on the north.
The Project is also bordered on the east and west by Carriage Hill Drive and Ridge Pine
Street. The overall Project will consist of 166 single family residences with onsite open
space, landscaping, and perimeter block walls. The Project will be built as 4 Phases.
Phase 1 will include construction of 29 lots with full improvements along with construction
of the entrance road (Santa Elena Drive). The Phase 2 improvement will include 47 lots
and street improvements for Badwater Basin Blvd. and Sailing Stone Street. The Phase
3 improvements will include 33 lots and street improvements for Little Haystack Drive and
Great Bahama Way. Phase 4 improvements will include 57 lots and all street
improvements north of Santa Elena Drive and Painted Chasm Way. The purpose of this
report is to accompany the civil improvement plans, to provide detailed hydrological and
hydraulic analyses for the site, and to determine adequate protection for the Project from
offsite and onsite flows. The following tasks were performed in the preparation of this

report:

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

* Identify the FEMA floodplain designation for the project site.

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

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

LLOCATION AND DESCRIPTION

The Project is located in Section 26, Township 20 South, Range 59 East, M.D.M., in Las
Vegas, Nevada. Far Hills Drive on the south has been constructed. Ridge Pine Street,
Redpoint Drive and Carriage Hill Drive are under construction and will be completed prior
fo the start of construction for this project. Please refer to Figures 1 and 2 for the Vicinity

and Location Maps for the Project site. The Phase lines have been shown on Figure 2.

RCI Engineering 1




WOODSIDE SUMMERLIN 21B
WOODSIDE HOMES

FIGURE 1
VICINITY MAP

R' : I Engineering

500 SOUTH RANCHO DRIVE SUITE 17, LAS VEGAS, NV 89105
PHEZ02,453.0800 FAXH702.453.0801

0\ 4320_Wood=ide\,0003_Summarlin 218%_DRAIN\FIGURES\ORIGINAL\ figural.dwg resplin 5/29/19  9:59am
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FIGURE 2
LOCATION MAP

Rl : I Engineering

500 SOUTH RANCHO DRIVE SUITE 17, LAS VEGAS, NV 89106
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Technical Drainage Study Summerlin Village 21B Parcels A and B

Woodside Homes

The site is presently undeveloped with sparse vegetation. The proposed development will
consist of residential housing with Type A drainage. The project will include lots with an
average lot size of 5,125 square feet. The Project will have a gated entrance from Ridge
Pine Street. [nterior streets will be private with private surface maintenance. The entrance
road {Santa Elena Drive) will be a 65-foot private roadway with “L” Type curb and guiter,
median island, a 4-foot detached sidewalk and landscaping on both sides. The majority
of the interior residential streets will consist of a 36-foot wide private roadway with a normal
crown section, Roll type curb and gutter and a 5-foot wide sidewalk on one side. Painted
Chanted Way will have the same pavement cross section with a 4-foot wide sidewalk.
Sailing Stones Street will be constructed 39-feet wide from back of curb to back of curb
with a 5-foot wide sidewalk on one side. The reason that Sailing Stones Street is wider is

to make room for storm drain.

FEDERAL EMERGENCY MANAGEMENT AGENCY (FEMA) FLOOD HAZARD
ANALYSIS

Figures 3 was reproduced from the Federal Emergency Management Agency (FEMA)
Flood Insurance Rate Map (FIRM) containing Community Panel Numbers 32003C2150E
and 2150E, dated September 27, 2002. Review of the FIRM panels shows that the Project
is currently located within a Zone X. Zone X areas are defined as areas outside of the
100-year floodplains; areas of 100 year flood with average depths of less than 1 foot or
with drainage areas less than 1 square mile; and areas protected by levees from 100 year
flood. Therefore, the project is not located within a FEMA-designated Special Flood
Hazard Area (SFHA).

CLARK COUNTY REGIONAL FLOOD CONTROL
DISTRICT FACILITIES

Figure 4 has been reproduced from Figure F-22 of the 2018 Clark County Regional Flood
Control District (CCRFCD) Master Plan Update (Reference 1, hereinafter referred to as
the 2018 MPU). This figure depicts the project site in relation to existing and proposed
CCRFCD facilities. As shown on the figure, the site is adjacent to CCRFCD Facilities
APFH 0019 in Far Hills Avenue and APCH 0001 in Carriage Hill Drive. Therefore, the
Project is located adjacent to CCRFCD facilities and will be submitted to CCRFCD for
concurrence once a conditional letter of approval has been received from the City of Las

Vegas.

RCI Engineering 4
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REGIONAL FLOOD
CONTROL DISTRICT

|

2018
LAS VEGAS VALLEY
FLOOD CONTROL
MASTER PLAN UPDATE

FIGURE F-22
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Technical Drainage Study Summerlin Village 21B Parcels A and B
Woodside Homes

V. HYDROLOGY

The methodology presented in this study is in compliance with the CCRFCD Hydrologic
Criteria and Drainage Design Manual (Reference 2, hereinafter referred to as the Manual).

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

(Reference 3).

The site hydrology has previcusly been modelled in the Update #1 to the Flood Control
Master Plan Update Summerlin West Planning Area by VTN Nevada. (Reference 4,
hereinafter referred to as the Master Plan Study Update). The Master Plan Study Update
was approved on April 17, 2019, Precipitation for this drainage study matches what was
used in the Master Plan Study Update. Pertinent information from the Master Plan Study
Update has been included in Appendix C.

Precipitation - The project site lies outside of the McCarran Rainfall Area as delineated
in the Design Manual on Figures 603 and 506. The 10-year and 100-year point
precipitation values for the project will be 1.86 inches and 3.39 inches during a 8-hour
storm event, respectively. This equates to a 0.55 ratio between the 10-year and 100-year
storm events. (See Appendix A)

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

model.

Curve Numbers {CN) —The soils information for this Project was also referenced from the
the NRCS Website. The site is comprised of soil type 1566 (Vase-Wechech).

The soils map from the NRCS Website has been included in Appendix A that delineates
soil type 156 as HSG “D”, “B”, and a small portion "A”,

For the given soils, CN values were determined from the appropriate columns of Table
602 of the Manual. Existing conditions storm flows were referenced from the Conceptual
Study and will be discussed in detail in the existing conditions section of this report. For

RCI Engineering 7
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the ultimate conditions, the developed site was modeled with a CN value of 95 for the
onsite residential basins. In the interim condition Phases 2, 3, and 4 will be rough graded
and a combination CN value for newly graded areas and residential was used for the

subbasins.

Drainage Areas and Flow Patterns - The subbasins and flow patterns used in the
hydrologic modeling for proposed conditions used electronic files of the grading plans for
the Project and for the surrounding improvements constructed by Summerlin.

Lag Time - The lag time (TLAG) is described as the time between the center of mass of
rainfall and the time of peak discharge from a basin. Lag time can be related to time of
concentration (Tc) by the following relationship: TLAG = 0.6(Tc¢). The time of
concentration (Tc) is defined as the time required for runoff to flow from the most remote
part of the basin area to the outlet of the basin or a design point under consideration. The
procedure for calculating Tc is outlined in Section 602 of the Manual. Lag time calculations
for the drainage subbasins has been included in Appendix A on Standard Form 4.

EXISTING CONDITIONS

Existing conditions for this Project has been referenced from the Technical Drainage Study
For Summerlin West Village 21 Carriage Hill Drive Far Hills to East West Collector by VTN
Nevada (Reference 5, hereinafter referred to as the Carriage Hill Study). An approval
letter for the Carriage Hill Study could not be found. The only thing referenced from the
study is the existing condition and the CLV did not comment on that analysis. Therefore,
it is assumed that the existing condition in that study is valid. The plans have been
approved and there are several references from the approved plans that will be discussed
later in this report. The existing condition for the site has been shown on Figure 6 from

the Carriage Hill Study in Appendix C.

Under existing conditions all of the surrounding roads have been constructed. Ridge Pine
Street on the west was constructed as a part of the Technical Drainage Study for
Summerlin Village 21 Ridge Pine Street (Far Hills Avenue to Street A), by VTN Nevada
(Reference 8, hereinafter referred to as the Ridge Pine Study). The Ridge Pine Study was

RCI Engineering 8
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approved on July 30, 2018. Far Hills Avenue on the south was designed as a part of the
Technical Drainage Study For Village 20/21 Far Hills Avenue Drainage and Grading
Improvements, by G. C. Wallace, Inc. Engineering (Reference 7, hereinafter referred to
as the Far Hills Study). The Far Hills Study was approved on December 5, 1997. Red
Point Drive on the north was designed as a part of the Technical Drainage Study for
Summerlin West Viflage 21 Street A (Desert Foothills Drive to Carriage Hilf Drive) by VTN
Nevada (Reference 8, hereinafter referred to as the Red Point Study). The Red Point
Study was approved on July 31, 2018. The roadways that border the Project have either
already been constructed or are under construction and will be completed prior to or
concurrently with this Project. Therefore, it is assumed that the site is protected from
offsite storm flows from the surrounding area by the adjacent streetimprovements. Please

see pertinent excerpts from the referenced approved studies in Appendix C.

INTERIM CONDITIONS

Figure 5 depicts the interim condition onsite subbasins and flow patterns for the Project.
The interim condition HEC-1 model has been included in Appendix A.  Table 1
summarizes the interim condition 100-year and 10-year fiow rate for the site. The site is
being broken into four Phases for development purposes. The Phase 1 improvement
plans will include rough grading, construction of the perimeter walls, the onsite retaining
walls, the entrance road, and 29 residential lots. The interim condition for the site has
been included only for the Phase 1 improvements. Interim conditions models have not
been prepared for when Phases 2, 3 and 4 are constructed since those conditions match
the normal construction practices for residential projects. Under interim conditions the
entrance from Ridge Pine Street will be constructed with the Phase 1 improvement plans.

TABLE 1
INTERIM CONDITIONS
HEC-1 MODEL SUMMARY

ASIN AREA

*See Figure 5

RCI Engineering 9
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Technical Drainage Study Summetlin Village 218 Parcels A and B
Woodside Homes

Under interim conditions the drainage patterns match the ultimate condition drainage
patterns. The flows produced in the interim condition are slightly lower than the flows
produced during the ultimate condition due to a lower CN value and slower lag times.
Normal depth calculations have been conducted at two key locations to determine
velocities in the rough cut street sections. Please refer to Figure 5 for those normal depth
calculations and the hydraulic summary table. There is a small area at the southeast
corner of the project (Cross Section 2) where the 100-year storm flow velocities are 5.4
feet per second. That flow is only slightly erosive and Phase 2 construction of the
infrastructure streets will be constructed concurrently with or shortly after Phase 1. It is
unlikely that a 100-year storm event will occur in the short fime period between
construction of Phase 1 and Phase 2 and any erosive damage to the rough cut streets will

be repaired by the developer.

In the interim condition there will be a 100-year storm fiow of 42 c¢fs produced by Subbasin
INT1. The 100-year storm flow from Subbasin INT1 will drain to drop inlets 3, 4, and 5 at
the east end of Painted Chasm Way. Those inlets are in a sump and will convey the
interim flows into an existing storm drain in Carriage Hill Drive. Subbasins INT2 and INT3
will produce a combined 100-year storm flow of 60 ¢fs at Combination Point CP1. There
are two 20-foot Type CM2 drop inlets in a sump at Combination Point CP1 (Inlets 1 and
2) that will intercept the interim 100-year storm flows {Q100=30 cfs each) at a ponding
depth of 0.53 feet. The rough grading at CP1 will contain those interim flows not allowing
any runoff to exist the site at that location. There is an 18-inch RCP storm drain that will
be extended west in Sailing Stones Street in Phase 2 to intercept a portion of the ultimate
condition upstream runoff. Ultimate conditions storm fiows are the worst case storm flows
and drop inlets and storm drain have been sized for the ultimate condition 100-year storm
flows. A more detailed analysis of the hydraulics for the project will be addressed in the

Prorated Storm Fiows and Hydraulics Section of this report.
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ULTIMATE CONDITIONS

Figure 6 depicts the ultimate condition subbasins and flow patterns for the Project. The
ultimate condition HEC-1 model has been included in Appendix A. Table 2 summarizes
the ultimate condition 100-year and 10-year flow rate for the project site. The site will drain
to the east and to the southeast corner of the Project. There are existing storm drain
laterals at those locations and drop inlets have been designed to intercept and convey the
100-year storm flows to the existing 60-inch RCP storm drain in Catrriage Hill Drive.

TABLE 2
ULTIMATE CONDITIONS
HEC-1 MODEL SUMMARY

CP1 n/fa 62 32
*See Figure 6

In the ultimate condition Subbasin ON1 will produce 45 cfs during a 100-year storm event.
Storm flows from Subbasin ON1 will drain to the Nine Mile Creek/Painted Chasm Way
intersection where those flows will be conveyed via drop inlet and storm drain into the
existing 60-inch RCP. Storm flows from Subbasins ON2 and ON3 will drain to
Combination Point CP1 for a combined 100-year storm flow of 62 cfs. The 100-year storm
flow will be conveyed to the existing 60-inch RCP storm drain via drop inlets and storm
drain in Sailing Stones Street and Nine Mile Creek Road. The hydraulics of the onsite
storm drain will be addressed in the Prorated Storm Flows and Hydraulics Section of this

report.

The developed site will produce a combined 100-year storm flow of 107 cfs (45 cfs from
Subbasin ON1 plus 62 cfs from CP1). It was determined in the Master Plan Study Update
that the Parcels A and B sites will produce a combined 100-year storm flow of 105 cfs
from Subbasins A and B. Please refer to the HEC-1 model and Figure A.6.6 in Appendix
C.
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The CN values and rainfall for this study are a little higher than what was calculated in the
Master Plan Study Update which would account for the 1.8 percent increased 100-year
runoff of 2 ¢fs during a 100-year storm event. There will be an ultimate 100-year storm
flow of 406 cfs in the existing 60-inch RCP according to the Carriage Hill Study. That is
only a 0.50 percent change in the 100-year storm flows in the existing 60-inch RCP in
Carriage Hill Drive. Therefore, the 100-year storm flows produced by the site are within
tolerances for the existing 60-inch storm drain in Carriage Hill Drive and will not have a

negative impact to the downstream storm drain system.

The existing site is steep and drains from west to east at a slope of around 6 to 8 percent.
In order to balance the earthwork on the site and keep retaining walls at a reasonable
height the lots along Ridge Pine Street and Redpoint Drive are below the adjacent street
elevations. The entrance to the site is from Ridge Pine Strest and no hump has been
graded in the street to keep flows from rounding the corner and draining ontc the site.
There is only 1 cfs in the east half of Ridge Pine Street at the entrance and there is an
existing 5.5-foot Type C drop inlet on the upstream side of the entrance that has been
designed to intercept that storm flow. Therefore, for this study it is assumed that no flow
will drain onto the site from Ridge Pine Street. Please see Figure 8 and Sheet UT2 and
UT10 from the improvement plans and the Ridge Pine Study in Appendix C.

PRORATED STORM FLOWS AND HYDRAULICS

Prorated storm flows for this study were calculated to model the ultimate conditions onsite
discharges fo design points. Table 3 summarizes the 100-year storm prorated basin
calculations. Calculations are based on the overall 100-year storm flow from the site and
then divided by the acreage to determine how much runoff per acre will be produced. The
acreage of each Prorated Basin is then multiplied by the cfs/acre which equals the cfs per
Prorated Basin. The developed site is 27.6 acres and will produce a combined 100-year
storm flow of 107 cfs. Therefore, the site will produce an ultimate condition 100-year storm
flow of approximately 3.9 cfs per acre (107 CFS/27.6 acres). The Prorated Basins 100-
year storm flows have been shown on Figure 6 and summarized in Table 3.

RC1 Engineering 14
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The prorated storm flows from this study were used to check the depth and velocity of
storm flows to ensure that the 100-year storm runoff with erosive velocities will not flow
above the top of curb. Prorated Basin PR1 represents the northwest portion of the site.
Prorated Basin PR1 is 5.9 acres and will produce a 100-year storm flow of 23 ¢fs. (3.9
cfsfacre *5.9 acres=23cfs). Prorated Basin PR2 is 5.6 acres and will produce a 100-year
storm flow of 22 cfs. (3.9 cfsfacre *5.6acres=22 cfs). All prorated storm flows in the
following discussion are calculated the same as the previous examples. Prorated Basin
PR3 is 7.2 acres and will produce a 100-year storm flow of 28 cfs and Prorated Basin PR4
is 2.8 acres and will produce a 100-year storm flow of 11 cfs.

TABLE 3
100-YR PRORATED STORM FLOWS

PR1 5.9 3.9 23
PR2 56 3.9 22
PR3 7.2 3.9 28
PR4 2.8 3.9 11

« SeeFigure 6

Figure 6 shows the hydraulic cross section locations and the proposed storm drain and
drop inlets for the Project. Table 4 is a summary of the normal depth calculations for the
interior streets. The normal depth calculations, drop inlef calculations, Standard Form 6
models for the storm drain and D-load calculations for the site have been included in
Appendix B. The site has been graded to drain to the southeast corner of the Project at

the east end of Sierra Mar Street.

TABLE 4
100-YEAR
HYDRAULIC ON-SITE STREET SECTIONS

:ati cis).
Section 1 23
Section 2 1.00 23 0.44 3.51 1.5
Section 3 0.50 45 0.62 3.54 2.2
Section 4 6.30 30 0.37 7.20 2.7
Section 5 3.83 23 0.37 5.62 2.1
Section 6 8.80 12 0.27 6.57 1.8
. See Figure 6
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The majority of the interior residential streets will consist of a 36-foot wide private roadway
with a normal crown section, Roll type curb and gutter and a 5-foot wide sidewalk on one
side. Painted Chanted Way will have the same pavement cross section with a 4-foot wide
sidewalk. Sailing Stones Street will be constructed 39-feet wide from back of curb to back
of curb with a 5-foot wide sidewalk on one side. Sailing Stones Street is wider to make

room for storm drain.

Please refer to Figure 6 for the Cross Section locations and a hydraulic summary of the
storm fiows and for a summary of the drop inlet locations, storm flows intercepted and
storm drain. The site is steep and slopes from west to east at approximately 7 percent.
Drop inlets have been placed to intercept the 100-year storm flows to keep flows at or less
than back of curb (0.38 feet deep) when velocities are erosive (exceed 5 fps). All of the
following discussion for the normal depth calculations are based on 100-year storm flows.
Cross Section 1 was cut in Salt Creek Avenue upstream of Nine Mile Creek Road. At that
location there will be a 100-year storm flow of 23 cfs from Prorated Basin PR1. The depth
of fiow at that location will be 0.34 feet with a velocity of 7.15 fps. Cross Section 2 was
cut just downstream of that in Nine Mile Creek Road. At that location there will also be a
100-year storm flow of 23 cfs from Prorated Basin PR1. The depth of flow at that location
will be 0.44 feet with a velocity of 3.51 fps during a 100-year storm event. The depth of
flow is above the top of curb at that location with non-erosive velocities. Cross Section 3
was cut in Nine Mile Creek Road just upstream of Painted Chasm Way. At that location
there will also be a conservative 100-year storm flow of 45 ¢fs from Subbasin ON1. The
depth of flow at that location will be 0.62 feet with a velocity of 3.54 fps during a 100-year
storm event. The depth of flow is above the top of curb at that location with non-erosive

velocities.

Drop inlets 3, 4, and 5 are all in a sump condition at the intersection and it is assumed that
the 100-year flows will be split evenly on both side of the street. Inlet 5 will intercept
approximately 18 cfs and inlet 3 will intercept approximately 6 cfs. That is a combined
100-year storm flow of 22 cfs (approximately Y2 of the 100-year storm flow produced by
Subbasin ON1). Drop inlet 4 on the east half of the street will intercept 23 cfs during a
100-year storm event which accounts for the other half of the flow from Subbasin ON1.
The Water Surface Elevation (ponding) at all three inlets is with about .10 feet of each
other and the combined flow intercepted will be 45 ¢fs during a 100-year storm event.
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Cross Section 4 was cut in Sailing Stones Street just downstream of Little Haystack Drive.
At that location there will be a 100-year storm flow of 28 cfs from Prorated Basin PR3.
The depth of flow at that location will be 0.37 feet with a velocity of 7.20 fps. Drop inlets
6 and 7 have been placed just downstream of Little Haystack Drive to intercept 7 cfs each
(Total=14 cfs) to keep the 100-year storm flow below the top of curb since the velocities

of those storm flows are erosive on that steep street.

Cross Section 5 was cut in Nine Mile Creek Road at the southeast corner of the Project.
At that location there will also be a 100-year storm flow of 23 cfs from Subbasin ON3. The
depth of flow at that location will be 0.0.37 feet with a velocity of 5.62 fps during a 100-
year storm event. The depth of flow is below the top of curb at that location with erosive
velocities. Drop Inlets 1 and 2 have been placed in a sump at the Nine Mile Creek/Sailing
Stones curve and have been designed to intercept a 100-year storm flow of 24 cfs each
(Total = 48 cfs) which is equal to the combined 100-year storm flow of 62 cfs at
Combination Point CP1 minus the 14 cfs intercepted by Drop Inlets 6 and 7.

Drop inlet calculations using HEC 22 software from Visual Urban for the Type CM2 drop
inlets have been enclosed in Appendix B. All drop inlets have been designed with a 50
percent clogging factor per City of Las Vegas criteria. Standard Form 6 Spreadsheets
and drop inlet calculations for the proposed onsite storm drain have been included in
Appendix B. The onsite storm drain conveys the 100-year storm flow of 107 ¢fs into the
existing 60-inch RCP storm drain in Carriage Hill Drive at two locations. The starting HGL
for the Standard Form 6 spreadsheets at those locations were referenced from the
approved Carriage Hill Drive Improvement Plans. Copies of Sheets UT6 and UT8 from
the Carriage Hill Drive Improvement plans have been included in Appendix B along with
the Standard Form 6 Models to show the referenced starting HGL's that were used in the
models. The starting HGL used in the models has been marked in red on those sheets.

There are two locations where emergency overflow calculations have been performed.
The first location is at the easement at the southeast corner of the Project between lots 36
and 37. There will be a 100-year storm flow of 82 cfs draining to that easement if under
the unlikely event all of the drop inlets on the project become 100-percent clogged. A
submerged weir calculation for that easement has been conducted and is included in
Appendix B. As shown in that calculation the finished floor elevations for Lot 36 and 37
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adjacent to the easement are a minimum of 0.6 feet above the 100-year storm emergency

overflow water surface elevation.

The second location is at the easement at middle of the east side of the Project between
lots 51 and 52. There will be a 100-year storm flow of 45 c¢fs draining to that easement
under the unlikely event that all of the drop inlets on the project were to become 100-
percent clogged. A submerged weir calculation for that easement has been conducted
and is included in Appendix B. As shown in that calculation the finished floor elevations
for Lot 51 and 52 adjacent to the easement are a minimum of 0.8 feet above the 100-year

storm emergency overflow water surface elevation.

There are two locations where the flows at “T" intersections could potentially have a
hegative impact to the residences on the opposite side of the intersection. The first
location is at the Salt Creek Avenue/Nine Mile Creek intersection. At that location there
will be a 100-year storm flow of 23 cfs produced by Prorated Basin PR1 in Salt Creek
Avenue. The 100-year storm flows will drain at a depth of 0.34 feet and a velocity of 7.15
fps with a corresponding EGL of 1.13 ft. The finish floor elevations for lots 63 and 64 on
the east side of the intersection are a minimum of 2 feet above the TC elevation. Under
the unlikely event that the 100-year storm flows were to come to a complete stop at the
intersection, those residences are above the EGL of the 100-year storm flows. The
second location is at the Great Bahama Way/Nine Mile Creek intersection. At that location
there will be a 100-year storm flow of 12 cfs which is one half of the storm flows produced
by Subasin ON3 in Great Bahama Way. The 100-year storm flows will drain at a depth of
0.27 feet and a velocity of 6.57 fps with a corresponding EGL of 0.94 ff. The finish floor
elevations for lots 40 and 41 on the east side of the intersection are a minimum of 1.7 feet
above the TC elevation. Under the unlikely event that the 100-year storm fiows were to

come to a complete stop at the intersection, those residences are above the EGL.

Per City of Las Vegas criteria in the Design Manual, the onsite finish floor elevations shall
be set at a vertical distance of 6-inches above highest top of curb elevation or twice the
depth of flow in the gutter flow line. Based on the street capacity calculations, the
maximum depth of surface flow in the interior streets for the 100-year storm event will be
0.62 ft. To meet 2* depth of flow criteria the finish floor elevations should be set to a
minimum of 1.24-feet above highest adjacent flow line elevation (0.86 above the TC
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elevation). Therefore, the site criteria will be to set all finish floor elevations to a minimum
of 0.86-inches above the highest top of curb. All finish floor elevations on the Project site

exceed this criteria.

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

10-year cross section calculations were not warranted.

Perimeter streets hydraulics were reviewed to make sure that the site is protected from
storm flows in the adjacent offsite streets. Storm flows in Carriage Hill Drive were
addressed in the Carriage Hill Study. The 100-year storm flow in Carriage Hill Drive
adjacent to the site will drain at 0.35 feet deep and be below top of curb in all cases.
Please refer to Fig 8 from the Carriage Hill Study in Appendix C. All of the finish floor
elevations for lots along Carriage Hill Drive are about 11-14.5 feet above the top of curb

and will not be negatively impacted by the offsite street flows.

Storm flows in Ridge Pine Street were addressed in the Ridge Pine Study. The 100-year
storm flow in Ridge Pine Street adjacent to the site will drain at a worst case of 0.32 feet
deep and be below top of curb in all cases. Please refer to Fig 8 from the Ridge Pine
Study in Appendix C. All of the finish fioor elevations for lots along Ridge Pine Street are
below the top of curb of the adjacent street. The perimeter wall along Ridge Pine Street
will be solid grouted 3 courses above highest adjacent grade with 8-inch CMU or

equivalent block to provide flood protection.

Storm flows in Redpoint Drive were addressed in the Ridge Pine Study. The 100-year
storm flow in Redpoint Drive adjacent to the site will drain at a worst case of 0.32 feet deep
and be below top of curb in all cases. Please refer to Fig 8 from the Red Point Study in
Appendix C. All of the finish floor elevations for lots along Redpoint Drive are below the
top of curb of the adjacent street. The perimeter wall along Redpoint Drive will be solid
grouted 3 courses above highest adjacent grade with 8-inch CMU or equivalent block to
provide flood protection. Finish floor elevations are a minimum of 2 feet above the top of
curb in Far Hills Avenue and storm flows in Far Hills Avenue will not have a negative

impact to the Project site,

RCI Engineering 19




Technical Drainage Study Summerlin Village 218 Parcels A and B
Woodside Homes

X. CONCLUSIONS AND RECOMMENDATIONS

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

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

3. Storm drain facilities proposed within the project and shown on the grading plans
will be constructed with the Parceis A and B Phase 1 and Phase 2 improvements.

4, Homes to he constructed within this project will have adequate freeboard to be

protected from flows conveyed in the adjacent streets.

5. Summerlin will construct the adjacent perimeter streets prior to or concurrently with

this Project.
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL
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Soil Map—Las Vegas Valley Area, Nevada, Part of Clark County
(Woodside Homes Village 21B)
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Soil Map—Las Vegas Valley Area, Nevada, Part of Clark County

(Woodside Homes Village 21B)
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Background
- Aerial Photography

MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area: Las Vegas Valley Area, Nevada, Part of Clark
County

Survey Area Data: Version 13, Sep 14, 2018

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Jul 6, 2016—Sep 1,
2017

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.

USDA

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

9/3/2019
Page 2 of 3
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

RUNOFF CURVE NUMBERS
" (URBAN AREASY)

; Curve numbers for
Cover description hydrologic soil group—

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

Fully developed urban areas (vegetation established)

Open space (lawns, parks, golf Eou.r&es. cemeteries,

ete. P
Poor condition (grass cover < 50%) .............. 68 9 86 89
Fair condition (grass cover 50% to 753%)........... 49 69 79 B4
Good condition (grass cover > 75%) ..vvvvevennnn. 39 61 74 80
Impervious areas:
Paved parking lots. roofs, driveways, ete.
(excluding right-of-way). .....viivvninenrenrnnenes 98 98 98 98
Streets and roads: .
Paved; curbs and storm sewers (excluding
o411 B B T 98 98 98 98
Paved; open ditches (including right-of-way) ....... 83 89 92 93
Gravel (including rightof-way) ................... 76 85 89 9l
Dirt (including right-of-way) ......ovvevvinvnnnnn. 82 87 89
Western desert urban areas:
Natural desert landscaping (pervious aress only)... 63 Ti 85 88
Artificial desert landscaping (impervious weed
barrier, desert shrub with 1- to 2-inch sand
or gravel mulch and basin borders). .............. 96 96 9%
Urban districts:
Commercial and business........covvevivvenennn.n. 85 89 92 94 95
Industrial. oo connmon camamsse e mnmresesnase s s 72 81 88 91 93
Residentizl districts by average lot size:
See Table 602A
Developing urban areas
H: Newly graded areas (pervious aress only, —~ o == '
No Vegelation}® ...ouiviiiiiiiiiinariieinanainananes Q 7 86 91 94

1 Average runoff condition, and I, = 0.28, -
2 'Theaverage percent impervious area shown was used to develop the composite CN's. Other assumptions are as follows: impervious areas are directly

connected to the drainage system. Tmpervious 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'sshown are equivalent to those of pasture. Composite CN's may be computed for other combinations of open space cover type.

4 Composite CN's for natural desert landscaping should be computed using Figure 603 based on the impervious area percentage (CN #98) and the pervious area
CN. The pervious area CN's are assumed equivalent to desert shrub in poor hydrologic condition.

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

Figure 603 based on the degree of development impervious area percentage) and the CN's for the newly graded pervious areas. T
svision

REFERENCE:
: 602
SCS TR-55, USDA, June 1986. TAB;'E,, 4

WRC
ENGINEERING




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

RUNOFF CURVE NUMBERS

(URBAN AREAS")

Cover description

Curve numbers for
hydrologic soil group—

Average percent

Cover type and hydrologic condition impervious area? A B C D
Fully developed urban areas fvegetation established)
Open space (lawns, parks, golf courses, cemeteries,
ete.P:
Poor condition (grass cover < 50%) .............. 68 ) 86 89
Fair condition (grass cover 50% t0 75%)........... 49 69 79 84
Good condition (grass cover > 75%) ....vvvnennn.. 39 61 74 80
Impervious areas:
Paved parking lots. roofs, driveways, etc.
(excluding right-of-way). ..ccoviveirininrnvnrnnnn. 98 98 98 98
Streets and roads: :
Paved: curbs and storm sewers (excluding
L4 11T 98 98 98 98
Paved: open ditches (including right-of-way) ....... & 89 92 93
Gravel (including right-of-way) ......vovuevinnnnn. 76 85 89 91
Dirt (including right-0f-way) .......ovivininnnn.n. 72 82 87 g9
Western desert urban areas:
Natural desert landseaping (pervious areas only}... 63 i . 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: .
Commercial and business...........oviveiennnnenn. 85 | . - I - 9%
Industrial....covviiniiiiiiiii i T2 81 88 91 93
Residential districts by average lot size:
See Table 602A
Developing urban areas
Newly graded areas (pervious aress only,
7 86 91 94

no vegetation)® .......uivueenn Cretinenesnanansneas

Average runoff condition, and I, = 0.25.

=

2 The average percent i impervious area shown was used to develop the composite CN's. Other assumptions are as follows: impervious areas are directly

connected to the drainage system. Impervious areas have a CN of 98, and pervious areas arc considered equivalent to open space in good hydrologic condition.

CN's for other cornbinations of conditions may be computed using Figure 603.

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

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

CN. The pervious area CN's are assumed equivalent to desert shrub in poor hydrologic condition.

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

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

REFERENCE:

WRC

ENGINEERING

SCS TR-55, USDA, June 1986.

Ravision Darte
TABLE 602
1 of 4
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INPUT
LINE

10
24
29

34

FLOOD HYDROGRAPH PACKAGE

JUH 1998
VERSION 4.1

RUN DATE 12HOV1S TIME

(HEC-.

10:27:

iR R T

1)

¥
*
*
¥
*
14 *
*
+

S

HEKEKEK KKK

E

LR B
HHE XX

ERE ]

O0O0TL X000

RODO0OT o0

:
oot B

e R R R

.
* U.S. ARMY CORPS OF ENGIHEERS *
* EYDROLOGIC ENGIMEERING CENTER +
* 609 SECOND STREET *
* DAVIS, CALIFORHMIA 95616 *
* (916) 756-1104 *
* *
* +*

AR AR E R AR TR R R AR R R N AR R A bbbk bR

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

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHAMGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRANT7 VERSION
SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

D3S:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: HEW FINITE DIFFERENCE ALGORITHM

NEW OPTIONS: DAMBREAK OUIFLOW SUBMERGENCE ,

LINE IDiveswselenens..2
*DIAGRAM
1 i
2 pi)
3 i
4 paa]
5 D
1 iT 5 o
7 10 5 0
B m 5 o
9 JR PREC 1.00
*
10 KK INT1
11 KM SUBBASIN INT1
12 BA .0180
3 PB 3.39
14 FC 0.000 0.020
15 PC 0.130 0.130
186 BC 0.190 0.197
17 PC 0.251 0.256
is PC 0.499 0.590
19 PC 0.860 0.868
20 FC 0.982 0.985
21 PC 0.998 0.999
22 LS o 93
23 uD .083
*
24 KK INT2
25 btd SUBBASIH IHT2
26 BA 0.0163
27 Ls 0 93.4
28 uD .090
*
29 KX INT3
30 bzl SUBBASTIN INHT3
31 BA .00B8
32 1s 0 93.7
33 uD .068
*
34 KK CcP1
35 KM
36 HC 2
+
37 Z2
SCHEMATIC DIAGRAM OF STREAM NETWORK
(V) ROUTING

(.) CONMECTOR

INTL

INT2

CP1

(*#t*) RUNOFF ALSO CCQMPUTED AT

HEC-1 INPUT

VILLAGE 21 PARCELS A AND

INTERIM ROUGH GRADED CONDITION
DESIGH STORM = 100-YEAR 6-HOUR STORM

STORM DISTRIBUTION = SDN3

COMBIMATION POINT CP1

{--->) DIVERSION OR PUMP FLOW

0.057
0.130
0.199%
0.270
0.710
0.876
0.987
1.000

300

0.070
0.133
0.200
0.278
0.744
0.888
0.989

0.087
0.140
0.201
0.281
0.781
0.910
0.930

0.108
0.142
0.204
0.283
0.812
0.926
0.953

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

THIS

LOCATION

0.124
0.148
0.214
0.295
0.819
0.937
0.993

0.130
0.158
0.229
0.322
0.835
0.950
0.93%4

PAGE 1

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 0.958
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*

*
*
+
*
*
*

7 10 QUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
FMIN 5
IDATE 1 Q0 STARTING DATE
ITIME 0000 STARTING TIME
RQ 300
HDDATE 2 0 ENDING DATE
HDTIME 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
LENGTIH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLIRME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
JP HULTI-PLAN OPTION
HPLAN 1 NHUMBER OF PLANS
JR MULTI-RATIO OPTION
RATICS OF PRECIPITATION
1.00
1
FLOWS IN CUBIC FEET PER SECOND,
OPERATION STATION AREA PLAN

FRER R R AR R R AR R AR R R R AR AR

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

*
*
.
*
RUN DATE  12HOV1S TIME 10:27:14 *
*
*

VILLAGE 21 PARCELS A AND B

INTERIH ROUGH GRADED CONDITION

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

HIKUTES IN COMPUTATION INTERVAL

KUMBER OF HYDROGRAPH ORDINATES

AR R R AR R R R AR RN R AR R AR R R AR A AR At

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

AR RN AR AR R AR R AR R AR AR AR AR NS

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

HYDROGRAPH AT

+ INT1 .02 1
HYDROGRAFH AT
+ INT2 .02 1
HYDROGRAPH AT
+ INT3 o1 &
2 COMBINED AT
+ CcPl .03 1

##% NORMAL EMD OF HEC-1 ##%

TIME

TIME

AREA IN SQUARE MILES

TIME TO PEAK IN HOURS

RATIOS APPLIED TO PRECIPITATION

RATIO 1 RATIO 2

1.00

42.
3.50

38.
3.50

22.
3.50

60.
3.50

.55

20.
3.50

18.
3.50

o s 8
3.50

29.
3.50
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*

*
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*
*
+
*

24
29

34

FLOOD HYDROGRAFPH PACKAGE

Ju 1998
VERSION 4.1

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JaH 73),

(HEC-1)

RUH DATE 040CT19 TIME 08:58:13

R e R e e e R AR )

*
*
*
*
+
+
+

X X X000 HHAR
X X X X X
X X X X
HoOOOK. KXHX X
X X X X
X X X X X
X X OX0oooo  0oxx

‘THE DEFINITIONS OF VARIABLES -RTIMP- AND

‘THE DEFINITION OF -AMSKK-
HEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE ,
DSS:READ TIME SERIES AT

-RTIOR—

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

LINE ID... -
*DIAGRAM
1 ID
2 D
3 D
4 ID
5 i
6 iT 5
7 Io 5
8 IN 5
9 JR PREC
*
10 KK ON1
11 e | SUBBASIN
12 BA .0180
13 PB 3.39
14 PC 0.000 0.
15 BC 0.130 0.
16 PC 0.190 0.
17 PC 0.251 0.
18 PC 0.499 0.
19 FC 0.860 0.
20 BC 0.982 0.
21 EC 0.998 0.
22 LS o
23 D .081
*
24 KK onz
25 M SUBBASIN
286 BA 0.0163
27 Ls o
28 uD 0.088
*
29 KK ON3
30 KM SUBBASIH
31 BA .oo8es
32 Ls o
33 uD .065
+
34 KX CcP1
35 KM
36 HC
*
37 2z

R I e e e T S e e

* *
3 U.S. ARMY CORPS OF ENGIHEERS i
* HYDROLOCGIC ERGIREERING CENTER *
* 609 SECOND STREET *
a DAVIS, CALIFORHIA 95616 *
* (916) 756-1104 *
+ +
+ *

dRA AR bR AR R AR AR Rk R R E

HEC1GS, HEC1DB, AND HECIKW.

HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.

HEC-1 INPUT

VILLAGE 21 PARCELS A AND B
PROPOSED /ULTIMATE COMNDITIONS

DESIGN STORM = 100-YEAR 6-HOUR STORM

STORM DISTRIBUTION

COMBINATION POINT
2

o
o000

onNl

020
130
197
256
590
868
985
999

95

ON2

95

o3

95

mnooo

0.057
0.130
0.199
0.270
0.710
0.876
0.987
1.000

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING
{.) CONNECTOR

ON1

(®#*%) RUNOFF ALSO COMPUTED AT

CPl

sSDN3

300

0.070
0.133
0.200
0.278
0.744
0.888
0.989

0.087
0.140
0.201
0.281
0.781
0.910
0.950

(--->) DIVERSION OR PUMP FLOW

0.108
0.142
0.204
0.283
0.812
0.926
0.993

{<---) RETURN OF DIVERTED OR PUMPED FLOCW

o3

- CPl.vsienanonan

THIS LOCATIOH

0.124
0.148
0.214
0.295
0.819
0.937
0.993

ON FM-CARD WAS CHANRGED WITH REVISIONS DATED 28 SEP 81.
SINGLE EVENT DAMAGE CALCULATICON, DSS:WRITE STAGE FREQUENCY,
DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

0.130
0.158
0.229
0.322
0.835
0.950
0.994

THIS IS THE FORTRANTT VERSION

PAGE 1

0.130 0.130
0.172 0.181
0.241 0.249
0.352 0.409
0.851 0.856
0.370 0.976
0.995 0.998
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+

+

+

+
*
*
*
* RUM DATE
*

*

Ju 1998

VERSIOH 4.1

04oCcTi9 TIME 08:58:13

FLOOD HYDROGRAPH PACKAGE (HE

ERRERERR RN RN AR R R AR R bbb R kb

c-1)

*
w
#
+
*
+
+

VILLAGE 21 PARCELS A AND B

PROPOSED /ULTIMATE CONDITIONS
DESIGN STORM = 100-YEAR 6-HOUR STORM
STORM DISTRIBUTION = SDN3

OUTFUT CONTROL VARIABLES

IPRNT 5
IpPLOT (o]
QSCAL 0.
HYDROGRAPH TIME DATA
FMIN 5
IDATE 1 o
ITIME 0000
RQ 300
HDDATE 2 [+]
HDTIME 0055
ICENT 19

COMPUTATION INTERVAL
TOTAL TIME RASE

ENGLISH UNITS

DRATINAGE AREA
PRECIPITATION DEPTH IRCHES
LERGTH, ELEVATION

Jp

OFERATICH

HYDROGRAFH AT

HYDROGRAFH AT

HYDROGRAPH AT

2 COMBINED AT

#4#+ NORMAL EXD

FLOW

STORAGE VOLIME

SURFACE AREA
TEMPERATURE

PRINT CONTIROL

PLOT

HYDROGRAPH PLOT SCALE

MIKNUTES IN COMPUTATION INIERVAL

CONTROL

STARTING DATE
STARTING TIME

KUMBER OF HYDROGRAPH ORDIMATES

ENDING DATE
ENDING TIME
CENTURY MARK

.08 HOURS
24.92 EQURS

SQUARE MILES

FEET

CUBIC FEET PER SECOND

ACRE-
ACRES

FEET

DEGREES FAHREWHEIT

HULTI-PLAN OFTION
HPLAN

1 NUMBER OF PLANS

HULTI-RATIO QPTION
RATIOS OF PRECIPITATION

1.00

.5

5

R T T T T

+ *
¥ U.S., ARMY CORPS OF ENGIMEERS *
* HYDROLOGIC ENGINEERING CENTIER *
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *
* (916) 756-1104 *
* +
* *

R et e e A R e R TR Y

PEAK FLOW AND STAGE (END-OF-PERIOD) SWM24ARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS

STATION

ON1

oN2

ON3

OF HEC-1 ###

AREA

.02

.02

.01

.03

FLCWS IN CUBIC FEET PER SECOND, AREA IH SQUARE MILES
TIME TO PEAK IN HOURS

PLAN

TIME

RATIOS APPLIED TO PRECIPITATION

BATIO 1 RATIO 2

1.00

45.
3.50

39.
3.50

23.
3.50

62.
3.50

.55

23.
3.50

20.
3.50

12,
3.50

32.
3.50




APPENDIX B - HYDRAULIC CALCS

100-Year Interim Conditions
Flowmaster Hydraulic Normal Depth Calculations
Drop Inlet Calculations for 1 and 2
100-Year Ultimate Condition
Flow Rate Hydraulic Street Cross Sections
Drop Inlet Calculations
Standard Form 6 Models w/Referenced Starting HGL Sheets
Emergency Overflow Calculations

D-Load Calculations



Worksheet for NEWLY GRADED SECTION I-1, 100-YEAR

Project Description

; Manning
Friction Method Fofriiil
Solve For Normal Depth
Input Data
Channel Slope 6.9100 %
Discharge 21.00 cfs
Section Definitions
Station Elevation
(ft) ()
1+00.00 1.00
1+03.00 0.00
1+34.00 0.00
1+37.00 1.00
Roughness Segment Definitions
Start Station Ending Station Roughness Coefficient
(1400.00, 1.00) (1+37.00, 1.00) 0.025
Options
Current Roughness Weighted Imf rgve]d
Method OukTS
Method
Open Channel Weighting ImLpr;Jtveld
Method ol
Method
Closed Channel Weighting Horton's
Method Method
Results
Normal Depth 0.15 ft
Elevation Range 00010 1'03
Flow Area 4.8 ft2
Wetted Perimeter 31.96 ft
Hydraulic Radius 0.15 ft
Top Width 31.91 ft
Normal Depth 0.15 ft
Critical Depth 0.24 ft
Critical Slope 1.4796 %
Velocity 4.40 ft/s
Velocity Head 0.30 ft
Specific Energy 0.45 ft
Froude Number 2.007
Flow Type Supercritical
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
roll-curb.fm8 Center [10.02.00.01)
11/12/2019 27 Siemon Company Drive Suite 200 W Page 1 of 2

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



Worksheet for NEWLY GRADED SECTION I-1, 100-YEAR
GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.15 ft

Critical Depth 0.24 ft

Channel Slope 6.9100 %

Critical Slope 1.4796 %

Bentley Systems, Inc. Haestad Methods Solution FlowMaster

roll-curb.fm8 Center [10.02.00.01)]
11/12/2019 27 Siemon Company Drive Suite 200 W Page 2 of 2

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



Cross Section for NEWLY GRADED SECTION I-1, 100-YEAR

Project Description

Manning
Formula

Solve For Normal Depth

Friction Method

Input Data

Channel Slope 6.9100 %
Normal Depth 0.15 ft
Discharge 21.00 cfs

1.20
1.10
1.00
0.90
0.80
o070\
060] |
0.50°
040 | |
D
0.20
o0
0.00
-0.10
-0.20

1400 1410  1+20 1+30
Station

Elevation

Bentley Systems, Inc. Haestad Methods Solution FlowMaster
roll-curb.fm8 Center [10.02.00.01]
11/12/2019 27 Siemon Company Drive Suite 200 W Page 1 of 1

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



Worksheet for NEWLY GRADED SECTION I-2, 100-YEAR

Project Description

- Manning
Friction Method Formula
Solve For Normal Depth

Iinput Data
Channel Slope 6.3000 %
Discharge 38.00 cfs

Section Definitions

Station Elevation
() (ft)
1+00.00 1.00
1+03.00 0.00
1+34.00 0.00
1+37.00 1.00
Roughness Segment Definitions
Start Station Ending Station Roughness Coefficient
(1+00.00, 1.00) (1+37.00, 1.00) 0.025
Options
Current Roughness Weighted Im{g&:‘;{g
Method Method
Open Channel Weighting Imgg;?.g
Method Method
Closed Channel Weighting Horton's
Method Method
Results
Normal Depth 0.22 ft
Elevation Range %0040 1‘02
Flow Area 7.0 ft2
Wetted Perimeter 3241 ft
Hydraulic Radius 0.22 ft
Top Width 3233 ft
Normal Depth 0.22 ft
Critical Depth 0.36 ft
Critical Slope 1.3052 %
Velocity 5.40 ft/s
Velocity Head 0.45 ft
Specific Energy 0.67 ft
Froude Number 2.038
Flow Type Supercritical
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
roll-curb.fm8 Center [10.02.00.01]
11/12/2019 27 Siemon Company Drive Suite 200 W Page 10f2

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



Worksheet for NEWLY GRADED SECTION I-2, 100-YEAR
GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.00 ft
Profile Description
Profile Headloss 0.00 ft
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 0.22 ft
Critical Depth 0.36 ft
Channel Slope 6.3000 %
Critical Slope 1.3052 %
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
roll-curb.fm8 Center [10.02.00.01]
11/12/2019 27 Siemon Gompany Drive Suite 200 W Page2of 2

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



Cross Section for NEWLY GRADED SECTION I-2, 100-YEAR

Project Description

Manning
Formula

Solve For Normal Depth

Friction Method

Input Data

Channel Slope 6.3000 %
Normal Depth 0.22 ft
Discharge 38.00 cfs

1.20
1.10
1.00°
0.90
0.80
0.70 |
0.60] |
0.50] |
0.40
0.30

Elevation

0.20] I
0.10

0.00
-0.10
-0.20

1+00

1+10

1420
Station

1+30

Bentley Systems, Inc. Haestad Methods Solution

Center

11122019 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

roll-curb.fm8

FlowMaster
[10.02.00.01)
Page 10f1



Titerien  Flows
Hydraulic Analysis Report

Project Data
Project Title:
Designer:
Project Date: Friday, October 04, 2019
Project Units: U.S. Customary Units

Notes:

Curb and Gutter Analysis: DI 1-2 sump interim

Notes:

Gutter Input Parameters
Longitudinal Slope of Road: 0.0050 ft/ft
Cross-Slope of Pavement: 0.0200 ft/ft
Uniform Gutter Geometry
Manning's n: 0.0160
Gutter Width: 2.0000 ft
Design Flow: 31.0000 cfs

Gutter Result Parameters
Width of Spread: 29.7533 ft
Gutter Depression: 0.0000 in
Area of Flow; 8.8526 fi"2
Eo (Gutter Flow to Total Flow): 0.1696
Gutter Depth at Curb: 7.1408 in

Inlet Input Parameters
Inlet Location: Inlet in Sag
Percent Clogging: 0.0000 %
Inlet Type: Sweeper Combo
Grate Type: P - 1-7/8
Grate Width: 2.0000 ft
Grate Length: 11.6670 ft
Length of Inlet: 13.3300 ft
Curb opening height: 6.0000 in
Local Depression: 4.0000 in

Inlet Result Parameters



Perimeter: 20.9300 ft

Effective Perimeter: 20.9300 ft

Area: 32.1089 ft2

Effective Area: 32.1089 ft"2

Depth at curb face (upstream of local depression): 0.5323 ft
Computed Width of Spread at Sag: 26.6167 ft

Flow type: Weir Flow

Efficiency: 1.0000

Clogging Factor (50%)

Grate, 11.67%1.5= 17.5’

Curb Opening 13.33*1.5=20’

20’ Long Type CM2 Inlet W/2.5’ Sweeper (7 Grates)
Intercept 31 cfs

Bypass 0 cfs

Ponding Depth _=_P__5_Z_3_ o) K

-—
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Worksheet for 31-Foot Section 1 100-year

Project Description

_— Manning
Friction Method Formula
Solve For Normal Depth
Input Data
Channel Slope 6.9100 %
Discharge 23.00 cfs
Section Definitions
Station Elevation
(ft) (ft)
0+95.00 1.00
0+495.00 0.48
1+00.00 0.38
1+01.50 0.00
1+02.50 0.08
1+02.50 0.13
1+15.50 0.39
1+28.50 0.13
1+28.50 0.08
1+29.50 0.00
1+31.00 0.38
1+31.00 1.00
Roughness Segment Definitions
Start Station Ending Station Roughness Coefficient
(0+95.00, 1.00) (0+95.00, 0.48) 0.013
(0+95.00, 0.48) (1+00.00, 0.38) 0.013
(1+00.00, 0.38) (1+02.50, 0.13) . 0.013
(1+02.50, 0.13) (1+15.50, 0.39) 0.016
(1+15.50, 0.39) (1+28.50, 0.13) 0.016
(1+28.50, 0.13) (1+31.00, 0.38) 0.013
(1+31.00, 0.38) (1431.00, 1.00) 0.013
Options
Current Roughness Welighted ImLprtc;ve‘d
Method Rerg
Method
Open Channel Weighting Imf rtc;ve'd
Method SRR
Method
Closed Channel Weighting Horton's
Method Method
Results
Normal Depth 0.34 ft
Elevation Range B 1'02
Bentley Systems, Inc. Haestad Methods Selution FlowMaster
roll-curb.fm8 Center [10.02.00.01]
11/4/2019 27 Siemon Company Drive Suite 200 W Page 1 of 2

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



Worksheet for 31-Foot Section 1 100-year

Results
Flow Area 3.2 ft2
Wetted Perimeter 25.53 ft
Hydraulic Radius 0.13 ft
Top Width 25.35 ft
Normal Depth 034 ft
Critical Depth 0.50 ft
Critical Slope 0.4508 %
Velocity 7.15 ftjs
Velocity Head 0.80 ft

Specific Energy
Froude Number
Flow Type

113 ft e L

3.542
Supercritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.00 ft
Profile Description
Profile Headloss 0.00 ft
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 0.34 ft
Critical Depth 0.50 ft
Channel Slope 6.9100 %
Critical Slope 0.4508 %
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
roll-curb.fm8 Center [10.02.00.01)
11/4/2019 27 Siemon Company Drive Suite 200 W Page 2 of 2

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



Cross Section for 31-Foot Section 1 100-year

Project Description

Friction Method

Solve For

Manning
Formula

Normal Depth

Input Data

Channel Slope
Normal Depth
Discharge

6.9100 %
0.34 ft
23.00 cfs

roll-curb.fm8
11/4/2019

Elevation

1.20
1.10

0.90
0.80
0.70

o060

0.50
0.40
0.30
0.20

010 |

0.00

-0.20

1400

1+10
Station

1+20

1+30

Bentley Systems, Inc. Haestad Methods Solution

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

Center

FlowMaster
[10.02.00.01]
Page 1 of 1



Worksheet for 31-Foot Section 2 100-year

Project Description

Friction Method

Manning
Formula

Solve For Normal Depth
Input Data
Channel Slope 1.0000 %
Discharge 23.00 cfs
Section Definitions
Station Elevation
(ft) (ft)
0+95.00 1.00
0+95.00 0.48
1+00.00 0.38
1+01.50 0.00
1+02.50 0.08
1+02.50 0.13
1+15.50 0.39
1+28.50 0.13
1+28.50 0.08
1+29.50 0.00
1+31.00 0.38
1+31.00 1.00
Roughness Segment Definitions
Start Station Ending Station Roughness Coefficient
(0+95.00, 1.00) (0+495.00, 0.48) 0.013
(0+95.00, 0.48) (1+00.00, 0.38) 0.013
(1+00.00, 0.38) (1+02.50, 0.13) 0.013
(1+02.50, 0.13) (1+15.50, 0.39) 0.016
(1+15.50, 0.39) (1+28.50, 0.13) 0.016
(1+28.50, 0.13) (1+31.00, 0.38) 0.013
(1+31.00, 0.38) (1+31.00, 1.00) 0.013
Options
Current Roughness Weighted [mLprtc;ve!d
Method et
Method
Open Channel Weighting ImLprtotveld
Method i
Method
Closed Channel Weighting Horton's
Method Method
Results
Normal Depth 0.44 ft
Elevation Range 0.00to 1‘02
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
roll-curb.fm8 Center [10.02.00.01]
11/4/2019 27 Siemon Company Drive Suite 200 W Page 1 of 2

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



Worksheet for 31-Foot Section 2 100-year

Results
Flow Area 6.5 ft2
Wetted Perimeter 34.56 ft
Hydraulic Radius 0.19 ft
Top Width 34.30 ft
Normal Depth 0.44 ft
Critical Depth 0.50 ft
Critical Slope 0.4684 %
Velocity __3511s
Velocity Head T0.19ft
Specific Energy 0.64 ft
Froude Number 1.417

Flow Type

Supercritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.00 ft
Profile Description
Profile Headloss 0.00 ft
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 0.44 ft
Critical Depth 0.50 ft
Channel Slope 1.0000 %
Critical Slope 0.4684 %
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
roll-curb.fm8 Center [10.02.00.01]
11/4/2019 27 Siemon Company Drive Suite 200 W Page 20of 2

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



Cross Section for 31-Foot Section 2 100-year

Project Description

_— Manning
Friction Method Formula

Solve For Normal Depth

Input Data

Channel Slope 1.0000 %
Normal Depth 0.44 ft
Discharge 23.00 cfs

1.20
i e
1.00 |¢
0.90
0.80
0.70
0.60
0.50
0.40|

g e e
o20] \
0.10]
0.00
-0.10
-0.20

Elevation

1400 1410 1420 1430
Station

Benlley Systems, Inc. Haestad Methods Solution FlowMaster
roll-curb.fm8 Center [10.02.00.01)
11/4/2019 27 Siemon Company Drive Suite 200 W Page 1of 1

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



Worksheet for 31-Foot Section 3 100-year

Project Description

- Manning
Friction Method Formula
Solve For Normal Depth
Input Data
Channel Slope 0.5000 %
Discharge 45.00 cfs
Section Definitions
Station Elevation
(ft) (ft)
0+95.00 1.00
0+95.00 0.48
1+00.00 0.38
1+01.50 0.00
1+02.50 0.08
1+02.50 0.13
1+15.50 0.39
1+28.50 0.13
1+28.50 0.08
1+29.50 0.00
1+31.00 0.38
1+31.00 1.00
Roughness Segment Definitions
Start Station Ending Station Roughness Coefficient
(0+95.00, 1.00) (0+95.00, 0.48) 0.013
(0+95.00, 0.48) (1+00.00, 0.38) 0.013
(1+00.00, 0.38) (1+02.50, 0.13) 0.013
(14+02.50, 0.13) (1+15.50, 0.39) 0.016
(1+15.50, 0.39) (1+28.50, 0.13) 0.016
(1+28.50, 0.13) (1+31.00, 0.38) 0.013
(1+31.00, 0.38) (1+31.00, 1.00) 0.013
Options
Current Roughness Weighted [mprove[d
Method Lotter's
- Method
Open Channel Weighting Improveld
Method Lotter's
Method
Closed Channel Weighting Horton's
Method Method
Results
Normal Depth 0.62 ft
Elevation Range 000t 1.02
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
roll-curb.fm8 Center [10.02.00.01]
11/4/2019 27 Siemon Company Drive Suite 200 W Page 1of 2

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



Worksheet for 31-Foot Section 3 100-year

Results

Flow Area 12.7 fi2
Wetted Perimeter 36.57 ft
Hydraulic Radius 0.35ft
Top Width 36.00 ft
Normal Depth _0.62ft
Critical Depth 0.63 ft
Critical Slope 0.4493 %
Velocity _3.54 fi/s
Velocity Head 0.19 ft
Specific Energy 0.81 ft
Froude Number 1.050
Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.00 ft
Profile Description
Profile Headloss 0.00 ft
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 0.62 ft
Critical Depth 0.63 ft
Channel Slope 0.5000 %
Critical Slope 0.4493 %
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
roll-curb.fm8 Center [10.02.00.01]
11/4/2019 27 Siemon Company Drive Suite 200 W Page 2 of 2

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



Cross Section for 31-Foot Section 3 100-year

Project Description

Manning
Formula

Solve For Normal Depth

Friction Method

Input Data

Channel Slope 0.5000 %
Normal Depth 0.62ft
Discharge 45.00 cfs

1.20
110

PYET P  E R S
O | B e
0.80
0.70
0.60
0.50
0.40
0.30
020 |\ i~
o10|] |
0.00]
-0.10 -
-0.200

1400  1+10 1420 1430
Station

Elevation

Benlley Systems, Inc. Haestad Methods Solution FlowMaster
roll-curb.fm8 Center [10.02.00.01)
11/4/2019 27 Siemon Company Drive Suite 200 W Page 10f 1

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




Worksheet for 39-Foot Section 4 100-year

Project Description

Friction Method

Manning
Formula

Solve For Normal Depth
Input Data
Channel Slope 6.3000 %
Discharge 30.00 cfs
Section Definitions
Station Elevation
(f (ft)
0+95.00 1.00
0+95.00 0.48
1+00.00 0.38
1+01.50 0.00
1+02.50 0.08
1+02.50 0.13
1+19.50 0.47
1+36.50 0.13
1+36.50 0.08
1+37.50 0.00
1+39.00 0.38
1+39.00 1.00
Roughness Segment Definitions
Start Station Ending Station Roughness Coefficient
(0+95.00, 1.00) (0+95.00, 0.48) 0.025
(0-+95.00, 0.48) (1+00.00, 0.38) 0.025
(1-+00.00, 0.38) (1+02.50, 0.13) 0.013
(1+02.50, 0.13) (1+19.50, 0.47) 0.016
(1+19.50, 0.47) (1+36.50, 0.13) 0.016
(1+36.50, 0.13) (1+39.00, 0.38) 0.013
(1+39.00, 0.38) (1+39.00, 1.00) 0.025
Options
Current Roughness Weighted Iergg;?g
Method Method
Open Channel Weighting [mlf) rtc;veld
Method i
Method
Closed Channel Weighting Horton's
Method Method
Results
Normal Depth 0.37 ft
Elevation Range %0010 1'02
Bentley Systems, Inc. Haeslad Methods Solution FlowMaster
roll-curb.fm8 Center [10.02.00.01]
11/4/2019 27 Siemon Company Drive Suite 200 W Page 10of2

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



Worksheet for 39-Foot Section 4 100-year

Results
Flow Area 4.2 ft2
Wetted Perimeter 29.50 ft
Hydraulic Radius 0.14 ft
Top Width 2932 ft
Normal Depth _ 0371t
Critical Depth 0.53 ft
Critical Slope 0.4650 %
Velocity 7.20 ftfs
Velocity Head ToBlft
Specific Energy 1.17 ft
Froude Number 3.367
Flow Type Supercritical
GVF Input Data
Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.00 ft
Profile Description
Profile Headloss 0.00 ft
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 0.37 ft
Critical Depth 0.53 ft
Channel Slope 6.3000 %
Critical Slope 0.4650 %
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
roll-curb.fm8 Center [10.02.00.01]
11/4/2019 27 Siemon Company Drive Suite 200 W Page 2 of 2

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




Cross Section for 39-Foot Section 4 100-year

Project Description

Manning
Formula

Solve For Normal Depth

Friction Method

Input Data

Channel Slope 6.3000 %
Normal Depth 0.37 ft
Discharge 30.00 cfs

1.20
1.10
PiTY P
0.90
0.80
0.70
0.60
0.50
0.40| S
030] | |
0.20]
o0 |
0.00
-0.10 - -
-0.20|

Elevation

T 1400 1410 1420 1+30 144
Station

Bentley Systems, Inc. Haestad Methods Solution FlowMaster
roll-curb.fm8 Center [10.02.00.01]
11/4/2019 27 Siemon Company Drive Suite 200 W Page 1 of 1

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



Worksheet for 31-Foot Section 5 100-year

Project Description

Friction Method

Solve For

Manning
Formula

Normal Depth

Input Data

Channel Slope
Discharge

3.8300 %
23.00 cfs

Section Definitions

Station Elevation
(ft) (ft)
0+95.00 1.00
0+95.00 0.48
1+00.00 0.38
1+01.50 0.00
1+02.50 0.08
1402.50 0.13
1+15.50 0.39
1+28.50 0.13
1428.50 0.08
1429.50 0.00
1+31.00 0.38
1+31.00 1.00
Roughness Segment Definitions
Start Station Ending Station Roughness Coefficient
(0+95.00, 1.00) (0+95.00, 0.48) 0.013
(0+95.00, 0.48) (1+00.00, 0.38) 0.013
(1+00.00, 0.38) (1+02.50, 0.13) 0.013
(1+02.50, 0.13) (1+15.50, 0.39) 0.016
(1+15.50, 0.39) (1+28.50, 0.13) 0.016
(1+28.50, 0.13) (1+31.00, 0.38) 0.013
(1+31.00, 0.38) (1+31.00, 1.00) 0.013
Options
Current Roughness Weighted Imﬁg&;iﬂ
Methad Method
Open Channel Weighting Im&:ﬂ;ﬁg
Method Method
Closed Channel Weighting Horton's
Method Method
Results
Normal Depth 0.37 ft
Elevation Range 0:00%t0 1'03
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
roll-curb.fm8 Center [10.02.00.01)
11/472019 27 Siemon Company Drive Suite 200 W Page 10f2

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



Worksheet for 31-Foot Section 5 100-year

Results
Flow Area 4.1 ft2
Wetted Perimeter 28.97 ft
Hydraulic Radius 0.14 ft
Top Width 28.78 ft
Normal Depth 0371t
Critical Depth 050 ft
Critical Slope 0.4700 %
Velocity ) _5£2_ ft/s
Velocity Head S 0491t
Specific Energy 0.86 ft
Froude Number 2.630
Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.37 ft

Critical Depth 0.50 ft

Channel Slope 3.8300 %

Critical Slope 0.4700 %

Bentley Systems, Inc. Haestad Methods Solution FlowMaster

roll-curb.fm8 Center [10.02.00.01]
11/4/2019 27 Siemon Company Drive Suite 200 W Page 2 of 2

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



Cross Section for 31-Foot Section 5 100-year

Project Description

Friction Method

Solve For

Manning
Formula

Normal Depth

Input Data

Channel Slope
Normal Depth
Discharge

3.8300 %
0.37 ft
23.00 cfs

roll-curb.fm8
11/4/2019

Elevation

1.20|
1.10]
1.00
0.90
0.80
0.70 ||
s | R
0.50

0.40

0.30
0.20 PrETCELE - -
010

LT . A
010 T
-0.201

1400  1+10 1+20
Station

1+30

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

FlowMaster
[10.02.00.01]
Page 1of 1




VZ. Flows Fon~ Sobbbasim Qw3

Worksheet for 31-Foot Section 6 100-year

Project Description

5 Manning
Friction Method Formula
Solve For Normal Depth
Input Data
Channel Slope 8.8000 %
Discharge 12.00 cfs
Section Definitions
Station Elevation
(f) (f0)
0+95.00 1.00
0+95.00 0.48
1+00.00 0.38
1+01.50 0.00
1+02.50 0.08
1+02.50 0.13
1+15.50 0.39
1+28.50 0.13
1+28.50 0.08
1429.50 0.00
14+31.00 0.38
1+31.00 1.00
Roughness Segment Definitions
Start Station Ending Station Roughness Coefficient
(0+95.00, 1.00) (0+95.00, 0.48) 0.013
(0+95.00, 0.48) (1+00.00, 0.38) 0.013
(1+00.00, 0.38) (1+02.50, 0.13) 0.013
(1+02.50, 0.13) (1+15.50, 0.39) 0.016
(1+15.50, 0.39) (1+28.50, 0.13) 0.016
(1+28.50, 0.13) (1+31.00, 0.38) 0.013
(1+31.00, 0.38) (1+31.00, 1.00) 0.013
Options
Current Roughness Weighted Imgg:f.g
Method Method
Open Channel Weighting Im&r&:ﬁi
Method Method
Closed Channel Weighting Horton's
Method Method
Results
Normal Depth 0.27 ft
Elevation Range DA o 1'02
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
roll-curb.fm8 Center [10.02.00.01]
11/14/2019 27 Siemon Company Drive Suite 200 W Page 1 0f 2

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




Worksheet for 31-Foot Section 6 100-year

Results
Flow Area 1.8 ft2
Wetted Perimeter 18.81 ft
Hydraulic Radius 0.10 ft
Top Width 18.65 ft
Normal Depth 0.27 ft
Critical Depth 0.41 ft
Critical Slope 0.5385 %
Velocity 6.57 ft/s
Velocity Head 0.67 ft
Specific Energy 0.94 ft
Froude Number 702
Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.27 ft

Critical Depth 0.41 ft

Channel Slope 8.8000 %

Critical Slope 0.5385 %

Bentley Systems, Inc. Haestad Methods Solution FlowMaster

roll-curb.fm8 Center [10.02.00.01)
11/14/2019 27 Siemon Company Drive Suite 200 W Page20f2

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




Cross Section for 31-Foot Section 6 100-year

Project Description

o Manning
Friction Method Formula

Solve For Normal Depth

Input Data

Channel Slope 8.8000 %
Normal Depth 0.27 ft
Discharge 12.00 cfs
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Bentley Systems, Inc. Haestad Methods Solution FlowMaster
roll-curb.fm8 Center [10.02.00.01]
11/14/2019 27 Siemon Company Drive Suite 200 W Page 1 of 1

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



Hydraulic Analysis Report

Project Data
Project Title:
Designer:
Project Date: Friday, October 04, 2019
Project Units: U.S. Customary Units
Notes:

Curb and Gutter Analysis: DI 1-2 sump

Notes:

Gutter Input Parameters
Longitudinal Slope of Road: 0.0050 ft/ft
Cross-Slope of Pavement: 0.0200 ft/ft
Uniform Gutter Geometry
Manning's n: 0.0160
Gutter Width: 2.0000 ft
Design Flow: 24.0000 cfs

Gutter Result Parameters
Width of Spread: 27.0304 ft
Gutter Depression: 0.0000 in
Area of Flow: 7.3064 ft"2
Eo (Gutter Flow to Total Flow): 0.1856
Gutter Depth at Curb: 6.4873 in

Inlet Input Parameters
Inlet Location: Inlet in Sag
Percent Clogging: 0.0000 %
Inlet Type: Sweeper Combo
Grate Type: P - 1-7/8
Grate Width: 2.0000 ft
Grate Length: 11.6670 ft
Length of Inlet: 13.3300 ft
Curb opening height: 6.0000 in
Local Depression: 4.0000 in

Inlet Result Parameters




Perimeter: 20.9300 ft

Effective Perimeter: 20.9300 ft

Area: 32.1089 ft*2

Effective Area: 32.1089 ft"2

Depth at curb face (upstream of local depression): 0.4300 ft
Computed Width of Spread at Sag: 21.5020 ft

Flow type: Weir Flow

Efficiency: 1.0000

Clogging Factor (50%)

Grate, 11.67*1.5= 17.5’

Curb Opening 13.33*1.5=20’

20’ Long Type CM2 Inlet W/2.5’ Sweeper (7 Grates)
Intercept 24 cfs

Bypass 0 cfs

Ponding Depth = 0.43



Hydraulic Analysis Report

Project Data
Project Title:
Designer:
Project Date: Friday, October 04, 2019
Project Units: U.S. Customary Units

Notes:

Curb and Gutter Analysis: DI 3
Notes:

Gutter Input Parameters
Longitudinal Slope of Road: 0.0050 ft/ft
Cross-Slope of Pavement: 0.0200 ft/ft
Uniform Gutter Geometry
Manning's n: 0.0160
Gutter Width: 2.0000 ft
Design Flow: 6.0000 cfs

Gutter Result Parameters
Width of Spread: 16.0724 ft
Gutter Depression: 0.0000 in
Area of Flow: 2.5832 ft"2
Eo (Gutter Flow to Total Flow): 0.2987
Gutter Depth at Curb: 3.8574 in

Inlet Input Parameters
Inlet Location: Inlet in Sag
Percent Clogging: 0.0000 %
Inlet Type: Sweeper Combo
Grate Type: P - 1-7/8
Grate Width: 2.0000 ft
Grate Length: 1.6670 ft
Length of Inlet: 3.3300 ft
Curb opening height: 6.0000 in
Local Depression: 4.0000 in

Inlet Result Parameters



Perimeter: 10.9300 ft

Effective Perimeter: 10.9300 ft

Area: 5.7756 ft2

Effective Area: 5.7756 ft"2

Depth at curb face (upstream of local depression): 0.2594 ft
Computed Width of Spread at Sag: 12.9713 ft

Flow type: Weir Flow

Efficiency: 1.0000

Clogging Factor (50%)

Grate, 1.67*1.5= 2.5’

Curb Opening 3.33*1.5=5’

5’ Long Type CM2 Inlet W/2.5’ Sweeper (1 Grates)
Intercept 6 cfs

Bypass 0 cfs

Ponding Depth = 0.26




Hydraulic Analysis Report

Project Data
Project Title:
Designer:
Project Date: Friday, Qctober 04, 2019
Project Units: U.S. Customary Units
Notes:

Curb and Gutter Analysis: DI 4

Notes:

Gutter Input Parameters
Longitudinal Slope of Road: 0.0050 ft/ft
Cross-Slope of Pavement: 0.0200 ft/ft
Uniform Gutter Geometry
Manning's n: 0.0160
Gutter Width: 2.0000 ft
Design Flow: 23.0000 cfs

Gutter Result Parameters
Width of Spread: 26.6025 ft
Gutter Depression: 0.0000 in
Area of Flow: 7.0769 ft"2
Eo (Gutter Flow to Total Flow): 0.1883
Gutter Depth at Curb: 6.3846 in

Inlet Input Parameters
Inlet Location: Inlet in Sag
Percent Clogging: 0.0000 %
Inlet Type: Sweeper Combo
Grate Type: P - 1-7/8
Grate Width: 2.0000 ft
Grate Length: 13.3300 ft
Length of Inlet: 15.0000 ft
Curb opening height: 6.0000 in
Local Depression: 4.0000 in

Inlet Result Parameters




Perimeter: 22.6000 ft

Effective Perimeter: 22.6000 ft

Area: 36.4940 fth2

Effective Area: 36.4940 ftA2

Depth at curb face (upstream of local depression): 0.3842 ft
Computed Width of Spread at Sag: 19.2121 ft

Flow type: Weir Flow

Efficiency: 1.0000

Clogging Factor (50%)

Grate, 13.33*1.5= 20’

Curb Opening 15.071.5=22.5’

22.5' Long Type CM2 Inlet W/2.5’ Sweeper (8 Grates)
Intercept 23 cfs

Bypass 0 cfs

Ponding Depth = 0.38



Hydraulic Analysis Report

Project Data
Project Title:
Designer:
Project Date: Friday, October 04, 2019
Project Units: U.S. Customary Units

Notes:

Curb and Gutter Analysis: DI 5

Notes:

Gutter Input Parameters
Longitudinal Slope of Road: 0.0050 ft/ft
Cross-Slope of Pavement: 0.0200 ft/ft
Uniform Gutter Geometry
Manning's n: 0.0160
Gutter Width: 2.0000 ft
Design Flow: 16.0000 cfs

Gutter Result Parameters
Width of Spread: 23.2177 ft
Gutter Depression: 0.0000 in
Area of Flow: 5.3906 ft*2
Eo (Gutter Flow to Total Flow): 0.2138
Gutter Depth at Curb: 5.5722 in

Inlet Input Parameters
Inlet Location: Inlet in Sag
Percent Clogging: 0.0000 %
Inlet Type: Sweeper Combo
Grate Type: P - 1-7/8
Grate Width: 2.0000 ft
Grate Length: 6.6670 ft
Length of Inlet: 8.3300 ft
Curb opening height: 6.0000 in
Local Depression: 4.0000 in

Inlet Result Parameters



Perimeter: 15.9300 ft

Effective Perimeter: 15.9300 ft

Area: 18.9423 ft*2

Effective Area: 18.9423 ftA2

Depth at curb face (upstream of local depression): 0.4000 ft
Computed Width of Spread at Sag: 20.0022 ft

Flow type: Weir Flow

Efficiency: 1.0000

Clogging Factor (50%)

Grate, 6.67*1.5= 10’

Curb Opening 8.33*1.5=12.5’

12.5’ Long Type CM2 Inlet W/2.5’ Sweeper (4 Grates)
Intercept 16 cfs

Bypass 0 cfs

Ponding Depth = 0.40




Hydraulic Analysis Report

Project Data
Project Title:
Designer:
Project Date: Friday, October 04, 2019
Project Units: U.S. Customary Units
Notes:

Curb and Gutter Analysis: DI U2 6-7
Notes:

Gutter Input Parameters
Longitudinal Slope of Road: 0.0630 ft/ft
Cross-Slope of Pavement: 0.0200 ft/ft
Uniform Gutter Geometry
Manning's n: 0.0160
Gutter Width: 2.0000 ft
Design Flow: 14.0000 cfs

Gutter Result Parameters
Width of Spread: 13.7326 ft
Gutter Depression: 0.0000 in
Area of Flow: 1.8858 ft*2
Eo (Gutter Flow to Total Flow): 0.3431
Gutter Depth at Curh: 3.2958 in

Inlet Input Parameters
Inlet Location: Inlet on Grade
Inlet Type: Sweeper Combo
Grate Type: P - 1-7/8
Grate Width: 2.0000 ft
Grate Length: 6.6670 ft
Length of Inlet: 8.3300 ft
Local Depression: 4.0000 in

Inlet Result Parameters




Intercepted Flow: 7.4407 cfs
Bypass Flow: 6.5593 cfs
Approach Velocity: 7.2964 ft/s
Splash-over Velocity: 16.7118 ft/s
Efficiency: 0.5315

Clogging Factor (50%)

Grate, 6.67*1.5= 10’

Curb Opening 8.33*1.5=12.5’

12.5' Long Type CM2 Inlet W/2.5’ Sweeper (4 Grates)
Intercept 7 cfs

Bypass 7 cfs
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Storm Drain Hydraulics Calculations

WOODSIDE PARCEL AAND B DATE: 11/11/19
Storm Drain Manning's n (typ=0.013)= | 0.013 Inlet Structure Type or K= . D Headwall:Square Edge (cut concrete and CMP)
CONDUIT DATA FLOW DATA ENERGY LOSS DATA EGL & HGL COMMENTS
PIPE TRANSITION
STATION PIPE BOX IRREG # INVERT ELEV L S A L] Q VvV |v2/i2g Sf Ave. Frict | Frict Manhole Junction Contraclion/ Inlet Expansion/Outlet Bend Misc CONDUIT TRANSITION FULLY
FROM TO T/R| D |SPAN|RISE | AREA |HYD RAD D/S u/is S H; H, © | Kon | Hen [¢] K; H, Intet/ K; H. [¢] Ks | Ho |Reena] © Ky | Hy | Han | Total u/s uis uis uis PART | CRTL
(f) (ft) (i) | (W | (®) | (@) (M) () () (f) (%) (%) (cfs) | (i) [ () | (Riit) | (fUf) | () [ () [(deg) (ft) | (deg) () | Cont (f) |(deq) (M) | (1) [(deg) W @ | @ EGL HGL EGL HGL | FLOW
100.00 30 40.50 OulletK.=| 1.0 45.61 4430
100.00 24003 | R | 30 1] 40.50 56.18 140.0 | 11.20% | 4.91 | 0.0049 | 450 | 9.17 | 1.31 | 0.0120 | 0.0120 | 1.68 0.00 59.99 58.68 PART | D/S
240.03 | 24503 | T | 30 1| 5618 | 5648 50 | 6.00% | 491 | 0.0049 | 220 | 448 | 0.31 | 0.0029 | 0.0074 004 0 (002|003 0 | 085 1.04 1.10 61.09 60.78 | FULL | U/s
24503 | 27002 | R| 30 1| 5648 | 5661 | 250 | 0.50% | 4.91 | 0.0049 | 22.0 | 4.48 | 0.31 | 0.0029 | 0.0029 | 0.07 000 | 61.16 60.85 FULL | uIs
270.02 27502 | T | 24 1| 56.61 56.62 50 0.30% | 3.14 | 0.0049 | 16.0 | 5.09 | 0.40 | 0.0050 | 0.0039 0.02) 88 | 1.33 | 0.41 88 0.27 | 0.20 0.64 61.80 61.39 FULL | Wws
275.02 31355 | R| 24 1| 56.62 56.80 38.5 0.47% | 3.14 | 0.0049 | 16.0 | 5.09 | 0.40 | 0.0050 | 0.0050 | 0.19 0.00 61.99 61.59 FULL | WS
313.55 313565 | T | 24 1| 56.80 56.80 0.0 3.14 | 0.0049 | 16.0 | 5.09 | 0.40 | 0.0050 | 0.0050 0.00 Ki= 04 0.16 0.16 62.15 62,15 FULL urs

Date Printed 11/11/2019 STND FORM 6




Storm Drain Hydraulics Calculations

STORM DRAIN LATERAL TO INLET #3 DATE: 111119
Storm Drain Manning's n (typ=0.013)= 0.013 Inlet Structure Type or K= D Headwall:Square Edge (cut concrete and CMP)
CONDUIT DATA FLOW DATA ENERGY LOSS DATA EGL & HGL COMMENTS
PIPE TRANSITION
STATION PIPE| BOX IRREG #| INVERTELEV L S A @ Q | Vv |vazg| sf Ave. | Frict | Frict Manhole Junction Conlraction/ Inlet | Expansion/Outlet Bend Misc CONDUIT TRANSITION FULL
FROM TO |T/R| D |SPAN|RISE | AREA|HYD RAD DIS uIs S¢ H | H| ® | Ken | Hin | © K H | Inlet [ K Ho | © | K | Ho [Roens| © | Ko | Ho | Ha | Total| wis urs uIs U/S | PART | CRTL
() (ft) iy | () | ®) | @) (ft) (ft) (f1) (1) (%) (%) (cfs) | (Us) | () | (fUm) ) | (1) | (R) [(deg) () | (deg) (f) | Cont (f) |(deq) () | (7) [(deg) | @ | (M EGL HGL EGL HGL | FLOW
100.00 18 56.61 OutletK,=| 1.0 61.58 61.40
100.00 | 15843 | R| 18 1] 56.61 | 5692 | 584 | 0.52% | 1.77 | 0.0049 | 6.0 | 340 0.18 | 0.0032 | 0.0032 | 0.19 0.00 | 61.77 61.59 FULL | wis
158.43 | 15843 | 7| 18 1| 5692 | 5692 0.0 1.77 | 0.0049 | 6.0 | 3.40 | 0.18 | 0.0032 | 0.0032 0.00 Ki= | 04 | 0.07 0.07 61.84 61.84 | FULL [ urs

Date Printed 11/11/2019 LATERAL 3




Summary of Results

(Optional) HGL with respect Plan Set and Sheet Number
STATION| INVERT | SOFFIT EGL HGL GRADE ILOCATION DESCRIPTION to FG
100.00 56.61 58.11 61.58 61.40 64.50 MH1 TMH OK
158.43 56.92 58.42 61.77 61.59 64.00 DI 3 FL OK
158.43 56.92 58.42 61.84 61.84 64.00 DI 3 FL OK
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Storm Drain Hydraulics Calculations

STORM DRAIN MAINLINE IN SAILING STONES STREET DATE; 11118119
Storm Drain Manning's n (typ=0.013)= 0.013 Inlet Structure Type or K= D Headwall:Square Edge (cut concrete and CMP)
CONDUIT DATA FLOW DATA ENERGY LOSS DATA EGL & HGL COMMENTS
PIPE TRANSITION
STATION PIPE BOX IRREG # INVERT ELEV L S A @ Q VvV |V2i2g Sf Ave. Frict | Frict Manhole Junclion Contraction/ Inlet Expansion/Outlet Bend Misc CONDUIT TRANSITION FULL
FROM TO T/R| D |SPAN|RISE | AREA|HYD RAD D/s urs S H; H | @ | Ko | Hen [e] K H; Inlet/ K H. 0 | K| Ho |Rees] © Ko | Ho | Ha | Total urs urs uis urs PART | CRTL
() () )| @ | ® | () () (f) () (f) (%) | (1) (cfs) | (Us) | () | (W) | (/) | (R) | (R) [(deq) (f) | (deg) (f) | Cont (f) |(deg) (M) | (M) [(deg) W m| m EGL HGL EGL HGL | FLOW
100.00 36 24.44 Outiet K;=[ 1.0 32.39 31.20
100.00 24008 | R| 36 1] 24.44 33.92 140.1 | 6.77% | 7.07 | 0.0049 | 62.0 | 8.77 | 1.19 | 0.0086 | 0.0086 | 1.21 0.00 38.11 36.92 PART | D/S
240.08 24508 | T { 30 1| 3392 34.10 5.0 3.60% | 491 | 0.0049 | 38.0 | 7.74 | 0.93 | 0.0086 | 0.0086 0.04| 18 | 0.11 | 0.13 0 0.85 | 0.40 0.58 38.69 37.76 FULL u/s
245.08 26026 | R} 30 1| 34.10 34.18 15.2 0.50% | 491 | 0.0049 | 38.0 | 7.74 | 0.93 | 0.0086 | 0.0086 | 0.13 0.00 38.82 37.89 FULL [ WS
260.26 26526 | T | 18 1| 34.18 34.31 5.0 2.58% | 1.77 | 0.0049 | 14.0 | 7.92 | 0.97 | 0.0177 | 0.0131 0.07| 57 | 063 | 0.59 44 0.55 | 0.39 1.05 39.87 38.89 FULL [ Ws
265.26 30370 | R| 18 i 343 35.90 38.4 4.15% | 1.77 | 0.0049 | 140 | 7.92 [ 0.97 | 0.0177 | 0.0177 | 0.68 0.00 40.55 39.57 FULL [ WS
303.70 30870 { T | 18 1| 35.90 36.08 5.0 3.60% | 1.77 | 0.0049 | 140 | 7.92 [ 097 | 0.0177 | 0.0177 0.09| 36 | 0.32 | 0.31 0.40 40.95 39.97 FULL uis
30870 | 35598 | R| 18 1| 3608 | 37.06 | 47.3 | 2.06% | 1.77 | 0.0049 | 14.0 | 7.92 | 0.97 | 0.0177 | 0.0177 | 0.84 000 [ 4179 | 40.81 FULL | /s
355,98 36098 | T | 18 1| 37.08 37.19 5.0 2.76% | 1.77 | 0.0049 | 140 | 7.92 | 0.97 | 0.0177 | 0.0177 0.09| 36 | 0.32 | 0.31 0.40 42.19 41.21 FULL | U/iS
360.98 39418 | R| 18 1] 37.19 38.43 33.2 3.73% | 1.77 | 0.0049 | 140 | 7.92 | 0.97 | 0.0177 | 0.0177 | 0.59 0.00 42.77 41.80 FULL uis
39418 | 39918 | T | 18 1] 3843 | 3888 50 | 500% | 1.77 | 0.0049 | 140 | 7.92 | 0.97 | 0.0177 | 0.0177 0.08| 16 | 0.1 [ 0.11 0.20 42.97 4199 | FULL [ uis
399.18 61232 | R| 18 1] 38.68 51.58 213.1 | 6.05% | 1.77 | 0.0049 | 140 | 7.92 | 0.97 | 0.0177 | 0.0177 | 3.77 0.00 54.05 53.08 PART | DIS
612.32 61732 | T| 18 1| 51.58 52.04 5.0 9.20% | 1.77 | 0.0049 | 140 | 7.92 | 0.97 | 0.0177 | 0.0177 0.09| 73 | 0.85 | 0.83 36 0.60 | 0.39 1.31 55.36 5439 FULL urs
617.32 | 64259 | R| 18 1| 52.04 | 5520 | 253 |[1249% | 1.77 | 0.0049 | 140 | 7.92 | 0.97 | 0.0177 | 0.0177 | 0.45 0.00 [ 5767 | 56.70 PART | DI$
64259 | 84259 | T | 18 1] 5520 | 55.20 0.0 1.77 | 0.0049 | 140 | 7.92 | 0.97 | 0.0177 | 0.0177 0.00 Ki= | 04 | 039 0.39 58.06 58.06 | FULL | WS

Date Printed 11/18/2019 SF6-36-inch mailine




Summary of Results

(Optional) HGL with respect Plan Set and Sheet Number
STATION| INVERT | SOFFIT EGL HGL GRADE ,LOCATION DESCRIPTION to FG

100.00 24.44 27.44 32.39 31.20 35.10 | EXINLET FL OK PHASE 1 SHEET P-7
240.08 33.92 36.92 38.11 36.92 42.67 OK
245.08 34.10 36.60 38.69 37.76 42 67 DI U1-1 FL OK PHASE 1 SHEET P-7
260.26 34.18 36.68 38.82 37.89 43.30 OK
265.26 34.31 35.81 39.87 38.89 43.30 MH 1-2 TMH OK PHASE 1 SHEET P-7
303.70 35.90 37.40 40.55 39.57 43.60 OK
308.70 36.08 37.58 40.95 39.97 43.60 MH2-3 TMH OK PHASE 2 SHEET P-3
355.98 37.06 38.56 41.79 40.81 44.80 OK
360.98 37.19 38.69 42.19 41.21 44.80 MH2-4 TMH OK PHASE 2 SHEET P-3
394.18 38.43 39.93 4277 41.80 46.30 OK
399.18 38.68 40.18 42.97 41.99 46.30 MH2-5 TMH OK PHASE 2 SHEET P-3
612.32 51.58 53.08 54.05 53.08 59.50 OK
617.32 52.04 53.54 55.36 54.39 59.50 MH2-6 TMH OK PHASE 2 SHEET P-3
642.59 55.20 56.70 57.67 56.70 60.30 OK

642.59 55.20 56.70 58.06 58.06 60.30 DIl U2-6 FL OK PHASE 2 SHEET P-4




Storm Drain Hydraulics Calculations

Date Printed 11/18/2019

STORM DRAIN LATERAL TO INLET U2-7 DATE: 11/18/19
Storm Drain Manning's n (typ=0.013)= . 0.013 Inlet Structure Type or K= 1 D Headwall:Square Edge (cut concrete and CMP)
CONDUIT DATA FLOW DATA ENERGY LOSS DATA EGL & HGL COMMENTS
PIPE TRANSITION

STATION PIPE| BOX IRREG INVERT ELEV L s A @ Q | Vv |varzg] sf Ave. | Frict | Frict Manhole Junction Conlraction/ Inlet | Expansion/Ouilet Bend Misc CONDUIT TRANSITION FULL
FROM TO |T/R| D |SPAN|RISE | AREA|HYD RAD D/s uis S H | H| @ | Ken | Han | © K; H | Inlev | K Ho | @ | K, [ Ho |Rees| © | Ko | Hy | Hy | Total| wis uis uis U/S | PART | CRTL

(ft) (ft) )| @ | @ | & (i) () (1) (R) () | (cfs) | (TUs) [ () | () | (fUf)) | () [ (R) [(deg) (f) | (deg) (M) | Cont (f) |(deg) (M) | (M) |(deq) | @ | ® EGL HGL EGL HGL | FLOW

100.00 18 51.73 Outlet K;=| 1.0 54,63 54.39
10000 | 12218 | R | 18 51.73 | 62142 | 222 | 1.76% | 1.77 | 0.0049 | 7.0 | 3.96 | 0.24 | 0.0044 | 0.0044 | 0.10 000 | 5473 | 54.49 FULL | WS
12218 | 12248 | 7| 18 5212 | 6212 0.0 1.77 | 00049 | 7.0 | 3.96 | 0.24 [ 0.0044 | 0.0044 0.00 Ki= | 04 | 010 0.10 54.83 5483 | FULL | Uis
SF6-LAT7




Summary of Results
(Optional) HGL with respect Plan Set and Sheet Number
STATION| INVERT | SOFFIT EGL HGL GRADE [LOCATION| DESCRIPTION to FG
100.00 51.73 53.23 54.63 54.39 59.50 MH 2-6 TMH OK
122.18 52.12 53.62 54.73 54.49 59.40 OK
122.18 52.12 53.62 54.83 54.83 59.40 DI U2-7 GRATE OK




Storm Drain Hydraulics Calculations

STORM DRAIN LATERAL TO INLET U1-2

DATE: 11112119
Storm Drain Manning's n (typ=0.013)= 0.013 Inlet Structure Type or K= D Headwall:Square Edge (cut concrete and CMP)
CONDUIT DATA FLOW DATA ENERGY LOSS DATA EGL & HGL COMMENTS
PIPE TRANSITION

STATION PIPEf BOX IRREG #| INVERTELEV L S A ® Q | Vv |vazg| P Ave. | Frict | Frict Manhole Junction Conlraction/ Inlet | Expansion/Outlet Bend Misc CONDUIT TRANSITION FULL
FROM TO |T/R| D [SPAN|RISE [ AREA|HYD RAD D/S u/s S H | H| © | K | Hm | © K H | inlet/ | K Ho | © | Ko | Hy |Reens| © | Ko | Ho | Hn | Total | wWis urs uis U/S | PART | CRTL

0] () )| ® | ) | (i) (f) (ft) (f) () (%) | () (cfs) | (fUs) | (/) | (fvm) (fum | () | () |(deg) (f) | (deg) (ft) | Cont (R) [(deg) (f) | () [(deg) @) | @ | (R EGL HGL EGL HGL | FLOW

100.00 24 34.19 Outlet K,=( 1.0 39.80 38.89

100.00 | 12236 | R | 24 1] 3419 | 3478 | 224 | 265% | 3.14 | 0.0049 | 24.0| 764 | 0.91 | 0.0112 | 0.0112 | 0.25 0.00 [ 40.05 | 39.14 FULL | wis
12236 | 12236 | T | 24 1| 3478 | 3478 0.0 3.14 | 0.0049 | 24.0| 764 | 0.91 | 0.0112 | 0.0112 0.00 Ki= | 04 | 036 0.36 40.41 4041 | FULL [ urs

Date Printed 11/12/2019

SF6-LAT2




Summary of Results
(6ptional) HGL with respect Plan Set and Sheet Number
STATION| INVERT | SOFFIT EGL HGL GRADE LOCATIONI DESCRIPTION to FG
100.00 34.19 36.19 39.80 38.89 43.30 MH 1-2 TMH OK
122.36 34.78 36.78 40.05 39.14 42.68 OK
122.36 34.78 36.78 40.41 40.41 42.68 DIl U1-2 GRATE OK




Worksheet for Emergency Overflow Lots 36-37

Project Description

Friction Method

Solve For

Manning
Formula

Normal Depth

Input Data

Channel Slope
Discharge

16.0000 %
62.00 cfs

Section Definitions

140000

1+03.00 0.00
1+49.00 0.00
1+52.00 1.00
Roughness Segment Definitions
- _ Ending Station SR Ratighness Coefficient
(1+00.00, 1,00) {1452.00, 1.00) 0.030
Options
Current Roughness Welghted Img&:ﬁg
Method Method
Open Channel Weighting Imgg:f.g
Method Method
Closed Channel Weighting Horton's
Method Method
Results
Normal Depth 0.20 ft
Elevation Range 0.00t0 l‘Of(:
Flow Area 9.3 fi2
Wetted Perimeter 47.26 ft
Hydraulic Radius 0.20 ft
Top Width 47,19 ft
Normal Depth 0.20 ft
Critical Depth 0.38ft
Criticat Slope 1.8304 %
Veloclty 6.69 ft/s
Velocity Head 0.70 ft
Specific Energy 0.8 ft
Froude Number 2.662
Flow Type Supercritical
Bentley Systems, Inc. Haestad Methods Soluticn FlovMaster
roll-curb.fm8 Center [10.02.00.01)
111372019 27 Siemon Company Drive Suite 200 W Page 1of 2

Watertowm, CT 06795 USA +1-203-755.1666



Worksheet for Emergency Overflow Lots 36-37

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.00 ft
Proftle Description
Profile Headloss 0.00 ft
Downstream Velocity Infinity ft/s
Upstream Velocity Infinlty ft/s
Normal Depth 0.20 ft
Criticat Depth 0.38 ft
Channe! Slope 16.0000 %
Critical Slope 1.8304 %
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
roll-curb.fie8 Center [10.02.00.01]
11/13/2019 27 Siemon Company Drive Suite 200 W Page20f 2

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



Cross Section for Emergency Overflow Lots 36-37

Project Description

_ Manning
Friction Method Formula

Solve For Normal Depth

Input Data

Channel Slope 16,0000 %
Normal Depth 0.20 ft
Discharge 62.00 cfs

1.20°
1.10;
ooy
0.90°
‘o.80 1
a70l)
0.60] | .
0.50]
0.40}
0.30°
I e e e
0.10] 1}
0.00:
o e e e e
-0.201
1400 1+10 1+20 1+30 1+40 1450
: Station

............................................

Elevation

Bentley Systems, Inc. Haestad Methods Solution FlowMaster
oll-curb.fms Center [10.02.00.01]
11A13/2019 27 Siemon Company Drive Suite 200 W Page 10f 1

Watertown, CT 06795 USA +1-203-765-1668



SUBMERGED WEIR
WOODSIDE HOMES PARCELS A AND B

Q100 =
L=

H2 =

ASSUME H1 =
C (FOR H1) =

Qr = CL(H)**

QS = QF * [1_(H21H1)3.'2]0.335

WEIR ELEVATION
HEAD
FREE BOARD

MINIMUM FF =
LOTS 36 AND 37 FF

62

46

0.2

0.62

67.0

82,0 |submerged Flow

44.00

0.62
0.00

U AdB

45.20

Design Flow

Flowmaster

Weir Head

: Free Flow

Overflow Easement




Worksheet for Emergency Overflow Lots 51-52

Project Description
Manning
Friction Method Formula
Solve For Normal Depth
Input Data

Channe] Slope
Discharge

1.4300 %
45.00 cfs

Section Definitions

“Start Station ™
{1400.00, 1.00)

1-+00.00
1+00.00
14-36.00
14+36.00

Roughness Segment Definitions

Ending Station
{1+36.00, 1.00)

"Elevation
(0
0.00
0.00
1.00

Roughness Coefficlent

Options

Current Roughness Weighted Img?t;f.g

Method Method

Open Channel Welghting Img;:?{;

Method Methad

Closed Channel Weighting Horton's

Method Method

Resuits

Normal Depth 0.40 ft ¢

Elevation Range 0.00to L. ffi

Flow Area 14.3 fi2

Wetted Perimeter 36751t

Hydraulic Radius 0391

Top Width 36.00 ft

Normal Depth 0.40 ft

Critical Depth 0361t

Critical Slope 1.8852 %

Velocity 3.15 ft/s

Velocity Head 0.15 ft

Specific Energy 0.55 it

Froude Number 0.882

Flow Type Subcritical

Bentley Systems, Inc. Haestad Methods Solution Flowiaster

roll-curb.fms Center [10.02.00.01}
11/14/2019 27 Siemon Company Drive Suite 200 W Page 1 0f2

Watertown, CT 06795 USA +1-203-7565-1666




Worksheet for Emergency Overflow Lots 51-52

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.00 ft
Profile Description
Profile Headloss 0.00 ft
Downstream Velocity Infinity fi/s
Upstream Velocity Infinity fi/s
Normal Depth 0.40 ft
Criticat Depth 0.36ft
Channel Slope 1.4300 %
Critical Slope 1.8852 %
Bentley Systems, Inc. Haestad Methods Soluticn FlovwMaster
roll-curb.img Center [10.02.00.01)
14/14/2019 27 Siemon Company Drive Suite 200 W Page 2of 2

Watertown, CT 08795 USA +1-203-765-1686



Cross Section for Emergency Overflow Lots 51-52

Project Description

Friction Method

Solve For

Manning

Formula

Normal Depth

Input Data

Channel Slope
Nermal Depth
Discharge

1.4300 %
0.40 ft
45,00 cfs

roll-cusb.fm8
1111412019

0,90

Elevation

1.20.
() S I
1.00]e

esofl Ty
0.70°
6604y 1
50y 4

0,40 | oot oS
.20 ¢+
0.10]

0.00 § Lo
-0.10°

-0.20;
1400 1+10 1420 1430
Station
Bentley Systems, Inc. Haestad Methods Solution

Center

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

Flovivaster
[10.02.00.061)
Page 1 of 1



SUBMERGED WEIR
Woodside Parcels A and B

Q100 =

ASSUME H1 =
C (FORH1)=

Q; = CL(H)*?

QS = QF * [1 -(H2/H1)3'{2]D‘385

WEIR ELEVATION

HEAD
FREE BOARD

MINIMUM FF =
LOT 51 and 62 FF

45

36

0.4

0.66

679

453

65.00
0.66
0.00

66.50

Design Flow

Flowmaster

Wsir Head

Free Flow

~fSubmerged Flow

Overflow Easement
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20 old courthouse road « vienna, virginia 22180
/,/%g april 1979 (revised) ™ -

american
oncrete

- ipe

association

CONCRETE PIPE SELECTION: Trench Installations

Trench condults are usually installed in relatively
narrow trenches excavated in undisturbed sofl and back-
filed to the original ground surface,

When a rigid conduit is installed in a narrow
trench and backiilled, the backfill material will tend to
settie. This downward. movement generates fricijonal
forces along the trench walls, which act upward to help
support the weight of the backiill material. The magni-
tude of the frictional forces depends on the unit weight
of the backfill material w, the value of Rankine's lateral
pressure ratio K, and the coefficient of sliding iriction x*
between the backfill matarial and the trench walls,

The backfill foad on a conguit installed in a trench
condition is equal to the weight of the mass of fill material
within the trench less the summation of the frictional load
transfers, and is expressed by the equation:

W,=C, w B,*

where
Wa=backfill load, pounds per linear foot
Cy=:load coefticient for trench condition

w=unit weight of backfill material, pounds per
cubic foot ;

Ba=width of trench at the top of the conduit,
feet

Figures 2 through &, based on the above equation, enable
a direct determination of backfill load for a given trench
width and depth of cover, As the trench width increasas
for a given depth of cover and pipe diameter, a point is
reached at which an embankment condition develops,
The curves showing pipe slze indicate the limiting trench
widlh for each pipe diameler beyond which greater trench
widths will not affect the load. When this condition oc-
curs, the foad on the conduit remains constant, This load
should be determined by the intersection of the vertical
line representing the depth of cover and the dashed line
representing the particular pipe diameter under consid-
eration. For intermediate pipe sizes not shown in Figures
2 through 5, interpolation should be used.

The field supporting strength of a concrete pipe
line is dependent on the inherent strength of the pipe, the
type of foundation on which the pipe is installed and the
compaction of the sidefill material adjacent to the pipe.
A common method used to determine the inherent strength
of a pipe is the three-edge bearing test, in which the pipe
is subjected to concentrated loads at the crown and in-
verl. The load that a pipe will support under this condition
of loading is called the three-edge bearing strength and Is
éxpressed in pounds per finear foot,

ASTM Specification C14 covers three strength
classes for non-reinforced concrete pipe — Class 1, 2 and
3. These three ciasses are specified to meet ultimate
loads, expressed in terms of minimum strength in three-
edge-bearing as listed in Table I

TABLE |:

Strength Requirements Non-reinforced
Concrete Pipe ASTM C14

. X Minimum Three-Edge Bearing Strengths,
Pipe Diameter, Pounds per Linear Foot

lnches

Class 1 Class 2 Class 3

4 1500 2000 2400

6 1500 2000 2400

8 1600 2000 2400

10 1660 2000 2400

12 1800 | 2250 2600

15 2000° 2600 2900

18 2200 3000 3300

21 2400 3300 3850

24 2600 3600 4400

27 2800 3850 4600

30 3000 4300 4750

33 3150 4400 4875

36 3300 4500 5000

Another means of expressing pipe strength is in
terms of D-load. The D-load of a pipe is the supporting
strength of a pipe loaded under three-edge—bearing test
conditions expressed in pounds per linear foot per foot of
inside dlameter. Thus the bearing strength may be con-
verted to D-load by dividing by the inside diameter in feet,

ASTM Specification C76 specifies five strength
classes reinforced concrete pipe. These strength classes
are expressed In terms of D-load at 0.01-Inch crack and
for ultimate load. The D-load to produce the 0.01-inch
crack Doy, is the maximum load applied to the concrete
pipe before a crack occurs having a width of 0.01-inch
Mmeasured at close intervals, throughout a length of at
least 1-foot. The D-load 1o produce ultimate load D, js the
maximum three-edge-bearing test load carried by a pipe,
expressed as D-load. Table /i lists 0.01-inch crack and
ultimate D-loads for the strength classes covered by
ASTM Specification C7e,

|TABLE 1I: Strength Requirements Reinforced

Concrete Pipe ASTM C76

Minimum D-Load in Three-Edge Bearing
Strength Pounds per Linear Foot per Foot of
Class Internal Dismeter
0.01 Inch Crack-Dyg g, Ultimate-D,
1 800 1200
M 1600 1L, 1500
in 13509 2000
v 2883)3! 3000
3 3750
v : ]
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PROGRAM SAMM
AMERICAN CONCRETE PIPE ASSOCIATION
VERSION 2.0 - 1 SEPTEMBER 1990

Program SAMM computes earth loads on concrete pipe in accordance

with the methods presented in the Concrete Pipe Design Mamual (March
1990) and the Concrete Pipe Handbook (January 1988), published by the
American Concrete Pipe Association. The user must select input values
suitable to his specific installation. The information presented in
the computer output is for review, interpetation, application and
approval by a qualified engineer who must assume full responsibility
for verifying that said output is appropriate and correct. There are
no express or implied warranties. The use of this product doeg not
constitute endorsement by ACPA or any other agents.

DATE: ff /1¥/2019

DESIGNER: R 7 (A
18" Bel¥




PROGRAM SAMM- PAGE 2

PROGRAM SAMM

D-LOAD REQUIREMENTS FOR A 18 IN. DIAMETER CIRCULAR PIPE
R R L e T L T Y T L E L e kL L L LT,

PIPE DATA
DIAMETER (in.) 18.00
WALL B, THICKNESS (in.) 2.500

INSTALLAT ION CONDITTIONS

L S 8 B, S i o e L el e it P S . R i e S B S S . L A B S it S T S A it Ty o S B ot . e

L o e ik k4 ) S ot St M i i S . B S ot S e S il i o . e e o oy Ay e B o . A s S S Bt ot P S S P S 1t

SOIL LATERAL PRESSURE COEFICIENT

LIVE LOAD
NO SURCHARGE LOAD

MINIMUM DEPTH OF FILL (ft.) 1.00
MAXIMUM DEPTH OF FILL (ft.) 20.00
SOII, DENSITY (lb/cu. ft.) 140.0
SPECTFIED BEDDING FACTOR 1.90
" INSTALLATION TYPE TRENCH
TRENCH WIDTH (ft.) 5.90
SOIL LATERAL PRESSURE/FRICTION TERM (KMU’) 0.1650

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

FACTORS OF SAFETY
. FACTOR OF SAFETY ON 0.01 INCH CRACK D-LOAD (EARTH,LIVE) 1.00; 1.00
FACTOR OF SAFETY ON ULTIMATE LOAD (EARTH,LIVE)} IN ACCORDANCE WITH ASTM C 76
DL.01 LESS THAN 2000 LBS/FT/FT 1.5
DL.01 GREATER THAN 3000 LBS/FT/FT 1.25

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




PROGRAM SAMM-

RESULTS
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12.5
13.0
13.5

OF ANALYSIS

555555555
S8
58555888585
S5
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PROGRAM

AA
AA

SAMM

AMERTCAN CONCRETE PIPE ASSOCIATION
VERSION 2.0 - 1 SEPTEMBER 1930

Program SAMM computes earth loads on concrete pipe in accordance

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

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

American Concrete Pipe Association.
suitable to his spe01flc installation.
the computer output is for rev1ew, interpetation, application and

approval by a qualified englneer who must assume full responsibility

for verifying that said output is appropriate and correct.

no express or implied warranties.

The use of this product does not

constitute endorsement by ACPA or any other agents.

b/ft)

297.

470.

660.

871.
1104.
1362.
1573.
1776.
1979.
2185.
2387.
2590.
2792,
2995,
3197.
3400.
3602.
3805.
4008.
4210,
4413.
46l6.
4818.
5014.
5216.

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

FACTOR (1
1.11 Y

1.17 Y

1.23 Y

1.30 Y

1.37 Y

1.45 Y

1.47 Y

1.47 Y

1.48 Y

1.48 4

1.48 Y

1.48 Y

1.49 Y

1.49 4

1.49 Y

1.49 Y

1.49 Y

1.49 Y

1.49 b4

1.49 Y

1.50 Y

1.50 Y

1.50 ¥

1.49 Y

1.50 Y

1.50 Y

5418.

LIVE
LOAD
(1b/ft)

2603.
1971.
1455,
1032,
751,
616.
516.
439,
378.
329,
290,
257.
229.
206,
18e6.
169.
155.
142.
130.
120,
111.
103.
96.
90.
84.
79.

SURCH
LOAD
(1b/ft)

TOTAL
LOAD
(1b/ft)

2900.
2440.
2115.
1903.
1855.
1978.
2089.
2215.
23b67.
2bl4.
2677.
2847.
3022,
3201.
3384,
3569.
3757.
3947,
4138.
4330.
4524,
4719.
4915,
5103,
5300.
5497.

BED
FACT

1.90
1.90
1.90
1.90
1.90
1.90
i.90
1.90
1.90
1.%90
1.90
1.90
1.90
1.%0
1.%0
1.90
1.90
1.90
1.%0
1.90
1.90
1.90
1.90
1.90
1.90
1.90

The user must select input values
The information presented in

There are

REQUIRED D-LOAD
0.01 in. ULT.

(1b/ft/ft)
1018. 1527,
856.  1284.
742. 1113,
668.  1002.
651. 976.
694.  1041.
733. 1100,
777. 1166,
827.  1241.
882. 1323,
939.  1409.
999, 1498,
1060.  1590.
1123.  1685.
1187.  1781.
1252.  1879.
1318.  1977.
1385.  2077.
1452,  2178.
1519. 2279,
1587.  2381.
1656.  2484.
1724.  2587.
1791.  2686.
1860. 2789,
1929. 2893,




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

1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50

RO KRR G R R R R

5620,
5823.
6025.
6227.
6429.
6632.
6834,
7036.
7239.
7441.
7644.
7846,
8048.

74.
70.
66.
62,
59.
56.
53.
50.
48,
46.
43.
41.
40.

5694.
5892.
6091,
6289.
6488.
6687.
6887.
7087.
7287.
7487.
7687.
7887.
8088.

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

1998.
2067.
2137.
2207.
2277.
2346,
2416,
2487.
2557.
2627,
2697.
2768,
2838,

2997,
3066.
3132.
3196.
3257.
3316.
3373.
3427.
3479,
3529,
3576.
3620.
3662.
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PROGRAM SAMM
D-LOAD REQUIREMENTS FOR A 24 IN. DIAMETER CIRCULAR PIPE
LR e L Y S L L L e T L o,

PIPE DATA

-.—n.—-o—oo—-n-—--—n—--c—a.—-—o—-—-———_————-—om—n—-———————————--—————.—..—.o—.——_————-.---....--.-—————-.—.——_——-——-.._—_——-..

DIAMETER (in.) 24.00
WALL B, THICKNESS (in.) 3.000

INSTALLAT I ON CONDITIONS

P P e e e L b 1 7w i o e i s o it e (o At ot ot o o o e S S S e o St e S St e S B B St . P . S St e o A B At

MINTMUM DEPTH OF FILL (ft.) 1.00
MAXIMUM DEPTH OF FILL (ft.) 20.00
SOIL DENSITY (lb/cu. ft.) 140.0
SPECIFIED BEDDING FACTOR 1.90
INSTALLATION TYPE TRENCH
TRENCH WIDTH (ft.) 6.50
SOIL LATERAL PRESSURE/FRICTION TERM (KMU’) 0.0165
PARAMETERS TO COMPUTE TRANSITION WIDTH
POSITIVE PROJECTION RATIO - 1.00
POSITIVE SETTLEMENT RATIO 0.50
SOIL LATERAL PRESSURE/FRICTION TERM (KMU) 0.1924
SOIL LATERAL PRESSURE COEFICIENT 0.33

ADDITIONATL LOADS

L T et e e bt S £ S e P L £} ke S i S S it v e it

LIVE LOAD AASHT'O HS-20
NO SURCHARGE LOAD :

N N AL LS L L L 8 b et e (P S g S ) e S B A4 e . Y S . . o S S o At o S S P R At $md e T i . e B e

FACTOR OF SAFETY ON 0.01 INCH CRACK D-LOAD (EARTH,LIVE) 1.006; 1.00
FACTOR OF SAFETY ON ULTIMATE LOAD (EARTH,LIVE) IN ACCORDANCE WITH ASTM C 76
DL.01l LESS THAN 2000 LBS/FT/FT 1.5

DL.01 GREATER THAN 3000 LBS/FT/FT 1.25

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




PROGRAM SAMM- PAGE 3

RESULTS OF ANALYSIS

S o ek e e e i e . S . . S . S . P8 i e O T Gt e o B o} b o Tt A S S Sk S o . . fore S e S o ot

8835588588 AAAAAAAARA MMM MMM MMM MMM
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PROGRAMNM SAMM

AMERICAN CONCRETE PIPE ASSOCIATION
VERSICN 2.0 - 1 SEPTEMBER 1990

Program SAMM computes earth loads on concrete pipe in accordance

with the methods presented in the Concrete Pipe Design Manual (March
1990) and the Concrete Pipe Handbook (January 1988), published by the
American Concrete Pipe Association. The user must select input values
suitable to his specific installation. The information presented in
the computer output is for review, interpetation, application and
approval by a qualified engineer who must assume full responsibility
for verifying that said output is appropriate and correct. There are
no express or implied warranties. The use of this product does not
constitute endorsement by ACPA or any other agents.

PIPE  —————- EARTH LOAD----~- LIVE SURCH TOTAL BED |REQUIRED D-LOAD
DEPTH  ARCHING >TRANS LOAD  LOAD LOAD LOAD FACT | 0.01 in. ULT.
(ft.) FACTOR (1b/ft) (1b/ft) (1lb/ft) (lb/ft) (1b/ft/ft)
1.0 1.08 Y 378. 3008, 0. 3386. 1.90 891.  1337.
1.5 1.12. ¥ 591.  2400. 0. 2991. 1.90 787.  1181.
2.0 1.17 Y 820.  1781. 0. 2600.  1.90 684. 1026,
2.5 1.22 ¥ 1067. 1269, 0. 2336.  1.90 615. 922.
3.0 1.27 Y 1334. 927. 0. 2261. 1.90 595, 893.
3.5 1.33 Y 1623, 763, 0. 2386.  1.90 628. 942.
4.0 1.38 ¥ 1935. 641. 0. 2575.  1.90 678.  1017.
4.5 1.44 Y 2272, 546. 0. 2818.  1.90 742.  1112.
5.0 1.46 Y 2562. 472. 0. 3034, 1.90 798.  1197.
5.5 1.47 ¥ 2827. 412, 0. 3239. 1,90 852.  1278.
6.0 1.47 ¥ 3091.  363. 0. 3454. 1.90 909,  1363.
6.5 1.47 Y 3356. 322, 0. 3678,  1.90 968.  1452.
7.0 1.48 ¥ 3625. 288. 0. 3913, 1.90 1030. 1545,
7.5 1.48 ¥ 3889. 260. 0. 4149. 1.90 1092, 1638.
8.0 1.48 Y 4153, 235, 0. 4388. 1.90 1155. 1732.
8.5 1.48 Y 4417. 214. 0. 4631, 1.90 1219. 1828.
9.0 1.49 Y 4682. 195. 0. 4877. 1.90 1283, 1925,
9.5 1.49 Y 4946. 179. 0. 5125. 1.90 1349.  2023.
10.0 1.49 Y 5210. 165. 0. 5375. 1.90 1414. 2122.
10.5 1.49 Y 5474. 152. 0. 5627. 1.90 1481, 2221,
11.0 1.49 Y 5738, 141. 0. 5880. 1.90 1547. 2321.
11.5 1.49 Y 6003. 131. 0. 6134. 1.90 1614. 2421.
12.0 1.49 ¥ 6267. 122. 0. 6389, 1.90 1681. 2522.
12.5 1.49 Y 6531. 114, 0. 6645. 1.90 1749, 2623.
13.0 1.49 Y 6795. 107. 0. 6902, 1.90 1816. 2725.
13.5 1.49 Y 7060. 100. 0. 7160. 1.90 1884, 2826,




14.0
14.5
15.0
15.5
16.0
16.5
17.0
17.5
18.0
18.5
12.0
19.5
20.0

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

eI S R S

9011.
9337.
9663,
5989,

10315,

10641.
10967.
11293.
11619.
11945.
12271.
12597,
12904.

114,
107.
i01.
96.
91.
86.
82.
78.
74.
71.
67.
64.
62.

9125.

9444,

9764.
10085.
10405.
10727.
11048.
11370.
11693.
12015,
12338.
12661.
12965.

1.90
1.90
1.90
1.90
1.90
1.90
1.90
1.90
1.90
1.90
1.%0
1.90
1.90

1521,
l988.
2056.
2123.
2191,
2258,
2326,
2394.
2462.
2530.
2598,
2666,
2730.

2882,
2982,
3055.
3119.
3182,
3242.
3299.
3355,
3408,
3459.
3508.
3558,
3596.
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PROGRAM SAMM
D-LOAD REQUIREMENTS FOR A 30 IN. DIAMETER CIRCULAR PIPE
L L L T L L T T Y T

PIPE DATA

P ————— PP

DIAMETER (in.) 30.00
WALL, B, THICKNESS (in.) 3.500

INS T'A LLAT ION CONDITIONS

M e e T e G o S i Bk et Vo A e P WA A Gt P Sk S A o P St G e SRR R S S A N SN S S AR S S S G S M S R A ekt R DA S B . S S RO S AR AR R ok ey e i S S g e S

MINIMUM DEPTH OF FILL (ft.) 1.00
MAXTMUM DEPTH OF FILL (ft.) 20.00
SOIL DENSITY (lb/cu. ft.) 140.0
SPECIFIED BEDDING FACTOR 1.90
INSTALLATION TYPE TRENCH
TRENCH WIDTH (ft.) 7.10
SOIL LATERAL PRESSURE/FRICTION TERM (KMU’) 0.1650
PARAMETERS TO COMPUTE TRANSITION WIDTH
POSITIVE PROJECTION RATIO 1.00
POSITIVE SETTLEMENT RATIO 0.50
SOIL. LATERAL PRESSURE/FRICTION TERM (KMU) 0.1924
SOIL LATERAL PRESSURE COEFICIENT 0.33

ADDITIONAL LOADS

o - T ke e P T Y B S g s e A A Ay L B oy Ak ok A L S S S R G e o T S T T S S T ———. T ——————(—— ——— ot St (ot oy S S T R it} Sk Sy ey v e T

LIVE LOAD AASHTO HS-20
NO SURCHARGE LOAD

"FACTORS OF SAFETY

FACTOR OF SAFETY ON 0.01 INCH CRACK D-LOAD (EARTH,LIVE) 1.00; 1.00
FACTOR OF SAFETY ON ULTIMATE LOAD (EARTH,LIVE} IN ACCORDANCE WITH ASTM C 76
DL.01 LESS THAN 2000 LBS/FT/FT 1.5

DL.01 GREATER THAN 3000 LBS/FT/FT 1.25

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




PROGRAM SAMM- PAGE 3

RESULTS OF ANALYSIS

i ot S . S e St e R B Bt e e s et B G S S B S G e s S Pt S o T . $o fod Sk . e ey i i e By e o St S S ———— i o ok —— T S T i i {u T .
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PROGRAM SAMM

AMERICAN CONCRETE PIPE ASSOCIATION
VERSION 2.0 - 1 SEPTEMBER 1990

Program SAMM computes earth loads on concrete pipe in accordance

with the methods presented in the Concrete Pipe Design Manual (March
1990) and the Concrete Pipe Handbook (January 1988), published by the
American Concrete Pipe Association. The user must select input values
suitable to hils specific installation. The information presented in
the computer output is for review, interpetation, application and
approval by a qualified engineer who must assume full responsibility
for verifying that said output is appropriate and correct. There are
no express or implied warranties. The use of this product does not
constitute endorsement by ACPA or any other agents.

PIPE = =—=e——- EARTH LOAD-——~- LIVE SURCH TOTAL BED |REQUIRED D-LOAD
DEPTH ARCHING >TRANS LOAD LOAD LOAD LOAD FACT | 0.01 in. ULT.
(ft.) FACTOR (1b/ft) (1lb/ft) (lb/ft) (lb/ft) (1b/ft/ft)
1.0 1.07 ¥ 460. 2830, 0. 3290. 1.90 693.  1039.
1.5 1.10 Y 712.  2777. 0. 3489,  1.90 734.  1102.
2.0 1.14 ¥ 981.  2069. 0. 3050. 1.90 642. 963,
2.5 1.17 ¥ 1266.  1480. 0. 2746. 1.90 578. 867.
3.0 1.21 ¥ 1571.  1084. 0. 2655, 1.90 559, 838.
3.5 1.28 Y 1895, 896. 0. 2790.  1.90 587. 881.
4.0 1.30 Y 2239. 754, 0. 2993, 1.90 630. 945,
4.5 1.34 Y 2606. 644, 0. 3250, 1.90 684.  1026.
5.0 1.39 ¥ 2997. 558. 0. 3554, 1.90 748.  1122.
5.5 1.44 b4 3412. 488. 0. ‘3900. 1.90 821. 1232.
6.0 1.46 Y 3783. 431. 0. 4214. 1.90 887. ' 1331.
6.5 1.47 ¥ 4115. 383. 0. 4498, 1.90 947.  1420.
7.0 1.47 ¥ 4441. 343. 0. 4784. 1.90 1007.  1511.
7.5 1.47 Y 4767 . 310. 0. 5077. 1.90 1069, 1603,
8.0 1.47 ¥ 5093. 281. 0. 5374, 1,90 1131. 1697.
8.5 1.48 ¥ 5427. 255. 0. 5682. 1.90 1196,  1794.
9.0 1.48 ¥ 5753. 234. 0. 5986, 1.90 1260.  1890.
9.5 1.48 ¥ 6079. 215, 0. 6293, 1.90 1325.  1987.
10.0 1.48 Y 6404. 198. 0. 6602, 1.90 1390. 2085,
10.5 1.48 Y 6730. 183. 0. 6913. 1.90 1455.  2183.
11.0 1.49 Y 7056, 170. 0. 7226. 1.90 1521.  2282.
11.5 1,49 Y 7382. 158. 0. 7540. 1.90 1587.  2381.
12.0 1,49 ¥ 7708. 147. 0. 7855, 1.90 1654.  2480.
12.5 1.49 Y 8034. 138. 0. 8171, 1.90 1720, 2580,
13.0 1.49 ¥ 8359. 129. 0. 8488. 1.90 1787.  2681.
13.5 1.49 ¥ 8685. 121. 0. 8806, 1.90 1854.  2781.




14.0
14.5
156.0
15.5
16.0
16.5
17.0
17.5
18.0
18.5
19.0
19.5
20.0

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

S T - A v e

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

94.
89.
84.
79.
75.
71.
68.
64.
6l.
58.
b6.
53.
bl.

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

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

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

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

2928.
3020.
3087.
3151,
3210.
3269,
3327.
3382,
3435.
3485,
3533.
3579.
3622,
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PROGRAM SAMM
D-LOAD REQUIREMENTS FOR A 36 IN. DIAMETER CIRCULAR PIPE
R L L s T e R LT Ly L L T L T R L T T R R R RUR ORA A AR RER AR

PIPE DATA

i kY Wt o R T R 48 e A e S S D S L ot S0 e (o P M S (i S G S S S S M S S S ) S (. o e g e o e . . o Bt S o UV iy $AR e B B i S . A o S o T At b b

DIAMETER (in.) 36.00
WALL B, THICKNESS (in.) 4.000

INSTALLAT ION CONDITIONS

i M it o 1 o Rk G e e e i e o et e e e 8 L e S S et e S s e e B 8k e e . B s i . e 7R e i e o B P o e

T e Sk sk S S (kg i ek e S I R S i S S A Pt B (i St (% e T e . P . B S G €2 it B S S B S S e S T St e o - 4 T T P P e o o . .

MINIMUM DEPTH OF FILL (ft.) 1.00
MAXIMUM DEPTH OF FILL (ft.) 20,00
SOIL DENSITY (lb/cu. ft.) 140.0
SPECIFIED BEDDING FACTOR 1.90
INSTALLATION TYPE TRENCH
TRENCH WIDTH (ft.) 7.67
SOII. LATERAL PRESSURE/FRICTION TERM (KMU’) 0.1650
PARAMETERS TO COMPUTE TRANSITION WIDTH
POSITIVE PROJECTION RATIO 1.00
POSITIVE SETTLEMENT RATIO 0.50
SOIL LATERAL PRESSURE/FRICTION TERM (KMU) 0.1650
SOII. LATERAL PRESSURE COEFICIENT 0.33

DITIONAL LOADS

LIVE LOAD

AASHTO HS-20

NO SURCHARGE LOAD
FACTORS OF SAFETY

el Y 0 2 R P D 0 VD W ik e e e S e G S e e ot S Bt S S o o B S o . B . o ik o S e 8 S o A A e S P o S P P B St 4t

FACTOR OF SAFETY ON 0.01 INCH CRACK D-LOAD (EARTH,LIVE) 1.60; 1.00
FACTOR OF SAFETY ON ULTIMATE LOAD (EARTH,LIVE) IN ACCORDANCE WITH ASTM C 76
DL.0l1 LESS THAN 2000 LBS/FT/FT 1.5
DL.01 GREATER THAN 3000 LBS/FT/FT 1.25
DL.0l BETWEEN 2000 AND 3000 LBS/FT/F¥FT INTERPOLATED
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RESULTS OF ANALYSTIS

S g A e g s
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12.0
13.0
14.0
i5.0
16.0
17.0
18.0
19.0
20,0
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PROGRAM SAMM

AMERICAN CONCRETE PIPE ASSOCIATION
VERSION 2.0 - 1 SEPTEMBER 1990

Program SAMM computes earth loads on concrete pipe in accordance

with the methods presented in the Concrete Pipe Design Manual (March
1990) and the Concrete Pipe Handbook (January 1988), published by the
American Concrete Pipe Association. The user must select input values
suitable to his specific installation. The information presented in
the computer output is for review, interpetation, application and
approval by a qualified engineer who must assume full responsibility
for verifying that said output is appropriate and correct. There are
no express or implied warranties. The use of this product does not
constitute endorsement by ACPA or any other agents,

| w=—=—~EARTH LOAD-———- LIVE SURCH  TOTAL BED |REQUIRED D-LOAD
ARCHING >TRANS LOAD LOAD LOAD LOAD FACT 0.01 in. ULT,
FACTOR (1b/ft) (1b/ft) (lb/ft) (1lb/ft) (1b/ft/ft)
1.05 ¥ 537.  2814. 0. 3351. 1.90  588. 882,
1.10 Y 1125,  2326. 0. 3450. 1.90  605. 908,
1.15 Y 1768.  1227. 0. 2995,  1.90 525, 788.
1.20 Y 2472, 857, 0. 3329. 1.90 584. 876,
1.26 Y 3241. 637. O. 3878. 1.90 680. i021.,
1.33 Y 4084, 494, o. 4577, 1.90 803. 1205.
1.39 Y 5006. 395. 0. 5400, 1.90 947. 1421.
1.43 Y 5871, 323, 0. 6194. 1.90 1087. 1630.
1.43 Y 6630. 270. 0. 6899, 1.90 1210. i8le.
1.44 Y 7387. 229, 0. 7616, 1.90 1336, 2004,
1.44 Y 8154, 197. 0. 8351L. 1.90 1465. 2198.
1.45 Y 8911, 171. Q. 9082. 1.80 1593, 2390,
1.45 Y 2668. 150,.. g, 9817. 1.90 1722. 2584.
1.45 Y 10424, 132, 0. 10557. 1.90 1852. 2778.
1.456 Y 11181. 118, 0. 11298. 1.90 1982. 2973,
1.45 Y 11937. 106. 0. 12043. 1.90 2113. 3110.
1.45 Y 12693, g5, 0. 12789, 1.90 2244, 3229,
l.46 N 13446, 86. 0. 13533, 1.90 2374, 3339.
1.43 N 13930. 79. 0. 14009. 1.90 2458, 3405,
1.40 N 14394, 72. 0. 14466. 1.90 2538, 3466.




APPENDIX C — REFERENCE MATERIALS

Clark County Regional Flood Control Distroict, Clark County Regional Flood
Control District - The 2013 Las Vegas Valley Master Plan Update, September
2013.

Clark County Regional Flood Control District Hydrologic Criteria and Drainage
Design Manual, updated August 1999.

U.S. Army Corps of Engineers, HEC-1 Flood Hydrograph Package, June 1998.

VTN Nevada, Update #1 to the Flood Control Master Plan Update Summerlin West
Planning Area. April 2019.

VTN Nevada, Technical Drainage Study for Summerlin Village 21 Carriage Hill

Drive.

VTN Nevada, Technical Drainage Study for Summerlin Village 21 Ridge Pine
Street (Far Hills Avenue to Street A), July 2018.

G. C. Wallace, Inc. Engineering, Technical Drainage Study For Village 20/21 Far
Hills Avenue Drainage and Grading Improvements, December 1997.

VTN Nevada, Technical Drainage Study for Summerlin West Village 21 Street A
(Desert Foothills Drive to Carriage Hill Drive) July 2018.
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June 28,2018

Mr. Oh Sang Kwon, P.E.

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

Las Vegas, NV 89106

DISTRICT CONCURRENCE: SUMMERLIN WEST PLANNING AREA MASTER
PLAN UPDATE
(DS4926D) (RFCD No, 18-10069)

Dear Mr. Kwon:

Clark County Regional Flood Control District (District) reviewed Technical Drainage Study dated
October 9, 2017, Addendum No. 1 dated December 6, 2017, Addendum No. 2 dated February 27,
2018, Addendum No. 3 dated April 20, 2018, and Supplement No. 1 dated May 22, 2018 for
above-mentioned project as submitted by VTN NEVADA. In addition, District is in receipt of the
Conditional Letter of Acceptance from City of Las Vegas Depariment of Public Works dated May
22,2018.

'sistrict concurs with acceptance of this Technical Drainage Study by City of Las Vegas
Department of Public Works,

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

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

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

fee

BY: —

Ching C, B, P.E.

Senior Civil Engineer /
CCW:ay
i William J. Meyer, P.E., VTN Nevada

P:\Lctters and Memos\Local Drainage\Land Development & Drainage\2018\L.-18-10069.doc

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

Website: hilp://www.regionalflood.org
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CITY OF LAS VEGAS - RATE: . f' |
INTER-OFFICE MEMORANDUM April 17, 2019 | )
TO: ?Rem-;.# \/
Land Development Services Albert Surg, P.E.
Department of Building & Safety Flood Control Project Engineer
Department of Public Works
SUBJECT: ] Drainage Study for: COPIES TO:
Summerlin West Planning Area Master Plan Update VTN Nevada
Cross Streets: | West of -215 between Lake Mead Boulevard | The Howard Hughes Corporation
; : and Charleston Boulevard
File Number: F:\Depot\DSMemos\DS4926H.doc Bart Anderson, P.E., DevCo
Parcel Number: | 137-22-000-017 CCRFCD
Zoning Action: CCPW
FEMA Flood Zone YES X NO
‘Proposed Storm Drain [ YES X NO
. HISTORY DATE . | DATE | - COMMENTS . REVIEW FEES PAID.
Ly RECEIVED | REVIEWED | -~ . - i, - FEES | PaymentTrn#
18t Submittal | 10/9/2017 & | 11/8/2017 Not Approved $400.00 490518; $400
10/25/2017
2™ Submittal 121612017 | 12/20/2017 Not Approved $400.00 492005: $400
& 1/10/2018
3¢ Submittal | 2/27/2018 3/24/2018 Not Approved $400.00 493739: $400
4" Submittal | 4/23/2018 & | 5/22/2018 See Comments Below $400.00 | 495223: $400
& Supplement | 5/22/2018
CCPW & 7/30/2018 7130/2018 Concurrence Recv'd N/C N/C
CCRFCD
5% Submittal 1/3/2% 9 ) 1/30/2019 Not Approved $100.00 502286: $100
(Pald on 1/7/2019
6" Submittal | 2/19/2019 3/13/2019 Conditional Approval $400.00 503267: $400
CCPW & 4/15/2019 4/17/12019 Concurrence Recv'd N/C N/C
CCRFCD
TOTAL FEES (LDDRS): | $2,100.00 e
REMARKS:

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

West Planning Area

Tj;)ee?ﬁﬁage Study for the subject project has been reviewed and:

gy,

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

concurrence.

‘is conditionally-approved subject to Clark County Regional-Flood Control District

concurrence.

is conditionally approved subject to Clark County Public Works Department




1.

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

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

The Study states that Detention Basin 5 (DB5) needs additional capacity to accommodate the
increased flows from the proposed SWPA revision. An update to the DB5 technical drainage study
must be submitted and approved prior to any upstream Villages development with the exception of
Villages 21 and 22.

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

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

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

NOTE: Please be advised that all land surface area disturbances over 1 acre or any area adjacent to a

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

END OF REMARKS TIRIS:  T218/R69E/22
WSP/AYS AREA  K-22




JUL/30/2018/MON 01:47 PM FAX No. F.o

CITY OF LAS VEGAS
INTER-OFFICE MEMORANDUM A
TO:
Land Development Services :
Department of Building & Safety Flood Control Projegt Er gineer
Department of Publit Woarks
SUBJECT: | Drainage Study for: COPIES TO: T T T
Summerlin West Planning Area Master Plan Update VTN Nevada L
Cross Streets: | West of 1-215 between Lake Mead Boulevard | The Howard Hughes Camorstio 1 |
: and Charlesion Boulevard
File Number: | F:\Depot\DSMemos\DS4926E .doc Bart Anderson, P.E, DavGo |
Parcel Number: | 137-22-000-017 CCRFCD ]
Zoning Actlon: CCPW
FEMA Flood Zone YES X NO
Proposed Storm Drain | YES X NO )
HISTORY | DATE DATE COMMENTS ° REVIEW | FEES 21 |
RECE(VED | REVIEWED ; . FEES _ | Payment™i 1 # |
1%t Submittal | 10/9/2017 & | 11/8/2017 Not Approved $400.00 A90518 § ()
10/25/2017
2" Submittal | 12/6/2017 | 12/20/2017 Not Approved $400.00 | 492005 % (I |
& 1/10/2018 ]
34 Submittal | 2/27/2018 3/24/2018 Not Approved $400.00 493739 § () |
4% Sybmittal | 4/23/2018 & | 5/22/2018 | See Comments Below | $400.00 | 495224 § (2
& Supplement | 5/22/2018 S
CCPW.& 7/30/2018 | 7/30/2018 Concurrence Recv'd N/C NG
CCRFCD .. e o]
TOTAL FEES (LDDRS): | $1,600.00 e
REMARKS:
The Drainage.Study for the subject project has been reviewed and:
d X Is approved subject to conformance to all City standards and the followinyg f,r?_mnﬂ r:r:
must be resubmitted or supplemented including the following: e
is conditionally approved subject to Clark County Regional Flood Control Distrizi |
concurrence. e ]
is conditionally approved subject to Clark County Public Works Department
concurrence. ]
1. Atkins is working on the 2018 MPU. Coordinate and verify the proposed regiona floo: « i trol

facilities as shown in Sheet A.6.5 with Atkins for inclusion of the Summerlin West Mastzr | lan
facilities into the ongoing 2018 MPU.

NOTE: Any future changes to the proposed design (or design assumptions) as outlined in the - ¢ red
drainage study and attached preliminary grading plan which affect drainage must b2 addies ¢ 1in
a Drainage Study Update and accepted by the City of Las Vegas Flood Conlrol 3¢ 3 on,
Additionally, conditional acceptance of a drainage study is valid for a period of one (1) year. If the
proposed construction has not been completed in that time period, the City of Las Vegas r2< ¥ ves
the right to require additional conditions and/or submission and acceptance of a o | ete
drainage study update prior to further construction of a project.




JUL/30/2018/MO0K 01:47 P FAX No. P. )

NOTE: Please be advised that all land sutface area disturbances over 1 acre or any area adjacer ; 2 a
water way must submit to the Nevada Division of Environmental Protection a "Notice of 1 te nt"
to discharge that certifies a stormwater pollution prevention plan has been developed - 11 is
maintained on site; for inclusion in the Stormwater General Permit No, NVR100000. A 21 ased
construction unit in a contiguous subdivision is considered under construction until all st 2)ed
or disturbed surface areas have been covered by paving, building construction or olanling For

more information, including forms and applications see http://ndep.nv.gowbwpc/stormC 1.k n or
call (775) 687-9429.

END OF REMARKS T/IR/IS: T21S/R69E/22
WSP/AYS AREA  K-22




Department of Public Works

500 S Grand Central Pky « Box 554000 + Las Vegas NV 89155-4000
(702) 455-6000 + Fax (702) 465-6040

Denis Cederburg, PE., Director « E-Mail; dlc@ClarkCountyNV.gov

Drainage Study Concurrence Letter

Date: April 10, 2019

Firm: VTN Nevada

Engineer: Joanna Ayson / Brian Ruiz

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

Phone: (702) 873-7550

Fax: (702) 362-2597

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

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

Sec, Township, Range:
Flood Zone & Panel:

S33 and others T20S, R59E
Zone A and Zone X, 2125E and 2150E, Dated September 27,

VA RSO RIS AILO RO R IR IR R AP LG A aiT

2002
Application Number: PW19-12378
Submittals RaEZit\?e d i e?::: v Reviewer Miscellaneous
Update 03/21/2019 04/10/2019 CR
Addendum 1 03/21/2019 04/10/2019 CR

The above-referenced project is located within the City of Las Vegas adjacent to Clark
County unincorporated areas. The drainage study was submitted to the County for
concurrence on March 21, 2019. In addition, the County has received the City of Las
Vegas acceptance letter dated March 13, 2019 for the Technical Drainage Study
(DS4926G).

N

e A T

BOARD OF COUNTY COMMISSIONERS

MARILYN KIRKPATRICK, Chalr +

LAWRENCE WEEKLY. Vice Chair

_Tﬁg’County concurs with the acceptance of this Drainage Study by the City of Las Vegas.
( Please note that the County's review of this development is limited to drainage issues

Significant to Clark County unincorporated areas.

LARRY BROWN » JAMES B GIBSON + JUSTIN C JONES + MICHAEL NAFT » TICK SEGERBLOM
YOLANDA T. KING, County Manager




Update for Summerlin West Planning Area Master Plan Update PW12-12378UP
April 10, 2019
Page 2 of 2

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

Additional Conditions:

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

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

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

oo i Woss b

Efrissy Riland{ P.E. W. Layne eber, P.E., CFM
Senior Civil Engineer Principal Engmeer
Development Review Development Review

crissy@ClarkCountyNV.gov wiweber@ClarkCountyNV.gov




CURVE NUMBERS FOR SOILS

[Soil # 156 Vace - Wechech association

Soil Percent | Group | Existing; Commercial,

Vace and Similar 45% D 88 95
Wechech and Similar 25% D 88 a5
Wechech, steep, and similar 15% D 88 95
Weiser 8% B 77 92
Irongold 4% D 88 95
Commski 2% B 77 92

Threelakes 1% A 63 89 =
Total 100% 87 95

Soil # 502 Canutio-Cave gravelly fine sandy loams, 2 to 8 percent slopes

Soil Percent | Group | Existing, Commercial,
Canutio 55% A 63 89
Cave 40% D 88 a5
Arizo 5% D 88 95
Total 100% 75 92

Notes:

1- Referenced from Table 602 (4 of 4), Desert Shrub, Poor Condition
2- Referenced from Table 602 (1 of 4 ) Commercial

Curve Number calculations for basins

Basin Type | Soll 1 3 CN Value
EX1 156 100 100% 87
OFFX 156 | 100% | 97% 3% 87
INI‘I 156 100% 100% 87
INT2 156 100% 100% 87
156 95% 100%
TS 502 | 5% | 95% 5% 86




CURVE NUMBERS FOR SOILS - W.O. #7809

Soil # 112 Arizo very gravelly loamy sand, flooded, 0 to 4 percent slopes

Soil Percent Group Existing, Impervious, Residentialy (apanmenticonso) Residentials frownhouss) Residentialg ;7,000 Ff, Residentialz (1p,000 Ff, Residentialg (20,000 Hz) Open Spaceg (poor condtion) Urban Districts 1 (comerca and Business) Industrial;,
Arizo 100% A 63 98 81 80 76 61 54 68 89 81
Total 100% 63 98 81 80 76 61 54 68 89 81

Soil # 152 Cave gravelly fine sandy loam, 0 to 4 percent slopes

Soil Percent Group Existing, Impervious, Residentialy (apatrontConda) Residentials (roanhouse) Residentials g,000 Fﬁ, Residentialy (10,000 F.E, Residentials ;20,000 F.Z, Open Spaceg (poor Condtion) Urban Districts 1 (comereal and Business) Industrial;p
Cave 100% D 88 98 93 92 91 87 85 89 95 93
Total 100% 88 98 93 92 91 87 85 89 95 93

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

Soil Percent Group Existing; Imparvious, Residentialy (apaamectcondsy | Residentials roamhouse) Residentials 7.oc0 7y Residentialy (10,000 ) Residentials (2 000 i) Open Spaces (pox congtony ) Urban Districts 1 comercat and Business) Industrial;s
Cave 100% D 88 98 93 92 91 85 89 95 93
Total 100% 88 98 93 92 91 87 85 89 93

Soil # 156 Vace - Wechech association

Soil Percent Group Existing, Impervious; Residentialy (apanmert/conds) Residentials (roanhouse) Residentials 7 000 ) Residential; (10,000 1) Residentials 20000 ) Open Spaces poxr Congtion) | Urban DISICS 11 (comercial and Businsss) Industrial,
Vace and Similar 45% D 88 98 93 92 91 87 85 89 95 93
Wechech and Similar 25% D 88 28 93 92 a 87 85 89 95 93
Wechech, steep, and similar 15% D 88 98 93 92 91 87 85 89 95 93
Weiser 8% B 77 98 88 87 84 75 70 79 92 88
Irongold 4% D 88 98 93 92 91 87 85 89 95 93
Commski 2% B 77 98 88 87 84 75 70 79 92 88
Threelakes 1% A 63 98 81 80 76 61 54 68 89 81
Total 100% 87 98 93 92 91 86 84 88 95 93

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

Soil Percent Group Existing, Impervious, Residentials (apaameniiconss) | Residentials g 000 i or Less) Residentials 7.000 k1) Residentialy 0,000 r) Residentials (20,000 1) Open Spaceg oy gonitoyy | Urban DistrictS s (comersia and Busness) Industrial;,
Dalian 100% A 63 98 81 80 76 1 54 68 89 81
Total 100% 63 98 81 80 76 61 54 68 89 81

Soil # 294 Rock outcrop, sand stone

Sail Percent Group Existing, Impervious, Residentialy (apanmerticondoy | Residentials qoannouss) Residentials ;o0 £y Residential; (10,000 ) Residentials ;20,000 £ Open Spaceg pox condten) | Urban Districts 1 (comercial and Business) Industrial;
Rock outcrop 90% D 88 98 93 g2 91 87 85 89 95 93
Nupper 5% D 88 98 93 92 91 87 85 89 95 93
Moentria 5% D 88 98 93 92 91 87 85 89 95 93
Total 100% 88 98 93 92 91 87 85 89 95 93

Soil # 320 Boxspring - Zeheme - Rock oulcrop associalion

Soil Percent Group Existing Impervious, Residentialy jaganmentconds) Residentials (rounhouse) Residentials 7 000 F,Zl Residentialy 10 go0 Ff, Residentialg ;20,000 Hz) Open Spaceg (pox Gordrion) Urban Districts (comercial and Business) Industrial;y
Boxspring 50% D 88 98 93 92 91 87 85 89 95 93
Zeheme 33% D 88 98 93 92 91 87 85 89 95 93
Rock Qutcrop 15% D 88 98 93 92 91 87 85 89 95 93
Typic Haplocalcids 2% B 77 98 88 87 84 75 70 79 92 88
Total 100% 88 98 93 92 91 87 85 89 95 93

Soil # 323 Boxspring - Scrapy - Rock Outcrop Association

Soil Percent Group Existing; Impervious, Residentialy (apanmenticondo) Residentials oantouse) Residentials 7 000 Ff, Residential; 10,000 Flz) Residentialg (20 o0 Ff, Open Spaces (oo Gondtion) Urban DistrictSs (comercial and Business) Industrial;»
Boxspring 40% D 88 98 93 92 91 87 85 89 95 93
Scrapy 30% D 88 98 93 92 91 87 85 89 95 93
Rock outcrop 15% D 88 98 93 92 91 87 85 89 95 93
Lithic calciustolls 9% D 88 98 93 92 91 87 85 89 95 a3
Typic Haplustolls 6% B 77 98 88 87 84 75 70 79 92 88
Total 100% 88 98 93 92 91 87 85 89 95 93
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U.S. ARMY CORPS OF ENGINEERS

HYDROLOGIC ENGINEERING CENTER
689 SECOND STREET

&
FLOOD HYDROGRAPH PACKAGE (HEC-1) * *
* *
'l *
* * DAVIS, CALIFORNIA 95616
* -
* .
* *

Jun 1998
VERSION 4.1

RUN DATE  27DECI8 TIME 16:51:33 (916) 756-11e4

R

*
.
.
*
.
®
®

D P e e L e R S T L T

X XO00000K X000 X
X X X X X XX
X X X X X
0000 X0 X 000X X
X X X X X
X X X X X X
X X000000C 0000 20K

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

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

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

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT PAGE 1

P - PRSP PR -

B T T T TSP R,

LIKE {0 TS S S

*DIAGRAM
#4k FREE HEE

1 pU] INPUT FILE DATE = SEPTEMBER 12,2017
2 ID  DESIGN STORM = 183-YEAR 6-HR STORM
3 0 STORM DISTRIBUTION = SDN #3
4 ID  MODELED BY VIN (JVA)
5 j2]
6 IB R R T R R T e T
7 1D * VILLAGE 21 (PREVIOUSLY AREA 1) HEC-1 MODE * E E PA L E l 8
8 10 * REFER TO LAKD USE EXHIBIT BY VTN FOR LOCATION OF AREAS 1 .
s .

1: ig B L N
i & R Lpur
12 bt d
13 1o
14 ID 1@8-YEAR, 6-HOUR STORM, SDN3
15 10 F
16 IT 5 (] a 1ed
E E ¥ 3 8 Low s
18 IN 5 e (:]
19 JR PREC  1.60 r

‘ OR
20 KK suMa
21 BA 0.e845
2 PB 3.4 S +
23 PC (] a.62 a.857 6.97 0.087 @.108 8.124 2.13 e.13 0.130 Rgc
24 PC  ©0.13 @.13  ©.13 .13  0.14 ©.142 0.148 0.158 0.172 0.181
25 PC 6.19 0.197 9.199 e.2 0.201 6.204 8.214 a.229 2.241 6.249
2% PC ©.251 ©0.256 0.27 0.278 0.281 @.283 ©0.295 0.322 0.352 0.409
2 PC 0.495 0,59 ©0.71 ©0.744 ©.781 @.812 ©.819 0.835 0.851 0.856
28 PC @.86 @2.868 2.876 9.888 8.91 Q.926 8.937 a.95 0.97 0.976
29 PC  0.982 ©.985 0.987 ©.989 ©.99 ©.993 0,993 0.994 0.995 ©0.998
30 PC 0.998 @.99% 1
31 Ls ) o8
32 uo 6.0859

*
33 KK z
34 BA ©0.0070
35 PB 3.41
36 Ls 6 942
37 uo @.865

*
38 KK A
39 BA 0.0053
40 PE 3.40
41 Ls o 94.2
42 uo 0.068

Page 1




LINE

43
44
45

46
47
43
49
5¢

51
52
53
54
55

Sé
57
58

59

61
62
63

65
&6
&7
68

69
70
71
7z
73

74
75
76
77
78

LINE

79
80
81

82
83

a5
a6

87
g8
£9

91
92

93
94
85
86
97

98
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HEC-1 INPUT
> T DU, Zevonmes E T T 5 il 65 br y ;- o - D 10
KK CAA
KM COMBINES SUMM3, Z, AND AA
HC 3
P
KK NP-4
BA ©0.0916
P8 3.40
Ls e 88.8
U 0.084
*
KK HNP-3
BA 0.0018
PB 3.38
Ls e 88.0
uw  e.101
.
KK CHP-3
KM COMBINES MP-3 AND NP-4
HC 2
.
KK SuMML
P8 3.40
BA ©.0979
Ls L] 98
w  e.e93
*
KK Y
PB 3.40
BA ©.2062
LS 0 94.2
uD  0.266
*
KK X
PB 3.40
BA 0.8861
Ls e 94.2
w @.es8
*
KK DES1
BA 0.2028
P8 3.38
Ls [ 98
UD  0.066
*
HEC-1 INPUT

B (o T S PR ST T LT T - [T Ty PN - TP AR (-

KK CSuMMl

KM RFCD FACILITY IN DESERT FOOTHILLS DRIVE
HC 6

*

KK S

BA 0.6099

P8 3.40

LS 2] 94.2
uD @.e81

*

KK  V25-G

KM OLD PARCEL NAME IS W48
BA 0.0179

PB 3.41

LS a 93.¢
up  0.069

*

KK R

BA @.ea48

P8 3.40

Ls [:] 92.2
up  a.e71

*

KK CR

Page 2
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89
1ea

101
102
103
104
ie5

186
187
168

169
i1e
111

LIKE

112
113
114
115
116

117
118
119

120
121
122

123
124
125
126
127

128
129
13e
131
132

133
134
135

136
137
138
139
140

141
142
143
144
145

LINE

146
147
148
149
158

151
152
153

V21-5DN3.0UT
KM  COMBINE Q AND R

HC 2
*

KK Q

BA ©0.0349

PE 3.40

Ls e 92.2

U 6.075

*

KK Q

KM COMBINE Q AND CR

HC 2

¥

KK RCQ

KM ROUTE CQR TO CST1

RD 330 0.655 0.013 @  CIRC 3

+

HEC-1 IKPUT

p {» APPSO T AT | TR TP PR TR . .- R -]

KK ST1
BA @.e223
PB 3.40
LS e 98
up  e.e5e
*
KK csT1
KM  COMBIKES CQ AND ST1
HC 2
*
KK DUMMY2
KM RFCD FACILITY IN DESERT FOQTHILLS DR
HC 2
*
KK P
BA @.0247
PB 3.48
LS e 92.1
uo  e.a79
*
KK DES2
P8 3.40
BA ©.0037
LS @ 98
uo  e.es2
+
KK  CDES2
KM RFCD FACILITY IN DESERT FOOTHILLS DR
HC 3
+
KK DES3
BA 0.ea58
PB 3.48
LS ] 98
ub  e.eso
*
KK L
BA 0.0116
PB 3.4
LS a g5.e
up  e.e72
*
HEC-1 IKPUT
B RPN O T T E . . P R S IR (]

KK C05-3

BA 0.0392

PB 3.39

Ls e 88.e
up  0.1e7

*

KK DES4

BA 0.0344

PB 3.40

Page 3

PAGE 4

PAGE 5




V21-5DN3.0UT

154 Ls =] 98.0
155 ub  0.976
*
156 KK CDES4
157 KM RFCD FACILITY IN DESERT FOOTHILLS DR
158 HC 5
*
159 KK V25-F
163 BA 9.8163
161 P8 3.44
162 Ls 2] 95.@
1e3 uo  a.es7
+
164 KKV25-C054
165 BA ©.0973
166 PB 3.43
167 LS a 88.e
168 up  9.889
*
169 KKV25 - FOXN
i7e BA ©.82590
171 PB 3.41
172 LS 8 98.9
173 up  @8.e62
*
174 KK  CFOXN
175 KM COMBINE V25-F, V25-C0S4, V25-FOXN
176 HC 3
*
177 KK  V25-B
178 KM QLD BASIN NAME GP20
179 BA 0.0311
1890 PB 3.42
181 Ls e 91.9
182 uw e.e9?
*
HEC-1 INPUT PAGE 6
LINE s B j EpRE PR x SRR L SEE Sevawias B.iivisns Tisiveas Buiviasna L TP ie
183 KKV25-FOXS
184 BA 0.0250
185 PB 3.4
186 Ls ] g8.0
187 up  8.179
s
188 KK CFOXS
189 KM COMBINE V25-B, AND V25-FOXS
190 HC 2
*
191 KK V25-C
192 BA 9.8415
193 P8 3.45
194 LS e 98.7
195 u e.1e9
*
196 KK RV25-C
187 KM ROUTE V25-C TO CSTAL
198 RD 2047 ©.013  0.023 @ CIRC 3.5
*
199 KKV25-C0S2
200 BA 0.0228
201 PB 3.43
202 LS ] 88.0
203 uo  e.i2s
*
204 KKRV25-C0S2
285 KM ROUTE V25-C052
286 RO 1947 ©.013 @g.e23 [} CIRC 3.5
.
287 KK STA1
288 KM  OLD PARCEL NAME IS SAME
289 BA 0.e246
210 PB 3.43
211 LS @ 98.0
212 up  0.651
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213
214
215

LTIKE

216
217
218

219
228
221
222
223
224

225
226
227

228
229
238
231
232
233

234
235
236
237
238

239
240
241

242
243
244

245
246
247
243
249

LINE

259
251
252
253
254

255
256
257
258
259

268
261
262

263
264
265
266
267

-

KK  CSTA1
KM  COMBINE V25-FOXS, V25-C, CFOXS, V25-C0S2, STA1, AND CFOXS
HC 5
*
HEC-1 IKPUT
5 [  R—. S I — [ S B siwnss { R Tovens N PR s
KK RCSTAL
KM  ROUTE STAl TO CsT2
RD 1538 ©.013 0.260 2} CIRC 3.5
*
KK V25-E
KM  OLD PARCEL NAME IS We3
BA ©0.0268
PB 3.40
LS o 95.9
up  e.o88
*
KK RV25-E
KM ROUTE V25-E TO CST2
RD 72 0.213 0d.e60 e CIRC 3.5
*
KKV25-C053
KM  OLD PARCEL NAME IS GPPW3
BA 0.0937
PB 3.41
Ls e 88.1
U  e.e70
*
KK ST2
BA ©.e245
PB 3.39
LS a 98
udD  B.e59
KK Cs12
KM RFCD FACILITY IN DESERT FOOTHILLS DR
HC 4
&
KK  DUM4YS
KM  RFCO FACILITY IN DESERT FOOTHILLS DR
HC 2
*
KK F
BA 8.9259
PB 3.39
LS a 95.0
up  e.ers
*
HEC-1 INPUT
Y AP RRTTE- BNSAN TELT
KK E
BA 0.0315
PB 3.38
LS e 95.0
uo 9,081
*
KK DESS
BA 0.2291
PB 3.38
LS Q 98.0
up  0.108
=
KK  CDESS
KM RFCD FACILITY IN DESERT FOOTHILLS DR
HC 4
*
KK C
BA 0.0232
23] 3.36
LS Q@ 95.e
up  oe.e98

*

V21-SDN3.0UT
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268
269
278
271
272

273
274
275
276
277

278
279
288
281
282

283
284
285

LINE

286
287
288

289
298
251
292
293

294
295
296
297
298

299
309
361
382
303

304
385
326
307
308

3e3
310
311
312
313

314
315
316

317
318
319

LINE

320
321
322
323

V21-50N3.0UT

KK KP-1
BA 0.0020
PB 3.36
LS e 8s.0
U 0.068
.
KK 517
BA ©.8836
PB 3.36
Ls e 98
U 0.089
*
KK D
BA ©.8238
PB 3.36
Ls e 95.0
U 0.081
.
KK €ST7
KM  COMBINES TN RIDGE PINE ST
HC 4
*
HEC-1 INPUT
(> IR DU JUTU: SO S Srenans Baurnnns 2SS : TR TR 1
KK DUMMY7
KM  RFCD FACILITY IN FAR HILLS
HC 2
-
KK W
BA 0.0130
P8 3.38
s 8 942
U 0.082
.
KK SuMM2
BA ©.0057
PE 3.38
Ls 0 98
w  8.053
“
KK T
PB 3.38
BA 0.0893
LS o 942
w o.088
*
KK NP-2
BA 0.0015
PE 3.38
Ls o 89.0
U 8.073
*
KK sT3
BA 0.0027
PB 3.38
LS o 93.0
uo  e.058
*
KK (ST3
KM  COMBINE NP-2 AND ST3
HC 2
A
KK DUMMYB
KM COMBINE CT AND CST3
HC 4
.
HEC-1 INPUT

KK CARR1
BA ©.8855
P8 3.36
LS e 98.@
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324

325
326
327
328
329

338
331
332

333
334
335
336
337

338
339
340
341
342

343
344
345
346
347

348
349
350

351
352
353
354
355

LIHE

356
357
358
359
360

361
362

363
364
365

366
367
368
369
37e

371
372
373

374
375
376
377
378

379
380

V21-SDN3.0UT

up  o.e60
*
KK M
BA 0©.0142
PB 3.36
Ls e 92.9
up  8.033
*
KK CCARR1
KM RFCD FACILITY IW CARRIAGE HILL DR
HC 3
.
KK N
BA ©.2340
PB 3.38
LS ] 92.2
u  e.e71
*
KK o
BA @.ea54
FB 3.38
LS (1] 92.1
up  e.ez74
*
KK STD
BA 8.2314
PB 3.38
LS Q 98
up  0.850
+
KK CSTD
KM COMBINE N, 0, AND STD
HC 3
*
KK K
BA ©.0128
PB 3.37
LS e g2.0
uw e.e77
*
HEC-1 INPUT
IDissesssdosenace 2ivasies 3isaciay L Sy enus [T BEY CRTT T S g | -
KK STB
BA 0.0041
PB 3.38
LS :] 98
uo a.ese
*
KK €s18
HC 3
*
KK DUMMY1e
KM RFCD FACILITY IN CARRIAGE HILL DR
HC 2
+
KK J
BA 0.0185
P8 3.35
LS @ 82.0
uw e.e81
*
KK DUMMYI1
KM RFCD FACILITY IN CARRIAGE HILL DR
HC 2
*
KK C0s-2
BA 0.0939
PB 3.37
LS e 88.3
w e.131
%
KK C05-1
BA 0.0122
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V21-SDN3.0UT

381 PB 3.37
382 LS (] 83.0
383 up  oe.iie

*
384 KK CCos-1
385 HC 2

*
386 KK  CARR2
387 BA ©.¢038
388 4] 3.35
389 Ls e 98.8
399 up  6.e68

*

HEC-1 INPUT PAGE 12
LINE L1 PERERERES  [RHECE y SRR s Baceniamne Loivainu S satininn v avn Tovvnaes BevvivraFeaies10

391 KK 576
392 BA 0.2843
393 PB 3,37
394 LS e 98
395 uD 9.es58

-
396 KK CCARR2
397 KM  RFCD FACILITY IN CARRIAGE KILL DR
398 HC 4

4¢9 KK CARR3

418 BA 0.8876
411 P 3.34
412 Ls ] 98
413 U 8.089

-
414 KK CCARR3
415 KM RFCO FACILITY IN CARRIAGE HILL DR
416 HC 4

*
417 KK DUMMY13
418 KM RFCD FACILITY IN FAR HILLS
419 HC 3

*
420 KK v
421 BA 0.0113
422 PB 3.38
423 LS 8 94.2
424 U e.069

*

HEC-1 INPUT PAGE 13

LINE Wigivesediiomadnsn v Sianeia it S aB ey, [T T 1@
435 KK SUMM4
426 BA 0.8076
427 P8 3.38
428 LS 0 98
429 U e.ess

*
430 KK CSUMMS
431 KM COMBINES IN EX BELTWAY CHANNEL
432 HC 2

.
433 KK DC-2
434 BA 8.e819
435 PE  3.36

Page 8




V21-50N3.0UT

436 LS e 93.0
437 U @.es7
*
438 KK u
438 BA 0.0315
448 P8 3.36
441 LS o 94.2
442 UD  0.e34
&
443 KK I
444 BA 0.0292
445 PB 3.35
446 LS o 92.e
447 U e.1e6
*
448 KK STA
449 BA ©.2916
450 P8 3.35
451 Ls 6 98.0
452 U e.ese
*
453 KK G
454 BA ©.e078
455 PB 3.35
456 Ls 6 95.0
457 U  ©.033
P
458 KK H
459 BA 0.e991
460 PB 3.33
461 LS e 95.0
462 w 9.102
*
HEC-1 INPUT PAGE 14
LINE 0G50 1isiaas Ziovisis essves 4y i Sivvies Giissins Fsviviee Bivavias B 10
463 KK CGH
464 KM COMBINES G AND H
465 HC 2
4
466 KK DC-1
467 BA ©.0128
468 PB  3.33
469 LS o 930
478 U 9,207
*
an KK NVE
472 BA ©.0348
473 P8 3.32
474 13 e 93.0
475 U  9.09
£
476 KK (oC1
477 KM COMBINES IN EX BELTHAY CHANNEL
478 HC 8
-
479 KK CFAR
480 KM EX FAR HILLS AVE SD
481 HC 2
482 2z
SCHEMATIC DIAGRAM OF STREAM NETHWORK
IKPUT
LINE (V) ROUTING (--->) DIVERSION OR PU¥P FLOW
KO, (.) CONMECTOR (¢<---) RETURN OF DIVERTED OR PUMPED FLOW
20 SUNM3
33 : z
38 a : AA
43 (7Y

Page 9




46

51

56

59

69

74

79

82

87

93

a8

1e1

1e6

189

112

117

120

123

128

133

136

141

146

151

156

159

164

169

- KpP-3

o T

. SuMML

. V25-G

CR

CDESA:suiivnanrnnrsnnsssvnnans

V25-F

V25-C0S4

€0s-3

V21-5DH3.0UT

Y
X
. . . . DES1

DES4

V25-FOXM
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174

177

183

188

191

196

195

284

2407

213

216

219

225

228

234

239

242

245

250

255

268

263

268

273

278

283

286

289

294

239

. €s12

COESS.v0unvennnes

. C

RV25-

V25-C0S3

V21-5DN3.0UT

V25-C052
v
v
RV25-C05

572

s517
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304

3e9

314

317

320

325

338

333

338

343

348

351

356

361

363

366

371

374

379

384

386

391

396

399

464

489

414

417

420

425

DuMMY13

. DUMMYE

V21-SDN3.0UT

HP-2

s18
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V21-SON3.0UT

438 . CSUMMA. .. .oeeaanns

433 DC-2

438 u

443 . . I Z 1

448 l . STA

453 . . . . ; . 6

as8 I I ‘ : Z Z . H

463 l l . . l . (G}:L . .......-

466 . . . . . . . DC-1

an ) : ; Z ; : ; ; e
476 ' T PO T A R T DY A A S
479 (FAl‘l. ..........

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
B e

* *
*  FLOOD HYDROGRAPH PACKAGE (HEC-1) *
* JuN - 1998 *
¥ VERSION 4.1 *
* *
* RUN DATE 270ECI8 TIME 16:51:33 *
* *
L e R e e ]

INPUT FILE DATE = SEPTEMBER 12,2017
DESIGN STORM = 1G69-YEAR 6-HR STORM
STORM DISTRIBUTION = SDN #3
MODELED BY VTN (IYA)

R e R Y

*
U.S. ARMY CORPS OF ENGINEERS *
HYDROLOGIC ENGINEERING CENTER  *
609 SECOND STREET *
DAVIS, CALIFORNIA 95616 *
(916) 756-1184 *

§

*

L

e R e P P P T T RS ST Y

L L T T Y

¥ VILLAGE 21 (PREVIOUSLY AREA 1) HEC-1 MODE

* REFER TO LAND USE EXHIBIT BY VIN FOR LOCATION OF AREAS 1
*

*
*
*

R L L e e

1€3-YEAR, 6-HOUR STORM, SDN3
17 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IpLOT @ PLOT CONTROL
QSCAL @. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
KMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 @ STARTIKG DATE
ITIME 2383 STARTING TIME
hQ 109 NUMBER OF HYDROGRAPH ORDIMATES
NDDATE i @ ENDING DATE
NDTIME @815 ENDING TIME
TICENT 19 CENTURY MARK
COMPUTATION INTERVAL .88 HOURS
TOTAL TIME BASE 8.25 HOURS
ENGLISH UNITS
DRATINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES

LENGTH, ELEVATION FEET

Page 13




V21-SDN3.0UT

FLOA CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHREKRHEIT
P MULTI-PLAN OPTION
KPLAN 1 NUMBER OF PLANS
IR MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
1.ed
1
PEAX 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 PEAX IN HOURS
RATIOS APPLIED TO PRECIPITATION
OPERATION STATION AREA PLAN RATIO 1
i.e9
HYDROGRAPH AT
+ SUMM3 .69 1 FLOW 13.
TIME 3.58
HYDROGRAPH AT
+ z .01 1 FLOW 18.
TIME 3.58
HYDROGRAPH AT
+ Ak .a1 1 FLOW 17.
TIKE 3.508
3 COMBINED AT
+ CAA .82 1 FLOW 48.
TIME 3.50
HYDROGRAPH AT
+ NP-4 .ed 1 FLOW 3.
TIME 3.50
HYDROGRAPH AT
+ NP-3 .22 1 FLOW 3.
TIME 3.5
2 COMBINED AT
+ ChP-3 .23 1 FLOW 7.
TIME 3.50
HYDROGRAPH AT
+ SUMML .01 1 FLOW 28.
TIME 3.58
HYDROGRAPH AT
+ Y .01 1 FLOW 1e6.
TIME 3.50
HYDROGRAPH AT
+ X .81 1 FLOW 16.
TIME 3.50
HYDROGRAPH AT
+ DES1 .82 1 FLOW 8.
TIME 3.50
6 COMBINED AT
+ csuMl .24 1 FLOW 113.
TIME 3.58
HYDROGRAPH AT
+ s .01 1 FLOW 24,
TIME 3.58
HYDROGRAPH AT
+ V25-G .82 1 FLOW 45,
TIME 3.50
HYDROGRAPH AT
+ R .82 1 FLOW 12.
TIME 3.50
2 COMBINED AT
+ CR .92 1 FLOW 56.
TIME 3.50
HYDROGRAPH AT
+ Q .02 1 FLOW 12.
TIME 3.58
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+

+

+

+

+

+

+

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

2 COMBINED AT

HYDROGRAPH AT

HYDROGRAPH AT

3 COMBINED AT

HYDROGRAPH AT

HYDROGRAPH AT

HYDROGRAPH AT

HYDROGRAPH AT

5 COMBINED AT

HYDROGRAPH AT

HYDROGRAPH AT

HYDROGRAPH AT

3 COMBINED AT

HYDROGRAPH AT

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

ROUTED TO

«Q

RCQ

ST1

ST

DUMMY2

DES2

C(DES2

DES3

Cos-3

DES4

CDES4

V25-F

V25-C054

V25-FOXN

CFOXN

V25-8

V25-FOXS

CFOXS

RV25-C

.83

.e3

.22

.03

.05

.01

.81

.08

.02

.01

.83

.e3

.ed

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

68,
3.50

67.
3.5

7.
3.59

74.
3.58

3.
3.5

i1.
3.58

18.
3.50

119.
3.50

17.
3.50

3.
3.50

17.
3.58

12.
3.58

195,
3.50

43.
3.5

15.
3.50

14.
3.58

72.
3.50

67.
3.5¢

11,
3.58

77.
3.59

86.
3.58

84,
3.58

V21-SDN3.0UT
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HYDROGRAPH AT
+ V25-C052

ROUTED TO
+ RV25-C0S

HYDROGRAPH AT
+ STAL

5 COMBINED AT

¥ CSTAL
ROUTED TO

# RCSTAL
HYDROGRAPH AT

4 V25-E
ROUTED TO

+ RV25-E
HYDROGRAPH AT

+ V25-C053
HYDROGRAPH AT

+ ST2

4 (COMBINED AT

+ €512
2 COMBINED AT

+ DUMMYS
HYDROGRAPH AT

+ F
HYDROGRAPH AT

+ E
HYDROGRAPH AT

+ DESS

4 COMBINED AT

+ CDESS
HYDROGRAPH AT

+ C
HYDROGRAPH AT

+ HP-1
HYDROGRAPH AT

i sT7
HYDROGRAPH AT

4 D
4 COMBINED AT

+ csT7

2 COMBINED AT
+ DUMMY7

HYDROGRAPH AT

HYDROGRAPH AT

.22

.69

.11

.11

.23

.83

.89

.15

.23

.03

.03

.81

.29

.22

.82

.85

.35

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOA
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

5.
3.58

5.
3.67

13.
3.58

238.
3.50

217,
3.58

65.
3.50

59.
3.58

8.
3.59

12.
3.50

201.
3.58

461.
3.58

65.
3.50

78.
3.5@

22,
3.50

624.
3.50

54.
3.58

4.
3.58

3.50

56.
3.5¢

124.
3.58

748.
3.50

31.
3.58

V21-SDN3.OUT
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HYDROGRAPH AT

HYDROGRAPH AT

HYDROGRAPH AT

2 COMBINED AT
+

4 COMBINED AT
+

HYDROGRAPH AT

HYDROGRAPH AT

3 COMBINED AT
+

HYDROGRAPH AT

HYDROGRAPH AT
+

HYDROGRAPH AT

3 COMBINED AT
+

HYDROGRAPH AT

HYDROGRAPH AT

+

3 COMBINED AT

+

2 COMBINED AT

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

HYDROGRAPH AT

2 COMBINED AT

+

HYDROGRAPH AT

ST3

csT3

CARRL

CCARR1

STD

CSTD

sTB

(&31:)

DuUMMYle

DUM4Y11

€as-2

€0sS-1

CCos-1

CARR2

.01

.01

.83

.81

.e1

.01

.01

.23

.02

.19

.01

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOA
TIME

FLOW

16.
3.50

23,
3.58

3.
3.50

3.50

1f.
3.58

81.
3.508

129.
3.58@

ia.
3.58

13.
3.58

26.
3.5

3.
3.58

12.
3.58

68,
3.50

197.
3.50

42.
3.50

239,
3.58

3.58

22.
3.50

24,
3.58

1a.

V21-5DN3.0UT
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HYDROGRAPH AT

4 COMBINED AT

+

HYDROGRAPH AT

HYDROGRAPH AT

HYDROGRAPH AT

4 COMBINED AT

+

3 COMBINED AT

HYDROGRAPH AT

HYDROGRAPH AT

2 COMBINED AT

+

HYDROGRAPH AT

HYDROGRAPH AT

HYDROGRAPH AT

HYDROGRAPH AT

HYDROGRAPH AT

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

HYDROGRAPH AT

8 COMBINED AT

+

2 COMBINED AT

576

CCARR2

CARR3

CCARR3

DUMMY13

SuMMa

CsumM4

STA

CGH

coC1

CFAR

.12

.02

.02

.17

.56

.01

.e1

.02

.83

.83

.01

.81

.82

.e1

.03

.15

.71

TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOA
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

V21-S0N3.0UT

13.
3.5¢

286.
3.50

5 ueo ATED ¥FlowsS

51.
3.50

19.
3.50

41e.
3.50

1271.
3.58

29,
3.5e

21.
3.50

58.
3.50

73.
3.50

61.
3.50

19.
3.5@

21,
3.50

33.
3.50

23,
3.58

75.
3.58

326.
3.58

1598.
3.50

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

INTERPOLATED TO
Page 18




ISTAQ

FOR PLAN

RCQ

CONTIKUITY SUMMARY

FOR PLAN
RV25-C

CONTINULTY SUMMARY

FOR PLAN
RV25-C0S

ELEMENT DT

(MIN)

=1 RATIO= .@9
MANE .22

PEAK TIME TO
PEAK

(CFS) {MIN)

67.72 210.18

VOLUME

(1)

2.62

V21-5DN3.0UT
COMPUTATION INTERVAL

DT PEAX  TIME TO
PEAK

(MIN) (CFS) (MIN)

5.9 67.37 219.e2

{AC-FT) - INFLOW= .3853E+81 EXCESS= .@@28E+88 OUTFLOW= .3B53E+81 BASIN STORAGE=

=1 RATIO= .@2
MANE 3.60

84.77 216.10

2.46

5.e9 83.86 215.82

(AC-FT) - INFLO#= .5451E+01 EXCESS= .@C20E+0@ OUTFLOW= .5449E+01 BASIN STORAGE=

=1 RATIO= .32
MANE 4.0

5.08 220.€0

2.20

5.e2 5.08 220.02

CONTINUITY SUMMARY (AC-FT) - INFLOW= .32B9E+80 EXCESS= .0289E+82 OUTFLOW= .3289E+@8 BASIN STORAGE=

FOR PLAN
RCSTAL

CONTINUITY SUMMARY

FOR PLAN
RV25-E

CONTINUITY SUMMARY

= 1 RATIO= .00
MANE 4.89

220.97 216.69

2.58

5.e3 217.33 215.eQ

(AC-FT) - INFLOW= .1578E+82 EXCESS= .B208E+E2 OUTFLOW= .1562E+082 BASIN STORAGE=

=1 RATIO= .80
MANE 2,81

61.69 213.68

2.84

5.e2 59.42 215.02

(AC-FT) - INFLOW= .4@61E+81 EXCESS= .2283E+B0 OUTFLOW= .4@53E+B81 BASIN STORAGE=

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

Page 19

VOLUME

(IN)

2.62

.1974E-04 PERCENT ERROR= .0

2,47

+5287E-03 PERCENT ERROR= .2

2,21

.4677E-03 PERCENT ERROR=

2.58

.7824E-03 PERCENT ERROR= .5
2.83

.2477€-83 PERCENT ERROR= .2
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Technical Drainage Study for

Summerlin West Village 21
Carriage Hill Drive
Far Hills to East West Collector

Las Vegas, Nevada

W.O. # 7851

Prepared for: Submitted to:

Howard Hughes Corp. Public Works Department
City of Las Vegas
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o

CITY OF LAS VEGAS
INTER-OFFICE MEMORANDUM

DATE:

March 22, ?’0 8

— |

TO:

Land Development Services
Department of Building & Safety

SUBJECT:

| Drainage Study for:
Summerlin West Village 21 - Carriage Hill Drive
(Far Hills to East West Collector)

Cross Streets:

Carriage Hill Drive and Far Hills Avenue

FROM: [ \
Albert Sung, P.E. k
Flood Control Pro;e

tgu! M.

File Number:

F:\Depot\DSMemos\DS4962A.doc

Parcel Number:

137-26-299-002, 137-26-399-015,
137-26-297-002, 137-26-397-024

Zoning Action:

51

oM #§

% Sod

. St (WE)
“(sl“& plc @

&J% Fh‘l(b'(,

FEMA Flood Zone YES NO X
Proposed Storm Drain | YES X NO D.T. _;‘mq#ﬁ, fjfru,w .
HISTORY DATE DATE COMMENTS E————— é/ ?/ / &
RECEIVED | REVIEWED FEES Payment Trn #
18! Submittal 3/6/2018 3/21/2018 See Comments Below $400.00 493856: $400
TOTAL FEES (LDDRS): | $400.00 e
REMARKS:

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

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

X

must be resubmitted or supplemented including the following:

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

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

1. The 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.

The referenced Flood Control Master Plan Update for Summerlin West Planning Area (SWPA) is still

under review; therefore, this study will not be approved prior to the approval of the SWPA Master

Update study.

The project proposed to build temporary drainage facilities including drainage berms/swales along

the west side of the proposed Carriage Hill Drive. Prior to the final plans approval the developer must
complete a Maintenance & Liability Agreement for the interim drainage improvement s and post a
minimum maintenance bond of $50,000 or 50-percent of the construction cost for the improvements,
whichever is greater. The engineer must submit an estimate of the quantities for constructing the
facilities and an exhibit that adequately shows the location and limits of the drainage facilities to City

Flood Control

for

approval,

Once

the drainage study

is conditionally

approved, the

engineer/developer should contact the City’s Land Development Section (702-229-6371) to begin the
agreement process.

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




10.

11.

12.

13.

14.

15.

16.

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

plans.

Per the SWPA Flood Control Master Plan Update, the size of the storm drain in Carriage Hill Drive is
66", not 60" as shown in the subject improvement plans. Review and revise accordingly.

Provide maintenance access to both stubs on the west side of the Carriage Hill Drive. Include a
typical access road section.

The future storm drain alignment to the north jogs to the east side of Carriage Hill Drive. It is

recommended that the alignment remains on the west side of the roadway unless there is a
necessary reason for the realignment. Review and revise accordingly.

Please provide an explanation for the flow at the future roadway extension to the north. It is expected
that there will be no bypass flow onto this proposed portion of Carriage Hill Drive? Please clarify.

Report: The Q100 values presented on page 3 of the report in Table 2 for the Interim Condition Hec-1
Summary do not match the Hec-1 report, or the table shown on Figure 7. Please revise.

Fig 8: The flow velocity listed for section 2 does not match the velocity per the Flowmaster report,
please update. Similarly the VxD value shown in the same table for section 2 should updated
accordingly.

GR1: The proposed riprap shown on the north side of the proposed street is called out to have a
maximum slope of 2:1, but the Detail B/DT1 shows a maximum slope of 3:1, please revise.

GR3: The proposed inlet elevation for the proposed 36" RCP is shown as the same elevation as the
outlet elevation, but is shown to be 3244.99 ft in the given HY-8 Culvert analysis, please revise.

GRS: Provide two nominal inlets at both sides of the roadway at SDMH #8.

Discuss whether the drop inlet shown north of the proposed improvements is part of proposed or for
future conditions, if future please label as future.

Provide “End of Road” markers at the north end of Carriage Hill Drive.
UT8: The 8" SS is shown to be 18.83' below the proposed RCP, but appears to be much closer,
please revise.

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

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

NOTE: Please be advised that all land surface area disturbances over 1 acre or any area adjacent to a

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

call (775) 687-9429.

END OF REMARKS TIRIS: T21S/IR69E/26
WSP/AYS AREA  K-26
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P.01/01

TRANSACTION REPORT
MAR/22/2018/THU 05:39 PM
FAX (TX)
#* DATE START T.|RECEIVER COM,TIME|PAGE|TYPE/NOTE FILE
001 [MAR/22| 05:38PM|[7023622597 0:01:01 2 |MEMORY  OK ECM|[0886
CITY OF LAS VEGAS.. R DATE) ;
INTER-OFFICE MEMORANDUNM | march 22 fodg -
TO: FROM: [
Land Development Services Albsrl Sung, P.E. \;
Department of Bullding & Safaly Fload Control Projelst Engineer
Depariment of Public Works
SUBJECT: | Drainage Study for: GOPIES TO:
Summerlin West Village 21 - Carrlage Hill Drive VTN Nevada
(Far Hills to Eaat West Gollectar)
Cross Streets: Carriage Hill Drive and Far Hills Avenue The Howard Hughes Gorporation
Fila Number: F:\Depot\DSMermos\DS84962A. doc Bart Anderson, P.E., DevCo
Parcel Number; | 187-26-299-002, 137-26-369-015, CCRFCD
137-26-297-002, 137-28-397-024
Zoniny Action:
FEMA Flood Zane- YES NO X
Proposed Storm Draln | YES X NO
HISTORY DATE .DATE COMMENTS REVIEW | FEES PAID |
; RECEIVED | REVIEWED FEES Payment T #
18t Submittal 3/6/2018 3/21/2018 See Comments Balow $400.00 | 493856: $400
TOTAL FEES (LDDRS): | $400.00 -

REMARKS:
The Dralnage Study for the subject project has been reviewad and;

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

X must be resubmitted or aupplemented including the following:

Is conditionally approved subject to Clark County Regional Fload Gontrol Dlstrict
concumence,

s conditionally appraved subject to Clark County Public Works Department

canclrrence,

1. The slte Is adjacent to or crosses an exlsting or proposed Clark County Reyional Fload Cantrol

District (CCRFCD) master planned facllity. Therefore, CCRFCD concurrence Is required prior to final

approval of the drainage study.
2. The referenced Flood Control Master Plan Update for Summeriin West Planning Area (SWPA) s sil

under review; therafore, this stucy will not be approved prior to the approval of the SWPA Master

Update study.

3. The project propased to bulld terporary drainage facilities Including dralnage berms/swales along
the west side of the proposed Carriage Hill Driva. Prlor to the final plans approval the developer must
complete a Malntenance & Liability Agresmant for the Interim drainage Improvement s and post a
minimum mainfenance bond of $50,000 or 50-parcant of the construction cost for the improvements,
whichever Is greater. The englneer must submit an estimate of the quantities for constructing the
facilitles and an exbibit that adequately shows the location and limits of the dralnage facilitles to City
Flood Confrol for approval. Onece the dralnage study is conditionally approved, the
enginser/developer should contact the City's Land Development Section (702-228-6371) to begin the

agresment process.

In order for the maintenance bond to be released In the future, a dralnage update/letter will be

required to Juslify that the berm/swale are no longer necessary and ¢an he removed.
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i 8 H:i i W<hmmmamzmmﬁ%sugﬂm @ © FralmACSFATE}E) SEA g g
f | LDACS £5) E
i A ] WATER PRESSURE ZONE: 2 3
| ‘]‘I‘:|I| i Ij WATER SERVICE LDCATED P THE $435 FRESSURE 2002 @ X IKICTEEPELOIOSPLNTERD,  AEA g E 2
i L 3
E :: I:I} H\ @ 3 13 TEE (FEA UDACS PLATE 31) 1EA g E E
i g {1 N F WATER MAIN COVER NOTE: @ « Enmmoemee g, & g, g
i i!li I'I’ { y \\ g FLL = WATER MAH T0 HAVE MHMUM DEFTH OF COVER FLATE3T) US g -3-
i i JOALS SECTON 208 3
} ,:; ;'.L{ Py B \\ /// = s&¢ @ |1 1S EDDFEUDMSAATES]  9EA :lr_ g H g
i 1 LR HE 3 -
i \*ILH '|ll .. R WATERLINE TRENCH NOTE: T — Eé : é S
1 i' L ) CONSTRUGT WATERLIE TRENCH SECTICH AND BACAFLL PR n_g E S
1 2 UDACS PLATE NO. 17,
ot 1 | . @ g i 245 iel
| v Q
TR i e i WATER LINE MARKER BALLS NOTE @ e wopmusE o oEE 53238
Hi 711 'll + H %P&J‘UMHEN %E /
— s = EACH =
k f ] HOPZZONTAL ELBCHWY FITTING, PER UDACS TR AR STAGE R oL A
1! 1 P PLATE o 15 CHO— 15 METERFEAUDACSPLATE4  2EA Dprzs A
sD5=243% _/| s, (FAGATION AND I gB3 T
HIT3535 ‘ll A 15 FFPA PEALDACS FLATES a=45
Il | il | { P FIRE HYDRANT MARKER NOTES @ ¢ FCAPLELONOIF 1EX E 5 Zg T
| | S '| /A¥_J’ 'BUUE COLOFSD FEFLECTIVE RASED FEicenATY =uw ;§§ T
I ! - W 4 ¥, FAYEMENT MATFERS ARE TO BE INSTALLED: @ , 174TVERTCALEDND FEAUDMS  op o0;:E 1]
! : b/ TR ce e T3 7§
s : H £ VERE
A H Pl b el o | I F A E ‘ OF CLR3 ON HITAANT STE T e Chouiy. MR
ON ROADWAY'S WITH PAR-343 FERASTTED ON
| \ " Bl e — B e o =
CARRIAGE HILL DRIVE q'z. zc — gomwmAue L B © w
(FURLIC) ~ w
LAS VEGAS FIRE & RESCUE APPROVAL 15" COFPER WATER . b ¢ uw
PROFILE SCALES: = PERLDACS 20801 & PLATE T T 5 2
HORZ, = 1227 . . E"'_M_ :"Zﬁ'@ WATER FONT OF COMNECTION e} b | E
\ERT, = 1= ¢ . 5 ‘ H APPRDVAL OF THESE PLANS SHALL NOTEE 1 c s
= B2 A PERAIT FOR, OF AN AFFRGVAL OF, ANY V:OLATICN OF o j
n AN OF THE FROV.SONS OF THE STATE 0A COLINTY LAAS. =
g 3245 5 3245 FiAZ FLOW — GFM AT 23 P51 FESDUAL o m T
: ] H d CONSTRUCTION NOTES 2 =w
: 3 f > BASIS OF BEARING 3 IT]
; 55— E 5D NORTH AS DEFAED B THE CENTRAL MERTIAN OF THE SEWER PUBLIG  PRIVATE o = <
i HEf g 1 NEVADA COORCINATE FEFERENCE STSTEM (CFS), LAS A
; =50 & g : VEGAS HGH ELEVATION ZONE, NOTH AVER.CAN DATUM OF @ STANDARD MANHOLEFER SO-1A 418 7EA OEA t o 15
3240 5993 355 3240 1523; SAD MERCLAN BENG CONDDRNT WITH 11453 WEST m =
: Bl ﬁgﬂ-- |3 . CHUEROME ——  FCHOSANTARYSEMERLAN  LIBZILE. OLF | s =
. 2 Eig LNEAS UNIT: US SURVEY FOOT FTUS) E s (8]
: iEsis o .
; RRgg DATUM (REFERENGE FRAMEX KAD B3 2311) EPOCH 2012.00 @ t ;‘Esfggﬂ‘-:“" SEA oEA a
i o SYSTEM. NEVADA COOADNATE REFERENCE SYSTEM (GRS
= 3 a3 p “O ZONE: LASVEGAS HGH ELEVATION 204
b 1y . 35 FROJECTION: TRANSVERSE MERCATOA @1 SEATA PONT OF OONNECTION ..
& = STANDARD FARALLEL (AND LATITUDE OF GO .:lé
g m&:.m [ (3 2 2
- iy TUDE OF MERDAN1T:
é X o= g | | — '- &5 e eyl [ e IRIRIE
: I \ /7 --g,-—-.__.';‘_._ L 1 ATCEN : 300,000 g 8 8] ¥3
i 3230 & i o eoswm | Y 3230 NaTES: MAXMUM ALLOWABLE DERLEGTION SHALL B CAE (1) DEGAEE g
| NS o = A I MTECWWA Hlmessemmsoum T AR GmAdce 5 £
3 r-——ﬁlaf”-"ﬂqg'ﬂrop.‘ Ay o FROECTION DEFMTION. THE FAOJECTION WAS DERNED
‘k ‘\ e = SUCH THAT FROJECTED (0] DSTANGES ARE EQUWALENT FOA CHANGES N DRECT/ON EXCEEDNG THE MAXWLM
A\ TO "GAOLAD DISTANCES IN THE FAOUECT ARZA. ALLOWASLE JONT DEFLECTION, FITTIVSS SHALL BE USED.
. \ If / 2 GID BIARNGS SHOAN HEREON (OR IMPLIED BY GRO UTILITY CROSSING NOTE: = 5 5
3226 = A L 3225 by wrszs\!‘wm o ERARNGSOLETO ALL SENTR,STOAM DRANS CAOSSHG WATER LINES MUST = E 2112
e ey et | |2 |[2 [0 |2
— 2UF 47 FCP SO S=556% Py z ||1e s
\\ _ . v-j_. =z 5% I’ -~ ] e BEHGHM:‘\Z::TMNM.;M;; 0405 FOTIATER A0 STORM AN CGSSH55 A1 £3/|23 %5 g5
¥ A SOUTHWESTGAS CONSTRIKITION Hom ENGINEER DISCLAIMER NOTE:
£ o aEE __En - NOTES =
A\ ." 7 mg e 3220 N THE EVENT OF RATURAL GAS EVERGENGES CALL$11 E-A"'Dg ﬁmmmmpﬁfrgﬁm wﬂmﬁm»ﬁmﬂ&ﬁm
3220 \ il O SOPPE b poremrenen 2 DETERMNE THE EXACT HORIZONTAL AND VEATCAL LOCATICN
X 7 . THERE SHALL BE A MINAA,A HORZONTAL AND VERTCAL m&ﬁfm%ﬁw“ CF AL EXSTING UNDERGROUND AND OvERHEAD UTLITES
A —_— - - CLEARANCE OF 12-NCHES BETWEEN NATLRAL GAS AND NOTIFY THE DES*GN ENGNEER MVEDATELY OF ANY
v 2 FADLTES AND ANY UNDERGAOUND FACLITES ANDIOA TRAMESS DISCAEPANGES FFOR T0 COVIENGNG CONSTRUCTON KO
APROOUCE | PMSHGARDE STRUGTURES, INCLUDNG BUT NOT LIMITED TO WATER, FEPRESENTAT.C S MADE THAT ALL EXSTHA UTLITES ARE
- uemcewb-l [’o«ﬁ:sah?s SEWER, STORM DRAMN, COLMUNCATIONS AND ELECTRG mﬂmﬁm&em&mg e
3216 7 [EESD 3216 " Fosw#.uvemmniwmmmm&umqm el ko et s &
= 3 : I e
gtg ;S g :;g i, aene LAS VEGAS VALLEY WATER DISTRICT APPROVAL
10*'00 11+0° SOUTHAEST QAS CORPOPATIGN DATE LASLF3AS VALLEY W] DSTRCT ENGNEERNG Ji
Fi CTHX: 126453 FRSTAFFAJVED DATE: CRANNG NO.
CARRIAGE HILL DRIVE LV/D APPRQVED FIRE FLOW 2625 GFM AT 20 PR FESDUML i 5 1 23 9‘4/ L18-00888
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- = SOUTHWEST GAS CONSTRUCTION
— N . - HOTES
== Sf.k:l‘i'ﬂt:!‘ 3235 1. il,;ifg;ﬂﬂoﬁ'mmﬁﬂsmﬁm'"
Eosgits THERE SHALL ES A NNMUM HOREZONTAL AND VERTICAL
AFFOOUTE CLEARANCE OF 124NGHES BSTWEEN NATURAL GAS
RSB 60T FNSH s 2 FACUTES AND ANY UNDERSSOUND FAGUTES ANDOA
orzorE | Cowasoprs STRUCTUFRES, IWDLUD™NG BUT NOT LIAITED TO WATER,
l L FOAVALVE ADJUSTMENT CONTACT T2 £68-6107 48 HOURS
£l g2 £l gf? 3 PROATO GONSTRUGTION
e g € &3 3 PATHE EVENT OF ARATURAL BAS CONFLIGT WTH
& El §z Ha Ha 4. FROPOSED UTILITIES ANDYOA STRUGTURES CONTAGT
: =3 Ea BE 4 Tz ses 200e
10+00 11+00 12400 ‘SOUTHAEST GAS GORFCRATCN DATE

CARRIAGE HILL DRIVE
FueUQ

Undergrou'n’g
WAEEE

el

14 s e

o,

/ADDED JTECL SLECVES AND IRAIGATION SLEEVE

DN | UPDATE STRRERALNT NoTes wiD Lycendl /7]
REVISION

Boc ADJUITED WATEA MAIN ADDED FIRE HYDRANT AND MEDIAN DREAK

oY

02772010
REV| DATD

CITY OF LAS VEGAS

PH. (702) 072-7850 FAX (702} 5022507 WED YAWWATRNY.COM

CONSULTING EN

2727 GOUTH RAINDOW BOULEVARD
LAS VEGAT, NOVADA 00146-0140

A DELAWARE LIMITED LIABILTY COMPANY

10001 W CHARLEATON DLVE SUITE 300
LAJ VCOAD, NCVADA 00135

T02-TR1-4000
Ay AN b
Aty

HOWARD HUGHES COMPANY, LLC

CONSTRUCTION NOTES
DROP INLET NOTE WATER
VWHEFE 10 FEET PARALLEL SEPAPATION 18 NOT FRAGTICABLE: el UBLO
CAST#4 FLACE WONOUTHT POLA W TH WATERSTOP FiAZ HYTRANT ASSEVELY: INGLUDNG
EETWEEN SLAS AND WALLS. EASE, WallS AND TOR TO 82 @ @ 127 TEEWTHEGY. BEA
CONSTRUICTED WTH WATERSTOR3, CENTER BULB, O3 FLAT (FER UDACS PLATE 23 & 47)
STRP. (yINYLEX, GREENSTREAK FLASTIG FRODUGTS 0A
APFROVED EQUAL). FoATEVALVE
@ O FeRDicsPLATERIA S 1EA
V/ATER PRESSURE ZONE: @ g 1ZGAEVANE e
VAATER SZRVICE LOCATED Pl THE 406 PRESSURE Z0fS. FEREE A0S,
12 CAP & BLOW OF
@ € FoALDACS MATE 39 ATA
WATER MAIN COVER NOTE: @ > wwenpmmcnaEn 1o
ALLNEW WATER MAN TO RAVE LNUAM DEFTH OF COVER
FERIDCRErCioNE @ D 1ZVFTEEFERUMCSFLATESS)  (EA
WATEALINE TRENCH NOTE: @ E:“;mmm FERUDACS Tk
CONSTRUCT WATERLINE TRENGH SECTIGH AND BACWILL FER
DS PAATE BR3- 47: @ 1 wemopEmwcsaaEn)  sen
WATER LINE MARKER BALLS NOTE @ 11 wnmooFmmCsIITEY sen
PSTALL PRELINE VAR EALLS M
TREMCH ABTJVE EACH @ ;, [ZR25VERTCALEDD PEALOACS o,
HORZONTAL ELBOW FITTAG, PERLOACS FLATE 31)
FLATE Ha. 15
@ 7y 1745 BEND FERLDACS PLATET) 4EA
FIRE HYDRANT MARKER NOTES 1.5 TYPE K SOFT COPPER
WATER LATERAL SEFVICE WITH
ELUE COLOFED REFLECTIVE PASED
PAYEUENT MASNERS ARE TO B INSTALLED: @ oo— ;;S;EIEI'EHM lPE:gJLD‘CSﬂ.ATE( 2EA
I QURINATS WTHNO ARG FEmMIIED 1.5 FAPA PER LDACS PLATE
©N HYDRANT S0 LOCA v
OF CURS ON HYDAANT 506 @ T 1EA
2. OM ROADWAYS WITH PARXNG PERUITTED ON
HIDSANT SCE; LOCATE MARKER 15 FADM FAGE @ ) 1ZASVERTCALESND FERALAMS .,
OF CLF3 ON HYDRANT STE FATE31)
12/ C-900 WATER MAN
FeALDACS20agt APLATEST  AOLF
LAS VEGAS FIRE & RESCUE APPROVAL o C300 voaem aot
PEALDACS 20801 APLATEYY  2LF
EPW— A D\TE”/;J,- £ C-200 WATER MAN HiE
FEALDACS 20801 APLATESY LR
AEFROVALOF THESE PLANS SHALL NOT B conSTRLED TO e e
B2 A FERART FOR, 03 AN AFPRONAL OF, ANY VIOLATION OF i
401 CF THE PROVISONS OF THE STATE OR GOUNTY LAWS. PN TN APLATR AT
FLOW — GM AT 20 P.SL FESDUAL. " e
BASIS OF BEARING
GAD NOATH AS DEFIED BY THE CENTPAL MERDUN OF THE
KEVADA COORDMATE FEFERENCE STSTEM (NCAS), LAS
NEGAS HGH ELEVATION Z0%E, NORTH AVER CAN DATUM OF
1583, SAT MERDAN EENG GONGLENT WITH 11453 WEST CONSTRUCTION NOTES
OF THE GREENWICH METDIAN.
LINEAR UNIT: US SURVEY FOOT (FILS) SEWER PUBLIC. PRIVATE
DATUM [FEFERENGE FRAME): KAD 8 (2011) EPOCHEG10.00 ® swovdwwsbErmsMeE TEA OEA
STSTELL NEVADI COORDNATE ASFERENCE STSTEM PICRS)
———— & C5 SANTARY SSWERMAN (REITANITY
20ME: LAS VEGAS HGH ELEVATION 208
PAOJECTICN: TRANSVERSE MERCATOR # SEATRCAP
STANDARD PARALLEL {8ND LATITUDE OF GAD @ € peRSTDAs&4) 2EA QEL
ORGNIF 150N
LONGTUDE OF CENTRAL MERDANA 14300
NOATHAG AT GAO OFG N 400,000.00 M (1312333 333 FIUS)
EASTING AT CEXTRAL MERDAN: 300,000 M (354,251 0000
Fus ﬁ SEWER FONT OF CONNEGTION
SCALE FACTO ON CENTRAL MERDIAN: 1 003138 (EAAGT)
NOTES:
Lﬂlbsmf-‘jnmsm"%ﬁ?‘mw ‘“{B‘; VWATER MAIN JOINT DEFLECTION
FAOUECTON THE PROJEGTION WAS DEFIED P/CFFE SHALL ES DEFLEGTED AT THE JONT CALY. THE
SUCH THAT FROUECTED ([GAD) DSTANCES ARS EQUVALENT MAXRSUA ALLOWASLE DEFLECTION SHALL B ONE (1) DEGRSE
0 BAOUNEF ISTANGES IN THE FRDJECT AREA. FER JONTWITH A MNMUM AADIUS OF CURVATURE OF 1,150
FEET, FEAUDACS 20761 AND 20702
2 GAID BEARNGS SHOWN HERZCA (R IMPUIED BY 6AD
COORDNATES) DO NOT EQUAL GEODETIC BEARNGS DUE TO FOR CHANGES I DREGTION EXCEEDNG THE LAXAMLM
ALLOWABLE JONT DEFLECTON, FTTINGS SHALL BZ USED.
P T UTILITY CROSSING NOTE:
FAOIEGT DATUM. HORTH AMEFSCAN VEATICAL DATUM OF 1353 S TR sy
fpem CONSTRUCTON STANDAROS FOR FORTASL WATEA STSTEUS
OITY OF LAS VEGAS BENCHUARK: D33 FEVISED 2009 S EOITER S ETOTM M CROSTS A0
RAVDS4 ELEVATOM: $29 574 WETERS {3,248 63 FEET) PRS-
i e B R e i ENGINEER DISCLAIMER NOTE:
CHAFLESTON ELYD. & WEST OF DETENTION BASN. UTIITY LOCAT.ONS SHOWN HERE ON ARE AFFROXCVATE
THAPRES OPAY. IT SHALL BE THE CONTRACTOR'S RESPONSSLITY TO

THE EXACT HORZONTAL AND VEATICAL LOCATION
OF ALL EXGSTNG UNDERGROUND AND OWERHEAD UTUTES
AND NOTIFY THE DESIGH ENGINEER RVEDATELY OF ANT
DSCAEPANCES PAIOA TO COMUENONS CONSTRUCTION. MO
REPRESENTATION IS MADE THAT ALL EXSSTNG UTIUTES ARS
SHOWN HEFE ON THE ENGIEER ASSUMES NO
RESFONSIUTY FOA UTIUTIES NOT SHOAN O3 UTILITES NOT
SHOWH IN THER FROPER LOCATION.

LAS VEGAS VALLEY WATER DISTRICT APPROVAL

LVWAD AFPROVED RS FLOW 2625 GFM AT 20 PSI RESDUAL
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SHEET #

SUMMERLIN WEST VILLAGE 21

HOWARD HUGHES COMPANY, LLGC
10201 W CHARLESTON BLVE SUITE 300

LAS VEGAS, NEVADA £9135
F02-791-4000

T3 e T et Tank
SHEET INDEX
b EHmeT# SHEET DESCRIPTION STATION RANGE
1 cov CUVER SHEET
2 KT KOTE SHEET
a HG HOAZONTAL CONTROL FLAN
% MUTSS  MASTER SANITARY SEWER
UTIWITY
] MUTSD  WASTER STORM DRAN UTLITY
s MUTW  WASTEAWATER UTILTY
¥ MGAD  MASTER GREDNG FLAN
8 Gat GRADNG DAANAGE FLAN |
E G2 GRADNG DAANAGE PLAN 2
10 GR3 GRADMNG DPANAGE PLAN S
1 GR4 GRADING DRANAGE PLAN 4
7 GRS GRADING DRANAGE FLAH 5
13 om CETAN SHEET 1
i )] DETAL SHTET 2
15 Ut UTILITY PLAN & PROFILE 1 (0425 TO 04475
15 urz UTILITY PLAN & PROFILE 2 0447570 03475
17 ur3 UTILITY FLAN & PROFILE 3 847570 12+50
18 uT4 UTILITY FLAN & FROFILE 4 1245370 16450
19 uTs UTLLITY FLAN & PROFILE 5 15450 TO 19475
20 uTs UTIITY FLAN & PROFILE &
21 uir UTIUTY FLAM & PROFILE 7
22 urs UTIUTY FLAN & PROFILE 8
23 uTs UTILITY FLAN & FAOFILE 8
2 uro UTILTY PLAN & PROFILE 10
z Uttt UTILITY FLAN & PROFLLE 11
28 uTi2 UTILITY FLAN & PROFILE 12
27 ST STREET PLAM & PROFLLE 1 10403 TO 14400
2 s72 STREET PLAM & PROFILE 2 14400 TO 18400
= 513 STREETPLAM & FROFLE 3 184007022450
= ST4  STRECTPLANAPAOFLES  22450T0 26400
* ai §T5 STREET PLAN & PROFILES 26400 TO 23+60 32
2 TR SGNNG AND STRPING FLAN 1
£ TR2 SGNNG AND STRIPNG PLAN 2
EN ™" SGNHG AND STRIPNG PLAN 3
35 R4 SGHNG AND STRFING PLAM 4
£ st STREET LIGHTING PLAN 1
ar stz STREET UGHTING PLAN 2
ca s3 SIREETLIGHTING PLAN 3
3 L4 STREET LIGHTING PLAN 4
] 81 TRAFAG SGNALFLEN 1
41 © 81 TAAKSMON STRUCTURE
s 52 CROPOUET
1
OWHER

SOUTHERN NEVADA

CORPORATION GENERAL NOTES

DEVELOPER

HOWARD HUGHES COMPANY, LLC
A DELAWARE UMITED UABALLTY COMPANY
10801 W CHARLESTOM BLVE SUITE 300 a

LAS VEGAS, NEVADA 63135
TF02-791-4000

COMMPICATIONS, AND ELECTRC.

-

STRUCTURES, CONTAGT 7123552009,

ENGINEERING FIRM

VTN
2727 SOUTH RAINECW BOULEVARD
LAS VEGAS, NEVADA 63146-5148

PH. (702) 8737550
FAX (702) 3522597
Pl AL
vy s Ka condy.
4560 —
S ch- S Call
A Underground
ot R
1702:221-2929 | wliiioimes | ..s%Ba_
CPERATONS

1. INTHE EVENT OF NATURAL GAS EVERGENCES CALL 811 AND 1877 850 6020

2 THERE SHALL BE A MMNUUM HOSZOMTAL AND VERTICAL CLEARANCE OF 12 INOIES
EETWEEN NATURAL GAS FACUITIES AND ANY LMDERGROUND FACILITES ANDOR

CARRIAGE HILL DRIVE

FAR HILLS TO STREET A
APN: 137-26-299-002 & 137-26-399-015

CITY OF LAS VEGAS
STATE OF NEVADA

DEVELOPED BY:

HOWARD HUGHES COMPANY, LLC
A DELAWARE LIMITED LIABILTY COMPANY

10301 W CHARLESTON BLVE SUITE 300

LAS VEGAS, NEVADA 89135
T02-791-4000

FUTURE S.I.D. PROJECT

A
SHEET DESCRIPTION
SWG1 SWG COVER 3KEET = HOGGASIN:, B R T
SWG2 SWG ABBREVIATIONS AND NOTES Noﬁ T ﬁ
SWGa SWG MATER'ALS AND SIGMATURES PE NT’
SWG4  SWG DESIGN PLAN IRON MOU e
SWG5  SWG DESIGN PLAN
SWGS  SWGDESIGN PLAN Q‘LH 5 Lo CATION MAP
G2 SG z—
F -GRAND TET
SWG3  SWG TYPICAL SWPPP EUPs DETALS A . S : | N.T.S.
S R = —
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STACTURES, IVCLUCK VD BUT NOT LWTED TOWATER, SEWER, STOAM DRAN,

FOR VALVE ADJUSTVIENT CONTACT 702-662-6107 43 HOURS FRIOA TO COMSTRUCTION,
N THE EVENT OF A KATURML GAS CONFLICT WITH FAOPOSED UTIUTIES AND/CR

£ VEGAS DR|VE
- s U RL

,_.-.-
P
{
ELLISE

NELEIS-=

"

AR
VAN

T 1

N

FIRE DEPARTMENT APPROVAL

APPROVAL BY THE FIRE DEPARTWENT HAVING
JURISDICTION IS REQURED PRIOR TO OBTAINNG
FINAL APPROVAL FROM THE LVWAD.

BASIS OF BEARING
GSID NOATH AS DEFNED BY THE CENTRAL MERTUAH OF THE
KEVADA COCROMATE REFERENCE STSTEM (NCRS). LAS
VEGAS HGH ELEVATION Z0NE, HORTH ALERCAN DATUM OF
1533 SAD NERDIAN EENG COMNCDENT WITH 11453 WEST
OF THE GREENWICH MERDAN
LINEAR URFT: US SRVEY FOOT §FTUS)
DATUM (REFERENCE FRALES: KAD B3 (2011) EFOCH 2010.00
STSTEM. NEVADA COORDINATE FEFERENCE SYSTEM (HCRS)
ZONE: LAS VEGAS HIGH ELEVATION 20HE
FRGECTION TRANSVERSE MERCATOR
STANDAFD FARMLEL (AN LATITUDE OF GO
0RaN 150N
LONGTUDE OF CENTRAL MERDIUN 1 145220W
EASTRNG AT CENTFAL MERDIANL 300,000 M (334,250 0000

FIUS)
SCALE FACTOR OH CENTRAL MEFDLEN 10007 35 (EXACT)

FROECT DATULL NOATH AMERCAN VERTICAL DATUM OF 1383
(]

CITY OF LAS VEGAS EENCHVARK: D63 (REVISED 2008)
HAVD23 ELEVATION. 889574 METERS (3 243 83 FEET)

FND USCAGS DESG EET IN ROCK ROGE 157 SOUTH OF
CHAALESTON ELVD. & WEST OF DETENTION EASH.
TS REE ST

BENCHMARK

NOTES:
1. AL DSTANCES AND BEARNGS SHOWN HEFEQH ARE
FAOJECTED [GRD) YALUES BASED ON THE FRECEDNNG

{ DEFNITION. THE FROJECTION WAS DERNED
SUCH THAT FROJECTED (GRID) XS TANCES ARE EQUALENT
TO 'GAOUND" DFSTANCES N THE PROJECT AREA

2 GRD EEAANGS SHOWN HEREON (OR PAFUED BY GRD
COOFOMATES) DO NOT EQLML GEODETIC EEARNGS DUETO
MERDUAN CONYERGENCE

NORTHNG AT GRID QoG 420 000 00 M (1,312,533 3330 FTUS)

o1
AS DELTAL'ON SWE Sy

HEVISION

$¥ GAS DESTGN (!

(31

>TE

AND TRRTGATToMN SLEEVE

TOH | UPDATE STRECTLWGHY NOTES Aln Lgo:vv//foﬂ/-!%'!

Lo G RENIED SOV

THESE PLANS AKO THE DES!GN CRITER'A CONTAMNED WITH:N THESE PLANS ARE BASED
UPON THE INFORMATION PRESENTLY KNOWMN BY THE ENGNEER AND INTENDEOD SOLELY AS
A GENERAL GUIDEUNE FOR CONSTRUCTION. ALL CONSTRUCTION SHALL BE IN
CONFORMANCE WITH ALL APPLICASLE LOCAL, STATE AND FEDERAL STATUTES, LAWS,
CODES, REGULATIONS AND ORDINANCES, INCLUDNG BUT HOT LIMITED TO THE FEDERAL

FAIR HOUS™G AMERDMENTS ACT, AMERICANS WITH DiSABUTIES ACT, THE ARCHITECTURAL
BARRERS ACT AND ANY APPLICABLE LRFORM STANDARDS, SPECIFICATIONS OR DRAWNGS.
‘THE PERSON OR ENTITY PERFORMING THE CONSTRUCTION SHALL BE SOLELY RESPONSIBLE
TO MAKE SURE CONSTRUCTION IS IN CONFORMANCE WITH ALL LOCAL, STATE AKD FEDERAL

STATUES, LAV/S, CODES, REGULATIONS, STANDARDS, GUDEUNES AND ORDNANCES AND
FURTHER, IS M CONFORMANCE WITH ANY APPLICABLE DESIGN CRITER'A, INCLUDNG BUT
HOT UMITED TO SOILS REPORTS, TRAFFiC STUDES, GEQTECHN CAL REPOATS,
ARCHITECTURAL PLANS AND SPECFICATIONS, DRAMNAGE PLANS OR STUDIES AND ANY
OTHER CRITERIA, STANDARDS OR REQUIREMENTS USTED IN THE FLANS OR THE GENERAL
HOTES RELATED TO THESE PLANS OR PROVIDED BY ANYONE 1M REFERENCE TO THS
PROJECT.

APPROVALS

8-25-1Q
ALLEN PAVELKA, P.E. # 5029

AFFRCNAL OF THESE PLANS BY THE OITY ENGNEER IS LM TED TO THOSE MPROYVEVENTS COASTRLCTED
(DEDCATED PGHT-OF- WY ANDCA DEDICATED EASEMENTS. THS APPROWVAL DCES NOT ATTHORZE T-E
CORSTRUCTICN OF ANY NPROVEVENTS THAT DEVATE FRCM ADCFTED STANDAROS ADIOR SPECFICATICAS
[EXCEFT THOSE SPECTICALLY UISTED UNCIER DEVATICNS FROM STANCARD THE ENGINEER SHALL FESOLVE ANY.
CEVATION OTHER THAN THOSE LISTED IN DEVIATIONS FROM STANDARDS IN FAJDR OF THE LNFORM STANDRD
CRAMNGS AND SPECFICATIONS CUARK COUNTY ASEANEVADA,

CITY ENGINEER

BHRECTOR-OF BUILBING-&-SAFETY

THIS PLAN MEETS THE APPLICABLE STANDARDS OF THE PLANNNG AND
DEVELOPMENT DEPARTMENT

ﬁ@j@eﬂ ks
CEHNTRAL TEL! HE COMPANY d/b/a CENTURYLINK

*THE AFFIXED CENTURY LINK NEVADA APFROVAL DOES NOT
ASSUME OR GUARANTEE LIABLITY FOR KRO'WN OR UNKHOWN
CONFLICTS WITH EXISTING OR PROPOSED IMPROVEMENTS.
RESOLUTION OF ANY CONFLICT WILL BE ACCOMPUSHED PURSUANT
TOLOCAL ORDINANCES, NEVADA REVISED STATUTES AKD,OR
FUBLIC UTILITY COMMSS!ON RULES AND REGULATIONS *
G-/z /8

g&‘/'/":{ﬂfé @4@&3
VENERGY C/ i DATE

NV ENERGY ACKNOWLEDGES THAT WE HAVE RECEIVED YOUR PLANS AND WILL PROVIDE
SERVICE TO ALL ELECTRICAL NEEDS ASSOCIATED WITH TH:S PROJECT. NVENERGY
RESERVES THE RIGHT TO ADDRESS ANY EXISTING OA FUTURE CONFUCTS ONCE THE
FINAL DESIGH IS COMPLETED. THE KEW SERVICE AND THE RESOLUTION OF ANY
CONFLICTS ViLL BE ACCOMPLISHED PURSUANT TO THE NEVADA FUBUC UTILITY
COMWISSION'S RULES AND REGULATIONS.

DATE

613 R

DATE

é/zn 48

ATE

GRE-/8

DATE

e/l
7

¢ 2747_-,
I'4 7

7%
LAS VEGAS FIRE & RESCUE

LAS VEGAS VALLEY WATER DISTRICT

' I3

]
ENGIEERNG SERVICES
ECThOj28458 FRSTAPPROVEDDATE: &3 20 [}
LVWWD APPAOVED FIRE FLOW 1,500 GPM AT 20 PS! RESIDUAL

SHEETS: MUTWY, 19w, UTH, UT2, UT3, UT4, UTs, UTs, UT7, UTs, LT, UTI0, 0T, UYL, 72

I

> s B

KEVIN T. ORROCK, VICE PRESIDENT ’ DATE
HOWARD HUGHES COMPANY, LLC
A DELAWARE UMITED LIABLITY COMPANY

Lrg-00888

7

4 [09Au/18

2lrafafio [Mam] ADD sontnweer cns  sesicad Al

CITY OF LAS VEGAS

CONSULTING CNGINECRS @ PLANNCRI @ LAND SURVEYORS.

2727 DOUTH RAINDOW DOULLVARD
LAZ VEQAS, NEVADA B0148-0140
PH. (702) 873-7850 FAX (702) 382.2507 WED WWW.VTNNV.COM

- A DELAWARE LIMITED LIABILTY COMPANY

10801 W CHANLESTON ALVE BUITE 300
LAS VEGAS, NCVADA 89135
7027914000

25T

HOWARD HUGHES COMPANY, LLC

COVER SHEET
SUMMERLIN WEST VILLAGE 21
CARRIAGE HILL DRIVE FAR HILLS
TO STREET A

7

Xd
HORIZ.
VERT,

061302018
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SOUTHWEST GAS DISCLAIMER:

DSCLAMER: THE DATA CONTANED HEREN IS FACA'CED FOR
INFORMATONAL PURFPOSES ONLY. SOUTHWEST GAS
COFPOFATION MAKES NO WASEANTEES AND DOES NOT
GLUAANTEE THE CORFECTNESS, COMPLETENESS, 0R
USEFULKESS FOR ANY LOSS 0F DAMASGE, HOWEVEA AR S™NG,
FROM THE USE OF OR RELIWNGE ON THE DATA FROVIDED.
THE RELD LOCATION AND DEPTH OF ALL SOUTHWEST GAS.
FACILITES SHOULD BE VERFED.

INTAL: WP DATE: 12152016

DROP INLET HOTE

WHERE 10 FEET PARALLEL SEPARATION S HOT FRACTICASLE:
CASTMPLACE MONOUTHIC POUR WITH WATERSTOP
ESTAEEN SLAS AND WALLS. BASE, WALLS AND TOR TO BE
CONSTRUCTED WITH WATERSTUPS, CENTER EULB, OA FLAT
STRP. (VINTLEX, GREENSTREAK PLASTAC FROCLCTS OR
APPRCHYED EQUAL)

WATER PRESSURE ZONE:

WATER SERV'CE LDCATED IN THE 3435 FRESSURE ZONE.

WATER MAIN COVER NOTE:

ML KEN WATEA MAN TO HAYE MN VUM DEPTH OF COVER
PERUDALS SECTON 204

FIRE HYDRANT MARKER NOTES

BLUE COLOFED REFLECTVE RNSED
FAVEMENT MARRERS ARE TO BE INSTALLED:

1. ON POAIVEAYS WITH NO FAR NG PERMITTED

O HYDIRANT STE; LOCATE MAKER 8 FROM FACE
OF CURE CH HYDRANT STE

2 ON ROADWAYS WITH FARCNG PEFANTTED ON
HYDRANT STE; LOCATE MARFER 17 FROM FACE
OF CURE ON HYTRANT S50E

LAS VEGAS FIRE & RESCUE APPROVAL

s 2 y
€ E0MH — =
b L ST - \ — : -
o _MN&ﬂ_sS?fo‘H - \ oz
Wi H zispLre oS-z~ WATERLINE TRENCH NOTE:
frorarsssi v ‘GONSTALGT WATEFLINE TFENGH SEGTICH AND BAGF LL FEA
| N I 1 UDACS PLATEND. 17
T L\‘-\J -~
3 WATER LINE MARKER BALLS NOTE
WSTALL FFELIE WAFRER BALLS N
TREMCH Al EACH
HORZCKTAL ELBOW FTTNG, FER LDACS
- = :L‘- PUATE Ha. 15
| — e e wr o s Sl
|. i \Z\ CARRIAGE HILL DRIVE sm‘i?;cf;_ns.srlglg—- = DEPTH OF COVER DURING
J i > P0G oot TA 13+ 4262, 358 RT CONSTRUCTION
J / A PV R3S N oot il VANTAN MR AAL TWENTY-FOUR 24) INGH COVEA FER
7 o B ! PROFILE SCALES: Wi 32388+ LOAGCS SECTION 2.08 04 GRADING MUST BE COMPLETED
(= i \ e e W5 FAOA TO WATERLAE INSTALLATICN
( & 3 \ HCAZ = Va2f e
\ T i N VEAT = et : E=37238 5773 e ~o
\ W N N\ ~
3240 g 3240
3
—EE0 g6 .4d%
sl eesn TEH 52 GeBgsas
8 Tﬁﬁ'ggg'"E _ggp R 'EssﬂiBEE Fd S GAADE l
3235 5 EEE L EEG i i ZPurZ0oH [ & CoTERLAE - 3235
Beizegnl | oledcoys i BE[SEFEZLd / ——  Cysm
| ———&aAs e sl THARES —E6E - EYEE
el3528
Efprzid
| = 3230
‘- JmsoLrer RCPEDSS217R
! Q120340073
; .| -
‘ S
3225 i - 3225
B | P YT,
= | —— : 135."1’3,"330%5‘ /_—_,_
[ : }<_| = i T 3 |
| ETOLF 12 CEOWTR. | -
i T A faszee | S-S i = M i 3220
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CARRIAGE HILCDRIVE
9+50 10+00 11+00 [T 12+00 13+00 13+50

“-_m owre: /518,

AFFROVAL OF THESE FLANS SHALL NOT EE COt T0
EEAPERMIT FOR, OR AN AFFPROVAL OF, ANY VOLATION OF

ANY OF THE PROVSONS OF THE STATE OR COUNTY LARS.

FREFLOW — GPMAT 20 P S1 FES DAL

BASIS OF BEARING

GID NOATH AS DEFAED BY THE CENTRAL MEADAN OF THE
NEVADA COORDNATE REFERENCE SYSTEM (NCRS), LAS
YECGAS HGH ELEVATION ZONE, NORTH AVERCAN DATUM OF
1733, SAD MEADAN EENG CONCDENT WITH 114758 WEST
OF THE GREENWICH MERDAN

UNEAR UNIT: US SURVEY FOOT (FTUS)
DATUM (REFERENCE FRAVE): KAD 8 (2011) EFOCH 231000
SYSTEM. NEVADA COORDNATE REFERENCE SYSTEV (ICFS)
20KE: LAS VEGAS HGH ELEVATION ZONE

FROECTION: TRANSVERSE WEFCATCR
STANDARO PARRLLEL D LATITUDE OF GRD

ORGN) 351500 N

LONGTUDE OF CENTPAL VERDIAN 1145820°W

HOATHAG AT GID ORGN. 400.000 00 M (1,312,333 3331 FTUS}
EASTG AT CENTRAL MERDIAN: 300.000 M {584,253 0000

FTUS}
SCALE FACTOR O CENTFAL MER DAL 1 000135 (EXACT)

MNOTES.

1. ALL D-STANCES AND BEAR NGS SHOVN HEFEQH ARE
FROUECTED [GRTD) VALUES BASED OGN THE FRECEDING
FRO.ECTION DEFINTION THE FAQJECTION YiAS DEFNED
SUCH THAT PROJECTED (GRT) DSTANCES APS EQUIVALENT
TOGAOUMNDF DESTANCES N THE PROJECT AREA

2 GRD BEARNGS SHONN HEFEON (R MFLED BY GRD
COCRONATES) DO NOT EQUAL GEODETC BEARNGS DLETO
UERDAN CONVERGENCE.

€ peRsm4sRALY

SEWER PONT OF CONNECTION

WATER PUBLC
FRE HTAANT ASSEVELY: INCLLDNG A
@ & 175 EEWTHE OV, SEA }
(FERUDACS FLATE 39 & 47) i
F GATEVMAE
@ 9 GERUMCSPATE: A3 1EA
12 GATEVALVE
@ O perunncs PATEM & 35 L
12 CAP B ELOW OFF
@ € FEAUDMCS PLATESS) 4EL
@ D 1ZXIZTEEFERUDMCSFLATES)  dEA
@ D 1203 TEEFERUDACSPLATERT)  1EA
| 125 VERTICALEEND PERLDACS
FLATE31) 2
@ 11 IZFEODEEUMISPLATEN])  GEA
@ 11 1Z 1125 DD PEAUDACS FLATE D) AEA.
12225 VERTICAL BEND (FER UDACS
@ LT ) ZEN,
@ £1 1245 BEND FERUDACSPLATES!)  4EA.
1.5° TYFE K SOFT COFPER
WWATER LATERAL SERVCEWTH
@ CHO— (5 METERFERLDMCSPLATEA  2EA
[ARGATION) AND
1.5 FFPA FER UDACS PLATE B
B CAP & BLOWCFF
@ ¢ FEALDMCS PLATESS 1EA
| 1ZARVERTCALEEND FEALDMCE
FLATES)
12 C-400 WATER VAN
PERLDMCS 20301 A PLATES?  ATBLR
" Co00 WATER MAM i
FERLDACS 20401 & FLATE 17 .
" C-000 WATEA MAN i
FEA UDACS 2.08 61 & FLATE 17 +
15 COPFER WATER SiE
FER UDACS 2001 & FLATE T :
an" VWATER FONT OF COMNNECTION
CONSTRUCTION NOTES
SEWER PUBLIC PRIVATE
(®  sTODMAMBCEFERSDAARIE TEA  oFA
600 SANTARY SEWER MAN LIRLE.  OLF
@ 5 SENERCAP 2EA OEA

BENCHMARK
FROJECT DATULE HORTH AMERICAN VERT'CAL CATUM OF 1963
(RavDegy
CITY OF LAS VEGAS EENCHVARC D363 (FEV.SED £0085)
NAVDES ELEVATION: 289 574 WETERS (3243 &3 FEET)
D USCAGS XSG SET iN FOCK ROGE 150 SOUTH OF

CHARLESTON ELVD. & WEST OF DETENTION BASN.
TISFLLEST

SOUTHWEST GAS CONSTRUCTION
NOTES

I THE EVENT OF BATURAL GAS EVERGENGES CALLS11
AND 1877650500

HERE SHALL BE A MNASM HORZONTAL AND VERTICAL
CLEARANCE OF 124NCHES BETWEEN NATURLL
2 FAGUTES AND ANT INGERGEOUND FADAIT £5 AN CR
STRUCTURES, INCLLONG BUT NOT LA TED TO WATER,
SEWER, STORM DRAN, COMMUNCATONS AND ELEGTRC
FORVALVE ADUSTWENT CONTACT 702 €63 6107 43 HOURS
FRIOR TO CONSTRUCTON
1N THE EVENT OF A KATURAL GAS C WITH
FROPOSED

CAFLCT
UTUTIES ANDVOR STRLCTURES CONTAZT
702352093

-

ENGINEER DISCLAIMER NOTE:

UTLITY LOCATIONS SHOAWN HERE ON AFE AFFROXAMATE

OF ALL EXSTNG UNDERGROUND AND O
DSCREPANOES FROR TO COMMENCNA
SHOWN HERE ON THE ENGAEER ASSUMES N0
SHOWN N THEA PROPER LOCATION.

CHLY. IT SHALL BE THE CONTRACTOR § RESPOASBLITY TO
DETERM ME THE EXACT HOR ZONTAL AND VERTICAL LOCATION

WERHELD UTIUTES
AXD NOTIFY THE DESGN ENGNEER MUETATELY OF ANY
CONSTRUCTGHN. NO
| FEFRESENTATION 1S MADS THAT ALL EXSSTNG UTIUTES ARE

FESPONSBUTY FOA UTILITES NOT SHOWN OR UTILUTES NOT

WATER MAIN JOINT DEFLECTION

PeC PPE SHALL BE DERLECTED AT THE JOINT QLY. THE

FEET, FER UDACS 20701 AND 2072

FOA CHANGES N DRECTION EXCEEDNG THE
H1OW

MAXALU ALLOVABLE DERLECTION SHALL BE OKE (1) DEGSEE
FER JONT WITH A MINMLUM RADWS OF CURVATURE OF 5,150

RLaxRaRg
VABLE JOINT DEFRLECTON, ATTINGS SHALL BS USED

UTILITY CROSSING NOTE:

CONFOAM TQ SECTION 2 22 OF UNFOFRM DESGN AND

(LDALS) FOR MATER AND STORM MAN CAOSINGS AND
CLEARANCES

ALL SEAEASTORM DRANS CROSSMG MATEA LIKES WUST
CONSTRUCTION STANDASDS FOR FOATASL WATER STSTEVS

LAS VEGAS VALLEY WATER DISTRICT APPROVAL

ACVED FOA CONSTRLCTCN

SOUTHAEST GAS CORFOSATION

VALLEY WATER DSTRIGT ENG
THO: 126423 FRST APFAOYED DATE:

i

LA AFPROVED FRE FLOW 2,635 GPM AT 20 P51 FES DUAL Eb?[,l?]:c
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CITY OF LAS VEGAS

PH. (702) 673-7560 FAX (702) 362-2607 WED WWW.VTNNV.COM
CONSULTING ENGINCCRS @ PLANNECRS @ LAND SURVEYORD
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@ & OATEVALYE 9
O FRUMCSAATED LT TEA E
SOUTHWEST ?{%SI_E;)NSTHUCHDN @ a :F%mrsﬁap\f“;m - sEA § i
a
4. NTHE EVENT OF NATURAL GAS EMERGENGES CALLS11 @ ¢ |ZCPLBLONCORE «EA 88
© AND §- 877006000 (PER UDMES PLATE 35 % % E
THERC SHALL BE A MNALIA HORZONTAL AND VERTICAL
CLEARANCE OF 12-NCHES EETWEEN NATLRAL GAS @ D 4ZN1FTEE FERUDACSPLATEST)  4EA z 3
2 FACLITES AND AN UNDERGAOUND FACLITES ANDCR e ; H
STRUCTURES, INCLUDAS BUT KOT LIATED TO WATER, ! z © z
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swempmem - r @ PATER LATERAL S7CE G d 28
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= I L " FEAUDACS 20801 AFLATE 7 LT ™ S
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Technical Drainage Study for

Summerlin West Village 21
Ridge Pine Street
(Far Hills Avenue to Street A)

Las Vegas, Nevada




JUL/30/2018/HON 05:47 PN FAX No, F,

iMeE,
CITY OF LAS VEGAS oAt~ gy |
INTER-OFFICE MEMORANDUM. | suyso, 2o\ |
TO: FROM: J i .
Land Development Services Albart Sung, P.E)
Depariment of Bullding & Safely Flood Control Project Engineq-
Depariment of Public Works |
SUBJECT: | Drainage Study for; COPIES TO:
Summerlin West Village 21 - Ridge Pine 8treet VTN Nevada

Far Hills Avenue fo Street A) R
Gross Streets: | Rldge Plhe Strast (Far Hills Ave. to Strest A)_| Howard Hughes Compiny, LL.C:

File Number: | F:\Depot\DSMemos\DSE002B. doc Bart Anderson, P.E, DevGo |
Parcel Number: | 137-26-101-001, 137-26-288-003, 137-26-
398-016
Zoning Action: | N/A
FEMAFlood Zone . | YES NO X
Proposed Storm Drain | YES X NO ]
HISTORY DATE “DATE - COMMENTS REVIEW | FEESFAL -
) RECEIVED | REVIEWED FEES | Payment 7 !#
1% Submiltal | 6/7/2018 | 6/11/2018 & Not Approved $400.00 | 405842 § ()
6/25/2018 U —
2™ Submittal | 7/16/2018 | 7/30/2018 8ee Comments Below | $400.00 | 407226 § () |

TOTAL FEES (LDDRS): | $800.00
- REMARKS: T
The Dralpage Study for the subject project has-been reviewed and: ——

is approved sub}ect to confarmance to all Cily standards and the followiny c(m:ii I:__ 2.

—-Musthatasubmitted or supplemented including the followings
] candltiona[ly approved subject to Clark County Raglonal Flood Gontrol Clislrict

concumence. 3

Is conditionally approved subject to Clark County Public Works Departmar:it

concumrence,

ke —

1. The project proposed to bulld temporary dralnage faclllties including drainage berms/awales 1l ing
the waest side of the proposed Ridge Fine Strest. Prior to the final plans approval the develoz n ust
complele a Malntenance & Liability Agreement for the interim drainage improvement s are: ; 2 t'a
minimum malntenance band of $60,000 or 50-percent of the construction cost for the Improvzt: = its,
whichever is greater. The englneer must submit an estimate of the quantities for consiru:tls y the
facllittes and an exhibit that adequately shows the location and limits of the dralnage fasiltle:s 1 ity
Flood Control for approval. Once the dralnage study Is condilionally approved the
engineer/developer should contact the Clty's Land Development Seclion (702-228-837 1) to heg 1 the
agreement process,

In order for the malntenance bond to be released (n the fulure, a drainage updatofietter v I' be
required to justify that the berm/swale aré no longer necessary and can be removed.

2. S8ince the strast and the assoclated storm drain facilities will eventually be accepted ay the C & of
Las Vegas, the englneer/developer must coordinate with City of Las Vegas Streels & Sah. & fon
Department for thelr review and approval prior to the final acceptance of the subject lmprov: n ent
plans,




JUL/30/2018/M0N 05:48 PN FAX No. P, (1):

3. All offslte interim flood control facilities such as hut not limited to berms / ditehes and a temp arary
logal minor gediment basin are privately owned and to be privately maintained by Howard Hi.ghes
Company. '

4, Add a note In all pertinent sheets for the construatlon of all storm draln drop inlets per a newly
adopted USDCCA Drawing No, 421 (Stormwater Qualify Management Stamp and 8ign Detall).

NOTE: Please be advised that all land surface area disturbances over 1 acre or any areq adjacer tlo a

NOTE:

water way must submit to the Nevada Divislan of Environmental Protection a "Notlce of hitent"
to discharge that certifiea a stormwater pollution prevention plan has been developed 2 nd is
malntalned on slte; for inclusion in the Stormwater Qeneral Permit No. NVR100000. A phased
construction unit In a configuous subdivigion js considerad under construction untll all stripped
or disturbad surface areas have heen ¢overed by paving, building construction or planting. For
mate Information, Including forms and applications see http://ndep.nv.govibwpo/storm01,t i1 or
call (775) 687-9429,

Any future-changes to the proposed deslgn (or deslgn assumptions) as outlined in the app oved
drainage study and attached prellminary grading plan which affect drainage must be addres .ed in
a Dralnage Study Update and accepted by the Ciy of Las Viegas Flood Control Se slion.
Additionally, conditlonal acceptance of a drainage study s valid for a peried of one (1) year. If the
propogad construction has not been completed in that time period, the Cly of Las Vegas res 31ves
the right to require additional conditions and/or submisslon and accaptance of a cor plete
drainage study update prior to further construction of a project.

END OF REMARKS TIR/S:  T215/REYE/S3&S4
WSP/AYS AREA  K-26
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GRAPHIC SCALE

1" = 250

LEGEND

CONCENTRATION POINT
BASIN BOUNDARY
BASIN DESIGNATION

FLOW ARROW

CROSS SECTION

SUBBASIN BOUNDARY
BASIN DESIGNATION

ULTIMATE CONDITION
HEC-1 SUMMARY TABLE*

BASINID | AREA (ac) | Q100 (CFS)
Cc 14.05 44
NP-1 1.35 5
ST7 2.30 9

l\ D 15.42 53
: CST7 . 108

o enr il LT = ] / VL i ~4 D AR\ X\ 1 \ *Referenced from Master Study Village 21

EXRFCDFACILITY _ / ; ‘ . / )} N i ‘ S T -_ | - \

LA S N L = ) D e ‘ d: . > T 2 0 0\ a :‘ PRORATED SUBBASIN SUMMARY

| § " S G = T 4 ) A | ' BASIN ID AREA (ac) Q100 (cfs)
ST7 2.30 9

SUB BASIN|SUB AREA|SUB AREA| SUB Q100

ST7A 0.53 23% 2

ST7B 1.04 45% 4

STIC 0.73 32% 3

SUMMERLIN WEST VILLAGE 21
RIDGE PINE STREET (FAR HILLS TO STREET A)

FIGURE 8: ULTIMATE CONDITION BASIN MAP

Streot Flow 2P0 \ox-D—|Tributary-Basin-8-Q-(cfs)..|

[ (cfs) D
STIA(2) o

4

ST7B (4)

1.5

1/2ST7C (1.5)

2.5

ST7C (1.5), ST1* (1)

_l

*Basin ST1* (1 cfs) referenced from Fire Station 8l
ol ””;’\; e ¢
N e

B€Low TcC

2727 SOUTH RAINBOW BOULEVARD

LAS VEGAS, NV 89146-5148

H:\7851\Rldge Pine\DralnageiA FiguresiFigura 8 - Ulimate Basin Map.dwg;jayson; Jun 05, 2018 - 1:26pm
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WATER PRESSURE ZONE: — =

WATER SERVICE LOCATED IN THE 3435 PRESSURE ZONE, e Qli o

L 7))
g WATER MAIN COVER NOTE: g
< ALL NEW WATER MAIN TO HAVE MINIMUM DEPTH OF COVER w
PER UDACS SECTION 2.08 >
2. =
WATERLINE TRENCH NOTE: o2
GRAPHIC SCALE j Q5
CONSTRUCT WATERLINE TRENCH SECTION AND BACKFILL PER L 2 5
40 0 20 40 80 UDACS PLATE NO. 17. (@) E &
-
. 0
E;!;f;ﬁ WATER LINE MARKER BALLS NOTE - s 2
"= 40" INSTALL PIPELINE MARKER BALLS IN E O IS
TRENCH ABOVE EACH P E
HORIZONTAL ELBOW FITTING, PER UDACS 5 ~ &
PLATE No. 15 Q 2z
O a = 8 o
FIRE HYDRANT MARKER NOTES 3 O 5 g o @
o [<I)]
BLUE COLORED REFLECTIVE RAISED - t @ 5 &
PAVEMENT MARKERS ARE TO BE INSTALLED: i 2 2 E W
1. ON ROADWAYS WITH NO PARKING PERMITTED - o 2 2 g g
ON HYDRANT SIDE; LOCATE MAKER 8' FROM FACE P~ g ; W
OF CURB ON HYDRANT SIDE. o < T - 2 2
5 2
2. ON ROADWAYS WITH PARKING PERMITTED ON = '?; 3 @ g
HYDRANT SIDE; LOCATE MARKER 16' FROM FACE Ong o 9 R 7
OF CURB ON HYDRANT SIDE. ow- 8§ 2 £ 5
n o — 8 o 2GS
w=a2
WATER MAIN JOINT DEFLECTION g i
[ 1o
PVC PIPE SHALL BE DEFLECTED AT THE JOINT ONLY. THE = ’&:-’ o8
MAXIMUM ALLOWABLE DEFLECTION SHALL BE ONE (1) DEGREE T i ‘é
PER JOINT WITH A MINIMUM RADIUS OF CURVATURE OF 1,150 A==t
FEET, PER UDACS 2.07.01 AND 2.07.02. o = E E
E o8
FOR CHANGES IN DIRECTION EXCEEDING THE MAXIMUM < 5 & ‘é’ g
ALLOWABLE JOINT DEFLECTION, FITTINGS SHALL BE USED. = g <§ G5
o) &
T <3848
UTILITY CROSSING NOTE:
ALL SEWER/STORM DRAINS CROSSING WATER LINES MUST
CONFORM TO SECTION 2.22 OF UNIFORM DESIGN AND o wl
CONSTRUCTION STANDARDS FOR PORTABL WATER SYSTEMS al =
(UDACS)<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>