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EXECUTIVE SUMMARY

This Existing Offsite Hydrology report is intended to document offsite hydrologic analysis, flow
patterns, and offsite drainage design points for the Project NEON corridor. This document will
be used as a basis for subsequent facility development and design reports as programming of
project improvements continues. VTN has previously analyzed offsite hydrology for Project
NEON, in association with Parsons Transportation Group, however these studies were based on
the 2002 Clark County Regional Flood Control District (CCRFCD) Master Plan Update (MPU).
This report provides updates based on the 2008 MPU and incorporates drainage conditions from
recently constructed City of Las Vegas flood control facilities, along with refinements to

localized drainage basins near the project corridor.

Anticipated timeframes for full build-out for Project NEON extend beyond 20-years. Due to
planned development of CCRFCD Master Plan Facilities within this time frame, three
hydrologic scenarios have been explored in order to understand the anticipated changes in flow

patterns as project programming is developed.

Existing Conditions

Hydrology has been developed to reflect current offsite drainage impacts to the project corridor,
based on CCRFCD and City of Las Vegas facilities that are currently in place or are anticipated
to be in place at the time of construction in 2012. In general, current offsite drainage facilities
cannot fully convey offsite flows. This condition results in overland flows and inundation of

properties in several areas of the project.

Existing Conditions with Sahara Ave Facility

Hydrology has been developed to assess changes to offsite drainage based on construction of the
Sahara Ave. (FWSA) MPU facility from I-15 to Boulder Hwy. This facility is currently on the
CCRFCD 10-year plan and potentially results in significant improvements to the hydraulic

capacity of drainage systems in the area.

Existing Offsite Hydrology Report I February 2010



PROJECT NEON W.0. #7111

Ultimate Conditions

Hydrology, based on full build-out proposed MPU facilities has also been analyzed to assess the

ultimate condition offsite drainage conditions impacting the project corridor.

Field investigation to document existing facility conditions and suggested maintenance needs is

not currently scoped for the project.
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1.0 INTRODUCTION AND PURPOSE

This Existing Offsite Hydrology report is intended to document offsite hydrologic analysis, flow
patterns, and offsite drainage design points for the Project NEON Corridor. This document will
be used as a basis for subsequent facility development and design reports as programming of
project improvements continues. VTN has previously analyzed offsite hydrology for Project
NEON, in association with Parsons Transportation Group, however these studies were based on
the 2002 Clark County Regional Flood Control District (CCRFCD) Master Plan Update (MPU).
This report provides updates based on the 2008 MPU and incorporates drainage conditions from
recently constructed City of Las Vegas flood control facilities, along with refinements to

localized drainage basins near the project corridor.

The Prime Consultant, CH2M Hill, has subcontracted drainage analysis and design to VTN

Consulting.

1.1 Project Location and Description

Project NEON is located in the City of Las Vegas, Nevada, within Township 20 South,
Range 61 East, section 33, and Township 21 South, Range 61 East, Section 4.

Generally, the project is located along the I-15 corridor, between US-95 and Desert Inn
Road. Improvements also include several local roads both east of and west of I-15 (Refer
to Figure 1.1 Vicinity Map). Specific roadway improvements are described in the

following section.

1.2 Overall Project Scope Summary

Project NEON is a multi phased program of freeway and local road improvements,

generally consisting of the following:

e A High Occupancy Vehicle (HOV) direct connector ramp from the center of US
95, west of the Spaghetti Bowl, to the center of I-15, south of the Spaghetti Bowl.

e Widening of I-15 from the Spaghetti Bowl to south of Sahara Avenue with

add/drop lanes at Oakey / Wyoming to accommodate the direct connector.
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The connection of Martin Luther King Boulevard, located on the west side of I-
15, and Industrial Road, located on the east side of I-15 to create a continuous
north / south arterial. The Oakey / Wyoming grade separation over the Union
Pacific Railroad.

Reconfiguration of the I-15 / Charleston Boulevard Interchange.

Reconfiguration of the I-15 / Sahara Avenue Interchange.

Construction of Alta Ramps.

Construction of collector distributor roads.

The current scope of services calls for development of 30% design plans for Phase I, with

emphasis on establishing right-of-way setting,

1.3

Previous Studies

As part of the engineering services performed, VTN obtained and reviewed previous

hydrologic and hydraulic reports and studies prepared for areas surrounding, tributary to,

or adjacent to this segment of I-15. Table 1.3 lists the reports and studies reviewed

during the preparation of this report.
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TABLE 1.3
REFERENCE STUDIES
Reference Studies

1 2008 CCRFCD Flood Control Master Plan Update of the September
Las Vegas Valley, by PBS&J 2008

) Preliminary Offsite Hydrology Report for Project NEON, April 2004
By VTN Nevada (based on 2002 MPU)

3 Offsite Hydrology Report for Project NEON, By VTN Tuly 2004
Nevada (based on 2002 MPU) y
Offsite Hydrology Update Memorandum, By VTN

4 Nevada (based on 2002 MPU) August.2005

5 City of Las Vegas City Wide Hydrology Analysis, by 1997
PBS&J
I-15 Freeway Channel Pre-design Report, by Parsons

6 Brinckerhoff May 1999
Meadows Detention Basin Improvements & Las Vegas

7 | Springs Preserve Cienaga Grading-100% Design Report, May 2001
by VTN Nevada

2 Oakey Storm Sewer Conveyance System Corridor Study, Feb 2000
by Carter-Burgess
Martin Luther King Blvd. Widening Alta Dr. to Carey

9 | Ave. — Preliminary Design and Drainage Report, by VTN Jan 2004
Nevada
Spring Mountain Rd. Interchange and I-15 Median

10 Widening, by Louis Berger and Associates how1996

1.4 FEMA

The Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map
(FIRM), Panel 32003C2170 E, revised September 27, 2002, shows the project is not
located within a designated flood zone (Refer to Appendix C.1, FEMA FIRM).

Existing Offsite Hydrology Report 3

February 2010



PROJECT NEON W.O. #7111

2.0 CRITERIA

Several return frequencies will be considered for the design of drainage facilities within the
project, depending on the type of drainage facility, location of the drainage facility, and
jurisdiction of proposed improvements. Table 2.0 provides a summary of various design storm

frequencies.

TABLE 2.0
SUMMARY OF DESIGN FLOW FREQUENCIES

NDOT NDOT Offsite Facility Design; Culverts, Channels, Bridges 50

NDOT NDOT Maintain Existing Condition Drainage Patterns 100

NDOT NDOT Onsite Drainage Design; I-15 Mainline, Ramps, CD Roads 25
CCRFCD | CCRFCD Regional Facility Design 100
CCRFCD | CCRFCD Local “Major” Event Facility Design (Local Streets) 100
CCRFCD | CCRFCD Local “Minor” Event Facility Design (Local Streets) 10

The hydrologic analysis presented in this study has been limited to the 100-year storm based on

the following:

e The majority of existing offsite drainage facilities are CCRFCD MPU facilities, designed

for a 100-year return frequency.

e Proposed NEON improvements will widen the freeway footprint and potentially effect

MPU facilities and 100-year flow patterns.

e BothI-15 and US-95 are elevated and isolated from direct effects of the 50 and 100-year
storm flows. Design of 50-year offsite facilities, not associated with CCRFCD facilities

or maintenance of existing flow patterns, will be assessed during design.
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e Analysis of NDOT 25-year onsite flows will be performed in conjunction with the project

design, based on the roadway configuration.

e Analysis of local roadway onsite drainage (10-year and 100-year) will be performed in

conjunction with project design, based on the roadway configuration.
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3.0 OFFSITE DRAINAGE FACILITIES

Anticipated timeframes for full build-out of Project NEON extend beyond 20-years. Due to
planned development of CCRFCD Master Plan Facilities within this time frame, three scenarios
have been explored in order to understand the anticipated changes in flow patterns due to the
future construction of these facilities as discussed below. Refer to Figure 3.0 for the 2008 MPU
Facility Map showing existing and proposed drainage facilities and Figure 4.1.3 Offsite Facility
and Flow Exhibit.

3.1 Existing Conditions

A meeting was held with the City of Las Vegas, CCRFCD and NDOT on October 21,
2008, to discuss issues related to Project NEON drainage design. The purpose of the
meeting was to update project drainage design criteria originally developed in a meeting
with CLV and NDOT on December 11, 2003. In this meeting, the status of several
planned MPU facilities was discussed, and direction was given as to which of these
facilities would be in place prior to the start of NEON construction in 2012. (Refer to
Appendix C.2 for Meeting Minutes).

3.1.1 Freeway Channel (FW15 0000 to 0175)

The existing Freeway Channel (MPU Designation FW15 0000 to 0175) is the
major CCRFCD facility existing in the project area. It begins on the west side of
I-15 at Desert Inn Rd. and crosses under I-15 at Wall St. After crossing under, it
continues north along the east side of I-15 and ultimately ties into the Washington
Avenue Channel (LVWH) at US-95. There are several lateral systems branching
out from the Freeway Channel including box culverts at Western Ave., Oakey

Blvd., Waldman Ave., Charleston Blvd, Pinto Ln, Alta Dr., and Sahara Ave.

The 2008 MPU ultimately proposes to upsize the Freeway channel between
Desert Inn Rd. and Sahara Ave (FW15 0301 to 0214); however, this is not on the
current CCRFCD 2010-2019 Ten Year Construction Plan (TYCP) (Refer to
Appendix C.3 for CCRFCD 2010-2019 TYCP Excerpt). No MPU improvements

to the freeway channel facility are proposed north of Sahara Avenue.
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Ultimately, the freeway channel will provide a 100-year level of protection to I-15
and the surrounding area. However, build out of proposed upstream MPU

facilities is needed to achieve this.

The Existing Condition analysis models the Freeway Channel as in place without
the FW15 0301 to 0214 upsizing,

3.1.2 Freeway Channel Bypass (FWUP 0000 to 0100)

The existing Freeway Channel Bypass Facility (MPU Designation FWUP 0000 to
0100) is located in Western Ave., beginning at Sahara Avenue and tying into the
Freeway Channel at Wall St. It is intended to intercept flow in the corridor
between I-15 and the UPRR from Sahara Ave. to Wall St. This system is
impacted by large flows in the existing case and is currently over capacity. In the
future, the MPU BHSA facility will intercept upstream flows that are currently

tributary to this system.

The Existing Condition analysis models the Freeway Channel Bypass as in place.

3.1.3 Freeway Channél—Waldman Ave. (FWWL 0000)

The existing Waldman Ave. Lateral (MPU Designation FWWL 0000) is a box
culvert that extends west from the [-15 Freeway Channel to Shadow Lane that
intercepts ﬂbWs traveling down Waldman Ave. This system utilizes a series of
20’ modified county Type D drop inlets located on either side of Waldman Ave.

from Charmast Lane to Shadow Lane.

The Waldman Ave. Lateral is modeled as in place.

3.1.4 West Charleston Drains (FWCH 0000 to 0060)

The existing West Charleston Drains (MPU Designation FWCH 0000 to 0060),
along with CHRA 000 to 0014 and FWSH 000, currently extends west up
Chatleston Blvd. from the I-15 Freeway Channel to Shadow Lane and north up
Shadow Lane to Goldring Ave.
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The West Charleston Drains are modeled as in place.

3.1.5 Oakey Drain (FWOK 0000 to 0060)

The existing Oakey Drain (MPU Designation FWOK 0000 to 0060) is a box
culvert that presently extends west from the I-15 Freeway Channel to Cahlan Dr.

that intercepts flows conveyed down Oakey Blvd and ties to the Freeway
Channel.

The Oakey Blvd. Lateral is proposed to be extended to the west to Barnard Dr. in
the MPU (FWOK 0076 to 0100) and is currently on the CCRFCD TYCP. This
proposed facility was not discussed at the October 21, 2009, City of Las Vegas
drainage meeting; however, analysis shows the capacity of the Oakey Drain is
limited by the hydraulics of the Freeway Channel in the Existing/Design

Conditions, therefore the addition of this facility would not alter hydraulic results.

The Existing Condition analysis models the Oakey Drain (FWOKO0000 to 0020)

as in place.

3.1.6 OQOakey Meadows Storm Drain System (MEOK 0000 to 0217)

The proposed Oakey Meadows System (MPU Designation MEOK 0000 to 0217)
starts at Sahara Ave. and continues in a northeast direction to the Meadows
Detention Basin (LCME). According to the CCRFCD TYCP, construction
funding is in place for the first phase of the project, and sections MEOK 0070 to
0217 are included on the TYCP.

According to the 2008 MPU, this facility, when constructed, will convey over
2700 cfs to the LCME. Without this facility, nearly all of this flow would impact
the NEON Project area.

The Charleston reach (MECN) will not be constructed at the same time as the
Oakey Meadows System and is not currently on the TYCP. The City of Las
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Vegas has directed VTN to assume the Oakey Meadows System will cut off the

100-year flow impacting the proposed Oakey alignment.

The Oakey System (MEOK) will be assumed in place for the Existing Conditions
Hydrology Model, based on the October 21, 2009, City of Las Vegas drainage

meeting.

3.1.7 Boulder Highway Sahara Ave. (BHSA 0175 to 0000)

The proposed Boulder Highway Sahara Avenue System (MPU designation BHSA
0175 to 0000) is proposed to collect flow at Sahara Avenue / [-15 and convey
over 3000 cfs of the approximately 4500 cfs at this location to the east. The
BHSA System is currently on the CCRFCD TYCP, but would require additional
facilities be built west of I-15 to fully collect the intended flow. These facilities
include the FWSA system in Sahara Ave. from [-15 west to Valley View Blvd,
the FW15 system upgrade along I-15 from Sahara Ave. south to Desert Inn Rd.,
and the FWPS, PSDE, and FWVV systems extending west to Jones Blvd. and
south to Twain Ave. It is not anticipated that this facility will be in place prior to

commencement of NEON Phase [ construction in 2012.

The Boulder Highway Sahara Ave. System (BSHA) will not be assumed in place
for the Existing Conditions Hydrology Model, based on the October 21, 2009,
City of Las Vegas drainage meeting.

3.1.8 Valley View Drain (FWVYV 0000 to 0050)

The proposed Valley View Drain (MPU Designation FWVV 0000 to 0050) will
collect flows impacting Valley View Blvd. between Sirius Ave and Twain Ave.
and route them to the Freeway Channel. Due to the west to east slope in this area,
some of the flows proposed to be collected by the FWVV System impact the
Spring Mountain Rd. Interchange. Spring Mountain Rd. is a low point at I-15 and
therefore, the majority of flow impacting it will cross under I-15 and be routed

north by the UPRR to the project area. This facility is not included on the
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CCRFCD TYCP and is not anticipated to be in place prior to commencement of

NEON Phase I construction in 2012.

The Valley View Drain will not be assumed in place for the Existing Conditions
Hydrology Model, based on the October 21, 2009, City of Las Vegas drainage

meeting.

3.2  Existing Conditions with Sahara Ave. Facility

The Boulder Highway Sahara Ave. MPU facility (BHSA 0175 to 0000) is currently on
the CCRFCD Ten Year Construction Program. It is unknown when this facility will be
funded and constructed, however it is feasible that this facility will in be place at some
point during an interim phase, prior to full build out of Project NEON. The Existing
Conditions with Sahara Ave. facility model assumes this facility is in place, with all other

facility assumptions from the Existing Design Conditions model being the same.

3.3 Ultimate Conditions

All existing and proposed facilities dépicted in the 2008 MPU are assumed to be in place
in the Ultimate Conditions Model. ‘

34 Existing Facility Inventory

Field investigation to document existing facility conditions and suggested maintenance

needs is not currently ’scoped for the project.
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4.0 HYDROLOGY

Hydrologic analysis presented in this study is based on the 2008 CCRFCD MPU model.
Three conditions have been analyzed, in conjunction with the three offsite drainage
facility scenarios described in the previous section. Refer to Appendix A.1 for an outline

of hydrologic methodology.

4.1 Existing Conditions

An Existing Condition model has been developed, based on existing facilities and
those assumed to be in place prior to Project NEON. In addition, the following
basin refinements to the MPU model have been made to more clearly define
drainage patterns impacting the project (See Figures 4.1.1, Existing Conditions
Sub Basin Map, 4.1.2 Existing Conditions Flow Exhibit, and 4.1.3, Offsite
Facility and Flow Exhibit).

Table 4.1 provides a summary of hydrologic results at key design points
throughout the project. PDF plots from the HEC-1 output files are on the data CD
in Appendix A.7.

4.1.1 Basin Refinements South of Sahara

Proposed I-15 improvements south of Sahara Ave. have the potential to
impact the existing open channel along the west side of I-15 between
Desert Inn Rd. and Sahara Ave. If these impacts result in capping the
existing open channel or replacing it with a closed conduit facility,
additional detail will be needed to determine inflow points to the existing
channel. Based on field observations and analysis of existing topography,
VTN has determined that six major inflow points occur between Desert
Inn Rd. and Sahara Ave. These include: Desert Inn Rd., Sirius Ave.,
Meade Ave., Milo Way, Teddy Dr., and Sahara Ave. Additional
refinement of the watershed tributary to this reach of the channel has been

performed to provide flow rates at each of these points. (See Appendix
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4.1.2

A.6 for Standard Form 4, Appendix A.2-2.2 for Land Use, Soils and

Curve Numbers for Basin Refinements.)

Basin Refinements North of Alta

On the west side of I-15, the 2008 MPU currently accounts for the
drainage area between Alta Dr. and US-95 with one subbasin, AL93-C. To
more accurately determine the flow patterns in this area and their impact
to I-15, additional subbasin refinement has been performed. This area has
been divided into two subbasins, AL93-A and AL93-B. These subbasins
are tributary to Alta Dr. and Discovery Dr., respectively. In addition to
these basin refinements, two existing 48” RCP storm drains have been
accounted for in the hydrology; one diverting flow from Pinto Ln. north to
Alta Dr., and the other diverting flow from Alta Dr. north to Discovery Dr.
Capacities for these storm drain pipes have been determined using
Manning’s Equation analysis. (See Appendix A.6 for Standard Form 4,
Appendix A.2-2.2 for Land Use, Soils and Curve Numbers for Basin

Refinements.)
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TABLE 4.1
EXISTING CONDITIONS
FLOW SUMMARY
TRIB, 100-YEAR
INTERSECTION NODE AREA MODEL FLOW

(sq mi) (cfs)
Spring Min Rd / I-15 CFW09 2.00 SWA3 1207
Highland Dr / I-15 DSPM 2.00 SWA3 947
Desert Inn / I-15 CCE3FD-C 1.22 SWA3 799
Sirius Ave / I-15 CRCPS06 2.22 SWA3 1652
Meade Ave / I-15 CCPS08 3.01 SWA3 2124
King's Way / I-15 CED10-C 3.69 SWA3 2550
Sahara Ave / I-15 - Flow from Sahara CSA08 0.99 SWA3 867
Sahara Ave/ I-15 - Flow from along I-15 CED10-C 3.69 SWA3 2550
Sahara Ave / I-15 - Total Flow CCCSA08! 4.68 SWA3 3284
Sahara Ave / I-15 - Facility Flow CCCSA08 4.68 SWA3 2360
Sahara Ave / I-15 - Street Flow to East DSAHARA2 4.68 SWA3 720
Sahara Ave / 1I-15 - Overland Flow to North DSAHARA3 4.68 SWA3 204
Oakey Blvd / I-15 - Flow from Oakey 1COK11C 1.16 SWA3 928
Oakey Blvd / I-15 - Total Flow COK11C? 5.84 SWA3 3178
Qakey Blvd / I-15 - Facility Flow DCOK11-C 5.84 SWA3 3080
Oakey Blvd / I-15 - Street Flow to East from DOAKEY 5.84 SWA3 98
Oakey Blvd /I-15 - Total Street Flow to East CDOAKEY 5.84 SWA3 296
Waldman Ave / I-15 - Flow from Waldman CWAL2 0.45 SWA3 418
Waldman Ave / I-15 - Facility Flow CCWAL2 6.29 SWA3 3361
Western Ave / Sahara Ave - Total Flow CSA10-2 7.16 SWA3 1683
Western Ave / Upstream of Wall St - Street DWESTERN’ 8.57 SWA4 1163
Western Ave / Upstream of Wall St - Facility DCCH50 8.57 SWA4 520
Western Ave / Wall St - Total Flow CCH50* 8.57 SWA4 1683
Wall / Western Confluence - Facility Flow CCCHS50 9.02 SWA4 3387
Charleston Blvd / I-15 - Flow from Charleston CCH22 1.38 SWA3 1008
Charleston Blvd / I-15 - Total Flow CCCH22 10.40 SWA4 3975
Charleston Blvd / I-15 - Facility Flow DCCCH22 10.40 SWA4 3787
Charleston Blvd / I-15 - Street Flow to East DCHARL 10.40 SWA4 188
Pinto Lane/ I-15 - Flow from Pinto Lane AL96-C 0.18 SWA3 218
Pinto Lane/ I-15 - Flow North in 48" RCP DPINTO 0.18 SWA3 90
Pinto Lane/ I-15 - Facility Flow CAL96 10.58 SWA4 3810
Alta Dr /I-15 - Flow from Alta Drive CDAIL93B 0.28 SWA3 234
Alta Dr/1-15 - Flow North in 48" RCP DDISC 0.28 SWA3 70
Alta Dr /I-15 - Total Flow CAL93 10.87 SWA4 4035
Alta Dr/I-15 - Facility Flow DCAL93 10.87 SWA4 3910
Alta Dr/1-15 - Street Flow to East DALTA 10.87 SWA4 125
Discovery Dr / I-15 - Flow from LV Creek CLC20-C 9.68 MEADOWS4 2894
Discovery Dr / I-15 Confluence - Facility CCAL93 22.67 SWAS 5466

facility vs overland flow.
with Freeway Channel flow.
therefore, upstream controls.

therefore, upstream controls.

Also includes flow from nodes DSAHARA2 and DSAHARA3. These flows are diverted out to keep track of
Doesn't include flow from node DSAHARA3 which travels under I-15 on south side of Oakey without combining
At node DWESTERN, area of 8.57 and model of SWA4 yield a lesser flow (1007 cfs) than upstream (1163 cfs);

At node CCHS0, area of 8.57 and model of SWA4 yield a lesser flow (1527 cfs) than upstream (1683 cfs);
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4.2

Existing Conditions with Sahara Ave. Facility

The Sahara Avenue MPU facility is currently on the CCRFCD Ten Year Construction
Program (Refer to Appendix C.3 for an excerpt from the 2010-2019 TYCP) It is
unknown when this facility will be funded and constructed; however, it is feasible that
this facility will be in place at some point during an interim phase, prior to full build out
of Project NEON. Hydrologic modeling for this scenario follows the Existing Condition
model, with Sahara Ave facility flow being diverted out. (Refer to Figure 4.1.3, Offsite
Facility and Flow Exhibit and Figure 4.2.1 Existing Conditions with Sahara Ave. Facility
Flow Exhibit)

This Sahara Ave. facility, when constructed, will intercept a portion of offsite flows south
of Sahara and convey them east. A reduction of flows entering the Freeway Channel will
allow it to operate within its hydraulic capacity and allow flows from offsite facilities

west of I-15, north of Sahara to fully be intercepted.

However, additional facilities west of I-15 (specifically the FW15 upgrade, FWSA,
FWPS, PSDE and FWVV) would be needed to fully intercept offsite flows impacting the
Western Corridor and allow the Western RCB to convey offsite flows without overland

inundation.

Table 4.2 provides a summary of hydrologic results at key design points throughout the
project. PDF plots from the HEC-1 output files are on the data CD in Appendix A.7.
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TABLE 4.2
EXISTING CONDITIONS WITH SAHARA AVE. SYSTEM
FLOW SUMMARY
TRIB. 100-YEAR
INTERSECTION NODE AREA MODEL FLOW

(sq mi) (cfs)
Spring Mtn Rd/1-15 CFW09 2.00 SWB3 1207
Highland Dr / I-15 DSPM 2.00 SWB3 947
Desert Inn/1-15 CCE3FD-C 1.22 SWA3 799
Sirius Ave / I-15 CRCPS06 2.22 SWB3 1652
Meade Ave / I-15 CCPS08 3.01 SWB3 2124
King's Way / I-15 CED10-C 3.69 SWB3 2550
Sahara Ave / I-15 - Flow from Sahara CSA08 0.99 SWB3 867
Sahara Ave / I-15 - Flow from along I-15 CED10-C 3.69 SWB3 2550
Sahara Ave / I-15 - Total Flow CCCSAO08 4.68 SWB3 3273
Sahara Ave / I-15 - Facility Flow to North DCCSA08 4.68 SWB3 1450
Sahara Ave / I-15 - Facility Flow to East DSAHARA 4.68 SWB3 1823
Sahara Ave / UPRR - Facility Flow to East CSA10-2 5.16 SWB3 2140
Oakey Blvd / I-15 - Flow from Oakey 1COK11C 1.16 SWB3 928
Oakey Blvd / I-15 - Facility Flow COK11C 5.84 SWB3 2320
Waldman Ave / I-15 - Flow from Waldman CWAL2 0.45 SWB3 418
Waldman Ave / I-15 - Facility Flow CCWAL2 6.29 SWB3 2606
Western Ave / Sahara Ave - Overland Flow to RDSPM 2.00 SWB3 937
Western Ave / Upstream of Wall St - Street DWESTERN 2.25 SWB3 584
Western Ave / Upstream of Wall St - Facility DCCHS50 2.25 SWB3 520
Western Ave / Upstream of Wall St - Total CCHS50 2.25 SWB3 1104
Wall / Western Confluence - Facility Flow: CCCH50! 8.54 SWB4 2606
Charleston Blvd / I-15 - Flow from Charleston CCH22 1.38 SWB3 1008
Charleston Blvd / I-15 - Facility Flow - CCCH22 992 - SWB4 3120
Pinto Lane/ I-15 - Flow from Pinto Lane AL96-C 0.18 SWB3 218
Pinto Lane/ I-15 - Flow North in 48" RCP DPINTO 0.18 SWB3 90
Pinto Lane/ I-15 - Facility Flow CAL96 10.10 SWB4 3120
Alta Dr / I-15 - Flow from Alta Drive CDAL93B 0.28 SWB3 234
Alta Dr /I-15 - Flow North in 48" RCP DDISC 0.28 SWB3 70
Alta Dr/1-15 - Facility Flow CAL93 10.39 SWB4 3300
Discovery Dr /I-15 - Flow from LV Creek CLC20-C 9.68 MEADOWS4 2894
Discovery Dr/ I-15 Confluence - Total CCAL93 22.19 SWAS 4703

1 At node CCCHS0, area of 8.57 and model of SWBH4 yield a lesser flow (2496 cfs) than upstream (2606 cfs);
therefore, upstream controls.

2 At node CCCH22, area of 9.92 and model of SWB4 yield a lesser flow (3086 cfs) than upstream (3120 cfs);
therefore, upstream controls.
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4.3 Ultimate Conditions

Ultimate Condition Hydrology, based on full build-out of proposed MPU facilities has
also been analyzed to assess the ultimate condition offsite drainage facilities impacting
the project corridor. (Refer to Figures 4.1.3, Offsite Facility and Flow Exhibit, 4.3.1,
Ultimate Conditions Sub-Basin Map, and 4.3.2, Ultimate Conditions Flow Exhibit)

The MPU provides interception of flows west of I-15 and south of Sahara as needed to

prevent flows from being directed to the Western Corridor.

Hydrology and facilities, as depicted on the 2008 MPU, will need to be considered as
later phases of the project are developed. The ultimate MPU configuration directs
additional flow to I-15, south of Sahara, and a proposed upsize of the I-15 Freeway
channel, south of Sahara is proposed within an area of the overall Project NEON

footprint.

Table 4.3 provides a summary of hydrologic results at key design points throughout the
project. PDF plots from the HEC-1 output files are on the data CD in appendix A.7

Existing Offsite Hydrology Report 16 February 2010



TN

PROJECT NEON W.0. #7111
TABLE 4.3
ULTIMATE CONDITIONS
FLOW SUMMARY
TRIB. 100-YEAR
INTERSECTION NODE AREA | MODEL FLOW

(Sq mi) (cfs)
Desert Inn / 1-15 CCE3FD-C 0.54 SW3 433
Sirius Ave / I-15 Flow from Sirius Ave CCPS06 4,88 SW3 3240
Sirius / I-15 CPS08 5.59 SW3 3674
Meade Ave /I-15 CCPS08 6.03 SW3 3968
Sahara Ave / I-15 Flow from along I-15 CED10-C 6.25 SW3 4104
Sahara Ave / I-15 Flow from Sahara Ave CSA08 0.42 SW3 486
Sahara Ave /I-15 DCCSA08 6.67 SW3 1450
Sahara Ave / I-15 Flow to East from Sahara CSA10-1 7.15 SW3 3232
Oakey Ave / I-15 COK11C 7.83 SW3 2295
Waldman Ave /1-15 CCWAL2 8.28 SwW4 2448
Waldman Ave / I-15 Flow from Waldman CWAL2 0.45 SW3 418
Western Ave/Wall CHS50 0.26 SW3 242
Wall /I-15 CCH50 8.54 SW4 2613
Charleston Ave /I-15 CCCH22 9.92 SW4 3344
Charleston Ave / I-15 Flow from Charleston CCH22 1.38 SW3 1008
Pinto Ave / I-15 CAL96 10.10 Sw4 3403
Alta Ave /I-15 CAL93 10.63 SW4 3728
Las Vegas Creek Channel CLC20-C 9.63 MEADOWS4 2894
Washington Ave Channel / Las Vegas Creek CCAL93 22.19 SW5 4978
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5.0 HYDRAULIC ANALYSIS

Hydraulic analysis of several facilities has been performed in support of the Existing Condition

Hydrologic analysis, as needed to more closely define drainage patterns.

5.1 Spring Mountain

In the Existing Condition, a higher 100-Year flow rate occurs in Spring Mountain Rd. at
I-15 than will occur in the ultimate condition when there is a full build-out of CCRFCD
master plan facilities. The proposed facility affecting Spring Mountain Rd. is the Valley
View Drain, MPU designation FWVV. This facility starts as an 8’x6’ RCB at Twain
Ave. / Lindell Rd. and increases in size to a 12°x11° RCB at Desert Inn Rd. / Valley
View Blvd.

Without the Valley View drain in place, a flow of 947 cfs continues under I-15 at Spring
Mountain Rd. and is conveyed northward in the corridor between I-15 and the UPRR.
This flow contributes to the existing condition flooding in Western Ave to the north.

(Refer to Appendix B.1 for Spring Mountain Hydraulic Calculations).

5.2 Sahara Flow Split

The ultimate 100-year design flow for the Freeway Channel at Sahara is 1450 cfs, based
on full build out of the 2008 MPU system, including construction of the Sahara Ave,
system and proposed MPU systems southwest of Sahara/-15. In existing conditions, a

peak 100-year flow of 3284 cfs impacts this area.

Hydraulic analysis, based on existing condition hydrology, has determined the maximum
100-year capacity of the Freeway Channel at Sahara is 2360 cfs. Existing upstream
interception facilities in Sahara will not allow additional overland flows to enter the
Freeway Channel in this condition; therefore, flows are conveyed overland. These flows
combine with overland flows from Rancho Drive, south of Sahara, for a peak overland
flow of 924 cfs at this location. An overland flow split analysis shows that 204 cfs will be

conveyed north, along the west side of I-15, and the remaining 720 cfs will be conveyed
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east of [-15 in Sahara and ultimately will contribute to flows in the Western Avenue

Corridor. (Refer to Figure 4.1.3, Offsite Facility and Flow Exhibit).

Appendix B.2 includes methodology and calculations used in establishing the flow split
at Sahara as well as the HEC-1 rating table.

5.3 Freeway Channel Hydraulics

Hydraulic analysis of the existing Freeway Channel was performed between a point
approximately 1500 feet south of Sahara Ave, to approximately 500 feet north of Alta
Drive using Water Surface Pressure Gradient for Windows (WSPGW). System geometry
was taken from the record drawings for the I-15 Freeway Channel, by Parsons
Brinkerhoff, December 17, 1999, I-15/US-95 Interchange, Stage 2, by GC Wallace, May
19, 1997, and I-15 Widening-Sahara to Charleston, by Louis Berger, December 14, 1999.

In the Existing Condition, the Freeway Channel is impacted by more flow than it has the
capacity to convey. Flow intercepted at major intersections with I-15 is dependant on
Freeway Channel hydraulics. To determine the existing capacity of the channel and the
magnitude of bypass flow at each location, flow has been balanced at each junction in the
model until the water surface elevation in the facility matches the elevation of the
existing ground. Bypass flows are generally conveyed east at major intersections with I-
15. Refer to Figure 4.1.3, Offsite Facility and Flow Exhibit. (Refer to Appendix B.3 for

Freeway Channel Hydraulics methodology and calculations)

5.4 Rancho Drive South Overland Flows

In existing 100-year conditions 799 cfs is conveyed in the facility at Desert Inn in a
concrete rectangular channel section that varies in width and height. South of W. Sirius
Ave., the channel transitions to an earthen trapezoidal section with a base width of 10’
and riprap sides sloping at 2:1. An additional 853 cfs is added to the system from Sirius
Ave in this trapezoidal section, and another 472 cfs is combined at Meade Ave. South of
Kings Way an approximately 97’section of riprap channel exists with a base width of 13’
and sides sloping at 2:1 which then transitions to a rectangular concrete channel with a

base width of 25’ and a height of 6°, and lastly 426 cfs is added into the system at Kings
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Way into this concrete channel, for a combined peak 100-year flow of 2550 cfs.. This
channel then transitions into (2)10°x8” RCBs, north of Kings Way. Hydraulic analysis of
the Freeway Channel (discussed above) shows the maximum capacity of the RCBs is

2360 cfs.

Due to the capacity limitations of the Freeway Channel in existing conditions, a HEC-
RAS analysis has been performed to assess the extent of overland flow west of Rancho
Drive. (Refer to Figure 5.4.1, Rancho South Overland Flows and Appendix B.4 for

Rancho South Overland Flows hydraulic methodology and calculations.)

This Freeway Channel, between Desert Inn and Sahara is assumed to remain in its current
configuration in the Existing Condition with Sahara Ave facility scenario (without the
proposed MPU upsizing of the FW15 0301 to 0214 facility), Therefore this overland flow

condition will not be fully mitigated in this scenario.

In the ultimate MPU model, ultimate MPU facilities west of Rancho Drive convey
additional flows the Freeway Channel alignment (up to 4104 cfs near Sahara), however
the increased size of the proposed FW15 0301 to 0214 facility is anticipated to mitigate

the overland flows.

5.5 Western Overland Flows

5.5.1 Existing Conditions

In existing 100-year conditions, 1,229 cfs is conveyed from south of Sahara,
along the UPRR to the Western Avenue Corridor. In addition, 720 cfs is
conveyed overland, via Sahara, based on the Sahara Ave. flow split analysis.
These combine for a peak 100-year flow of 1683 cfs directed toward Western
Avenue between I-15 and the UPRR. An existing RCB below Western Avenue,
varying in size between 8’x4’ and 12°x10’ conveys 520 cfs of this flow to the I-15
Channel at Wall Street. In existing conditions, this system is under capacity to
convey the entirety of the runoff tributary to the area, and the remaining 1163 cfs

travels north, overland along the Western Corridor. HEC-RAS analyses of the
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overland flow, coupled with weir calculations for flows overtopping the UPRR
have been performed. (Refer to Appendix B.5 for Western Overland Flows

hydraulic methodology and calculations.)

Two existing case analysis of the overland conveyance have been performed: The
first uses “historic” geometry, where buildings which have been in place until
very recently are shown to exist in the vicinity of Wall Street, east of Western
Avenue. The second uses “current” geometry, based on the current conditions

where these buildings have recently been leveled.

Results of both analyses are similar between Sahara and Wall Street. Overland
flows are conveyed north within both Western Avenue and the existing UPRR
channel and include significant inundation of parcels between I-15 and the UPRR.
Overtopping of the UPRR occurs between HEC-RAS river stations 16+00 and
7+00 (between to the I-15/Wall Street bridge and Charleston). Overland flows
are progressively conveyed adjacent to the UPRR tracks through this area;

however, significant overland inundation still occurs.

Comparison between the existing “historic” condition and the existing “current”
condition reveals how removal of the existing buildings has affected flow
patterns. Increased cross section conveyance in the “current” condition lowers
water surface elevations up to 0.32’ between river stations 24+00 and 12+00.
This result in a reduction of UPRR overtopping by approximately 175 cfs and a
commensurate increase in flow directed north along the corridor. Between river
stations 11+00 and 7+00, this increase in flows results in higher water surface
elevations (up to 0.11°) and an increase of UPRR overtopping by approximately
129 cfs. (Refer to Appendices B.5.1, Historic Case HEC-RAS Analysis, B.5.2,
Historic Case UPRR Side Weir Calculations, B.5.3, Current Case HEC-RAS
Analysis and B.5.4, Current Case UPRR Side Weir Calculations.)

The total effect of building removal in the “current” condition results in a total

decrease of UPRR overtopping by 46 cfs, with a similar increase in flows
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discharged to Charleston, east of the UPRR Bridge. (Refer to Figures 4.5.1,
Historic Western Overland Flow Exhibit and 4.5.2, Current Western Overland
Flow Exhibit) Appendix B.5 includes output from the HEC-RAS analyses,
UPRR weir analyses, and a summary table comparing water surface elevation and
flow patterns. (Refer to Figures 5.5.1, Historic Western Avenue Overland Flows,

and 5.5.2, Current Western Avenue Overland Flows.)
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TABLE 5.5
WESTERN CORRIDOR
HISTORIC -VS- CURRENT CONDITIONS
HYDRAULIC SUMMARY

STA. Water Surface Elevation UPPR Side Weir (cfs) Western Conveyance (cfs)

Historic | Current | Difference | Historic | Current | Difference | Historic | Current | Difference
64+00 2058.58 | 2058.58 +0.00 0 0 +0 1163 1163 +0
62+00 2058.16 | 2058.16 +0.00 0 0 +0 1163 1163 +0
60400 2057.54 | 2057.54 +0.00 0 0 +0 1163 1163 +0
58+00 2056.33 | 2056.33 +0.00 0 0 +0 1163 1163 +0
56100 2055.14 | 2055.14 +0.00 0 0 +0 1163 1163 +0
54400 2054.09 | 2054.09 +0.00 0 0 +0 1163 1163 +0
52+00 2053.23 | 2053.23 +0.00 0 0 +0 1163 1163 +0
50400 2052.21 | 2052.21 +0.00 0 0 +0 1163 1163 +0
48+00 2051.08 | 2051.08 +0.00 0 0 +0 1163 1163 +0
46+00 2049.88 | 2049.88 +0.00 0 0 +0 1163 1163 +0
44+00 2049.12 | 2049.12 +0.00 0 0 +0 1163 1163 +0
42+00 2047.89 | 2047.89 +0.00 0 0 +0 1163 1163 +0
40+00 2046.89 | 2046.89 +0.00 0 0 +0 1163 1163 +0
38+00 2046.53 | 2046,53 +0.00 0 0 +0 1163 1163 +0
36+00 2046.16 | 2046.16 +0.00 0 0 +0 1163 1163 +0
34+00 2045.83 | 2045.83 +0,00 0 0 +0 1163 1163 +0
32+00 2045.17 | 2045.17 +0.00 0 0 +0 1163 1163 +0
30-+00 2044.56 | 2044.56 +0.00 0 0 +0 1163 1163 +0
28+00 2043,93 | 2043.92 -0.01 0 0 +0 1163 1163 +0
26+00 2043.22 | 2043.42 +0.20 0 0 +0 1163 1163 +0
24+00 2043,23 | 2043.2 -0,03 0 0 +0 1163 1163 +0
22+00 2042.97 | 204291 -0.06 0 0 +0 1163 1163 +0
20+00 2042.62 | 2042.33 - -0.29 0 0 +0 1163 1163 +0
18400 2042.61 | 2042.34 -0.27 0 0 +0 1163 1163 +0
17+00 2042.60 | 2042.34 -0.26 0 0 +0 1163 1163 +0
1600 2042.52 | 2042.31 -0.21 8 0 -8 1155 1163 +8
15400 2042.40 | 2042.26 -0.14 51 23 -28 1104 1140 +36
14400 2042.03 | 2042.01 -0.02 37 32 -5 1067 1108 +41
13+00 2041.78 | 2041.65 -0.13 65 34 -31 1002 1074 +72
12+00 2041.78 | 2041.46 -0.32 178 75 -103 824 999 +175
11+00 2041.23 | 2041.33 +0.10 113 147 +34 711 852 +141
10+00 2040.85 | 2040.94 +0.09 113 143 +30 598 709 +111
9400 2040.36 | 2040.47 +0.11 79 112 +33 519 597 178
8+00 2040.03 | 2040.11 +0.08 85 112 +27 434 485 +51
7400 2039.41 | 2039.44 +0,03 17 22 +5 417 464 +47

Note:  Refer to Figures 5.5.1, Historic Western Avenue Overland Flows, and 5.5.2, Current Western Avenue

Overland Flows.
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5.5.2 Existing Conditions with Sahara Ave. Facility

In the Existing Condition with Sahara Ave. facility scenario, offsite from flows
west of I-15, south of Sahara, can potentially be intercepted and conveyed east
within the Sahara facility. However interception facilities west of Sahara will be
required that are not parts of the MPU system. With these interception facilities
in place, flows impacting the Western Corridor can potentially be reduced and

overland flows reduced or eliminated.

5.5.3 Ultimate Conditions

In the ultimate condition, storm water upstream of Sahara is intercepted and
conveyed within proposed MPU drainage facilities. The existing I-15 Freeway
Channel and Western RCB are capable of conveying offsite flows, and the

overland flow condition along the Western Corridor will be alleviated.
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6.0 CONCLUSION

The analysis of offsite hydrology and drainage patterns presented in this report provides 100-
year storm flows and drainage patterns along the Project NEON corridor for three anticipated

design conditions, and the following has been determined.

6.1  Existing Conditions

Hydrology for the Existing Conditions reflects flows anticipated for Phase I. Facilities in
place, including the I-15 Freeway Channel and Western RCB, are not capable of fully
conveying the 100-year storm, resulting in overland flow and inundation of existing local
roads and properties. Design associated with the NEON project will need to maintain

these conditions to avoid adverse impacts to surrounding properties.

6.2 Existing Conditions with Sahara Ave Facility

The Sahara Avenue MPU facility is currently on the CCRFCD Ten Year Construction
Program. It is unknown when this facility will be funded and constructed; however, it is
feasible that this will be in place at some poiht during an interim phase, prior to full build
out of Project NEON. This facility, when constructed, will intercept a portion of offsite
flows south of Sahara, and cohvey them east. A reduction of flows entering the I-15
Freeway Channel will allow this facility to operate within hydraulic capacity and allows

flows from offsite facilities west of I-15, north of Sahara to be fully intercepted.
However, additional facilities west of I-15 would be needed to fully intercept offsite
flows impacting the Western Corridor and allow the Western RCB to convey offsite

flows without overland inundation.

6.3 Ultimate Conditions

Hydrology and construction timing for proposed 2008 MPU facilities will need to be
coordinated with project NEON phasing. The ultimate MPU configuration directs
additional flow to I-15, south of Sahara Ave, and a proposed upsize of the Freeway
Channel, south of Sahara Ave, is proposed within an area of the overall Project NEON

footprint. In addition, the ultimate MPU also provides interception of flows west of I-15,
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south of Sahara Ave., as needed to prevent flows from being directed to the Western
Corridor. The overall NEON footprint proposes widening west into the Western

Corridor, in addition to several above grade roadway structures.
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FIGURE 3.0
MPU Facility Map




Tributary | C
Rlll\)l:.r Status Facllity Description Le(rf;g)th 2::; F:‘iz: :i:e} Tﬂ:ru: i C;Iaonpr:I Rll?lelr Status Facllity Description Le(:_g;h ’;?:; r:f;;: :i:J Tﬂ:r‘:': o czr:;:‘ RIJ[\’IeIr Status Facllity Description Le(;g)m T::; ‘:;3: :icdel T"'::’::"V c;‘;’:'e" RIRGII’ Status Facility Description Le(rfgth Z::; HNEu(;: :ig;' Avea’y gz)n;: :
Mile E (sqml) | (%)* Mile (sqml) | (%)* Mile h (sqml) | (%)* Mile (sqml) [ (%)*
BDMO BLUE DIAMOND CHANNEL MOHAWK FLWA FLAMINGO WASH TRMC TROPICANA WASH - MCCARRAN AIRPORT TRWA TROPICANA WASH
0000 | E |ConcChnl 10W 6'D0:1SS 570 | 460 USACE USACE | 037 | 070 0823 | E [216X10'RCB 2610 | 2589 CFW13 FLAM3B | 419 | 083 0196 | PO |Conc Chnl 12W 8D 1.5:1 SS (Replaces TRMC0195) 1350 | 2137 cMe9 FLAMIA | 324 [ 080 0440 | E |ConcChnl 10W 6D 0:1SS 60 | 495 TRDB FLAMSA | 17481 | 025
FLFA FLAMINGO - FASHION 0874 | E |6:10'X8' RCB 560 | 2185 CFW12 FLAM3B | 367 | 082 0215 | E |Single Span Bridge 40W 7D @ Four Seasons 40 | 2137 cMce FLAMIA | 324 | 090 0441 | E [10XT'RCB 650 | 495 TRDB FLAMSA | 17491 | 026
0000 [ E [12X5 RCB 2050 | 747 CFWITN | FLAM3A | 072 [ 028 0884 | E |Gabion Chnl 100W 3.5D 3:1 SS 320 | 1763 CFW11 FLAM3B [ 312 | 060 0216 | E |ConcChnl12W5D 15188 930 | 2137 cMes FLAMIA [ 324 | 142 0452 | E [13,000 cfs PMF Spillway 13000 |  USACE USACE | 13.92
0037 | E [8X5RCB 3060 | 526 FW14 FLAMIA | 044 | 045 0891 | E |7SpanBridge B4W 55D @ UPRR % | 1763 CFW11 FLAM3B | 3.2 130 0233 | E [2:8X6 RCBC @ Dewey 40 | 1708%|  CMc9* FLAM3A | 324 | 1.00 0453 | E [10'X 85 RCB Outlet 200 | 495 USACE USACE | 17491 | 026
FLFL FLAMINGO WASH - FLAMINGO STORM DRAIN 0892 | E |Earth Chnl 60W 10'D 3:1 SS (Replace w/ FLWA0893) 140 | 1763 CFW11 FLAMIB | 342 | 084 0234 | PO [Add 2: 8 X 6 RCBC @ Dewey 40 | 432 CMco FLAMIA | 324 [ 100 0454 | E 825 act Tropicana Detention Basin 6700 USACE USACE | 17491
0000 | E [54"RCP 1370 | 681 CFW4 FLAMIA | 068 | 1.70 0893 | P1 |Gabion Chnl 20W 7'D 2:1 SS (Replaces FLWA0892) 140 | 1763 CFW11 FLAMIB | 342 [ 084 0235 | E |ConcChnl 12W 5D 15:1 8§ 170 | 2137 cMce FLAM3A | 324 | 0.80 WGTR WAGON TRAIL CHANNEL
0026 | E [57"RCP 1370 | 681 CFW4 FLAM3A | 0.68 114 0895 | E  [Earth Chnl 60W 10'D 3:1 SS (Replace w/ FLWA0B36) 560 | 1121 [ CFwi1S | FLAMSA | 1354 | 084 0263 | E [210'X6'RCB 1500 | 1793 cMes FLAM3A | 272 | 128 0000 | E |Grass Chnl 20W 10D 4:1 S8 2500 | 1540 cMe7B FLAMIA | 221 0.40
0051 | E [51"RCP 1390 | 375 FW3 FLAMIA [ 037 | 096 0896 | P1 |Gabion Chnl 20W 6'D 3:1 SS (Replaces FLWA0B95) 560 | 1121 | CFwi1S | FLAMSA | 1354 | 084 0290 | E |Riprap Chnl 30W 2D 4:1 8§ 2440 | 283 MC8 FLAM3A | 051 0.79 0050 | E 212 X5RCEC@ M5 446 | 1540 CMCTB FLAM3A | 221 080
0077 | E |42'RCP 1160 | 375 Fwa FLAM3A | 037 168 0901 | E |4:12'X 10" RCBC @ Flamingo/industrial Conneclor 180 | 1121 | CcFwits | FLAMSA | 1354 [ 060 TRNB TROPICANA WASH - NORTH BRANCH 0058 | E |ConcChnl9W4.25D 2:1SS 266 | 1540 cMCTB FLAM3A | 221 6.07
0101 | E [45°RCP 1250 354 0902 | E |EariivConc Chnl 30W 15'D 1:1 SS (Replace w/ FLWA0S03)| 1000 | 1121 | CFWH1S | FLAMSA | 1354 | 072 0000 [ E |ConcChnl 17W 5D 0:1 88 10 | 748 CTWBW FLAMIA | 178 [ 149 0063 | P1 |ConcChnl9WED2:1SS 120 | 1540 cMC7B FLAM3A | 221 6.07
0123 | E [39"RCP 790 083 0903 | P1 |Conc Chnl 30W 4D 1:1 SS (Replaces FLWA0902) 1000 | 1121 | CFW11S | FLAMSA | 1354 [ 072 0015 [ E |2 15'X4'RCBC @ Industrial 180 | 748 CTWBwW FLAM3A | 178 | 020 0064 | E [3:96"CMPC 50 | 1540 cMcTB FLAM3A | 221 1.00
0139 | E |33"RCP 430 083 0923 | E [3:20'X5 RCAC @ Valley 80 | 1121 [ CFwi1s | FLAMSA | 1354 | 1.0 0020 | E [ConcChnl17W 5D 0:1 8§ 170 | 748 CTWBW FLAMIA | 178 | 422 0065 | E |Riprap Chnl 35W 4D 2:1 8§ 850 | 1540 cMeTB FLAMIA | 221 1.05
0147 | E_[2rRCP 1260 119 0924 | E  [Earth Chnl 60W 14'D 1:1 SS (Replace w/ FLWA0925) 800 | 1121 | crwits | FLAmsa [ 1354 | 100 0030 | E |Earth/Conc Chnl 15W 8D 2:1 S (Replace w/ TRNB0031) | 1190 | 748 CTWBW FLAM3A | 178 | 1.10 0080 | E |Riprap Chnl 20W 6D 2:1SS 350 | 987 CMC7AS | FLAM3A | 160 | 036
FLIO FLAMINGO DIVERSION - JONES BRANCH 0925 | P1 |Gabion Chnl 20W 6'D 2:1 SS (Replaces FLWA0924) 800 | 1121 | CFwits | FLAMSA | 1354 | 1.00 0031 | P1 |ConcChnl 12W 6D 0:1 SS (Replaces TRNB0030) 190 | 748 CTWBW FLAM3A | 178 | 110 0088 | E [20'X5'RCAC @ Bircher Dr 0 | 987 CMC7AS | FLAM3A | 1.60 1.00
0000 | E [12X6RCB 3310 | 1100 USACE USACE | 146 1.00 0940 | E  [Earih Chnl 60W 14'D 1:1 SS (Replace w/ FLWAG941) 2700 | 938 CFW2 FLAMSA | 1291 | 1.00 0040 [ E [20'X45 RCAP 1041 | 748 CTWBW FLAM3A | 178 | 100 0089 | E |Riprap Chnl 10W 6.5D 2:1 88 470 | 987 CMCTAS | FLAM3A | 160 1.00
0076 | E |96 RCP 2640 | 780 CTD9 FLAM3A [ 079 1.00 0941 | P1 |Gabion Chnl 20W 5'D 2:1 SS (Replaces FLWA0940) 2700 | 938 CFW2 FLAMSA | 1291 | 1.00 0060 | E [3:9'X5'RCB 15 | 673 TNDB FLAM3A | 150 | 1.00 0097 | E [20'XT'RCAP 30 | 987 | CMC7TAS | FLAM3A | 160 1.00
FLLA FLAMINGO WASH - LATERAL (FLAMINGO/RAINBOW) 09% | E [7:12X5RCB 130 | 898 LWFLDB | FLAM4B | 891 150 0062 | E [20'X Varies 5 - 9'RCAP 24 | 673 TNDB FLAM3A | 150 | 077 0098 [ E [12'X5'RCAP 869 | 987 CMC7TAS | FLAM3A | 160 | 050
0000 | E [ConcChnl20W 6D 0:1SS 2180 | 1141 CLF32 FLAM3B | 244 [ 075 0991 | E [3:10'X8'RCB 1970 | 898 LWFLDB | FLAMAB | 891 1.00 0067 | P1 |Gabion Chnl 12W 55D 2:1 8§ 1180 | 673 TNDB FLAM3A | 150 | 1.32 0111 | P2 [|10'X6'RCB 980 | 987 CMCTAS | FLAM3A | 160 147
0041 | E [214X8'RCB 626 | 1141 CLF32 FLAM3B | 244 [ 006 1025 | E |7:10'X5 RCB 100 | 898 LWFLDB | FLAMAB | 891 1.10 0089 [ P1 |9'X6'RCB 274 | 673 TNDB FLAM3A | 150 [ 100 0134 | E |11'X4'RCB 100 | 829 CMCEB FLAMIA | 142 [ 072
0053 [ E |ConcChnl20W 6D 0:1SS 130 | 1141 CLF32 FLAM3B | 244 [ 075 1026 | E |2:24'X9 RCAP 450 | 898 LWFLDB | FLAM4B | 891 043 0092 | P3 90" RCP Outiet 152 | 673 TNDB FLAM3A | 150 | 100 0136 | E [|11'X4'RCB 98 | 829 CMCeB FLAMIA | 142 | 072
0074 | E [24'X10'RCB 40 | 9% CLF31 FLAMIB | 221 055 1033 | E [3:12 X 10 RCAP 680 | 898 LWFLDB | FLAM4B | 891 043 0093 | P3 |14,000 cfs PMF Spilway 14000 CTW6 FLAM3A | 1.50 0156 | E |212'X4'RCB 690 | 829 CMCEB FLAMIA | 142 | 037
0075 | E  [Earth Chnl20W 6D 0:1 SS 160 | 996 CLF31 FLAM3B | 2.21 0.75 1039 | E [3:12 X10'RCBC @ Decatur % | 898 LWFLDB | FLAM4B | 891 1.60 0094 | P3 (56 ac-ft Tropicana North Branch Detention Basin 1305 CTWE FLAM3A | 150 0157 | E |2 12'X4'RCBC @ Schuster 100 | 829 CMCEB FLAMIA | 142 [ o057
0076 | E [114"RCP 1490 | 996 CLF31 FLAM3B | 221 0.89 1048 | P3 |28,950 cfs PMF Spillway 28950 | CLF33 FLAMB | 891 0105 | P3 [Conc Chnl 30W 5D 0:1 S 55 | 1305 CTW6 FLAMIA | 150 | 1.8 0158 | E |ConcChnl12W 4D 2188 560 | 829 CMC6B FLAM3A | 142 258
0104 | E [114"RCP 5340 | 797 CLF29 FLAMIB | 1.31 0.89 1049 | P3 |2:72"RCP Outlet % | 898 LWFLDB | FLAM4B | 891 0106 | P3 [2: 14'X6'RCBC @ Schirlls 50 | 878 cTwr FLAM3A | 107 | 1.00 0169 | E [2:12'X4'RCB % | 6% cMes FLAMIA | 123 [ 020
FLRO FLAMINGO WASH - ROCHELLE 1050 | P3 |222 acftLower Flamingo Detention Basin 2984 CLF33 FLAMB | 891 0107 | P1 |ConcChnl 30W 5D 0:1 S 220 | 878 cTw? FLAM3A | 107 | 1.8 0171 | E |ConcChnl 15V/ 4D 2:1 S 480 | 695 CMC5 FLAM3A | 123 | 0.20
0000 | E [60"CMP 4350 | 294 Wi FLAMIA [ 029 1.30 1111 | E |Riprap Chnl 0W 5D 2:1 §§ 2470 | 1909 |  CLF20A FLAMIA | 786 | 135 0113 | P1_|concChnl 265W 7D 0:1 58 259 | 878 cTwr FLAMIA | 1.07 1.18
FLTR FLAMINGO - TROPICANA DIVERSION CHANNEL 1149 | E |ConcChnl 50W 8D 2:1 S8 150 | 1885 CLF20 FLAMIB | 506 [ 1.00 TRSW TROPICANA WASH - SWENSEN AVENUE
0000 | E [ConcChnl26W 19.5D 0:1 S 1480 | 3400 USACE USACE | 486 | 011 151 | E |4:10'X8 RCBC @ Jones 100 | 1885 CLF20 FLAM3B | 506 | 170 0000 | P1 [72"RCP 1925 | 222 | TRMCDB | FLAM3A | 432 | 050
0014 | E [26'X 18'RCBC @ Decalur Bivd 580 | 3400 USACE USACE | 486 [ 0.11 1152 | E |Earih Chnl 50W 8D 3:1 SS (Replace w/ FLWA1153) 2600 | 1885 CLF20 FLAMB | 506 | 044 003 | P1 |72"RCP 2380 | 222 | TRMCDB | FLAM3A [ 432 | 040
0015 | E [ConcChnl26W 18D 0:1SS 205 | 3400 USACE USACE | 443 | om1 1153 | P1|Gabion Chnl 50W 6'D 2:1 SS (Replaces FLWA1152) 2600 | 1885 CLF20 FLAMIB | 506 | 044 TRWA TROPICANA WASH
0020 | E [ConcChnl13W 18D 2:1 S8 610 | 3400 USACE USACE | 443 | oMt 1202 | E |4:10'X 8 RCBC @ Tomey Pines % | 1885 CLF20 FLAMIB | 506 [ 1.00 0033 | E  |Earth Chnl 100W 8D 3:1 SS (Replace w/ TRWAQD34) 270 | 3208 CTW11 FLAMIB | 693 [ 1.1
0025 | E [ConcChnl26W 165D 0:1SS 500 | 3400 USACE USACE | 443 | oMt 1203 | E |Earth/Conc Chnl 40W 10'D 2:1 SS (Replace w/ FLWA1204)| 1640 | 1885 CLF20 FLAM3B | 506 | 140 0034 [ P1 |Gabion Chnl 100W 5D 3:1 S (Replaces TRWA0033) 270 | 3208 CTWi1 FLAMBB | 693 | 121
0044 | E [26'X16.5'RCBC @ Russell 160 | 3400 USACE USACE | 443 | oMt 1204 | P1_|Conc Chnl 40W 4D 2:1 SS (Replaces FLWA1203) 1640 | 1885 CLF20 FLAM3B | 506 | 140 0039 | E [6:12'X8'RCBC 40 | 3208 cTWi1 FLAMIB | 693 [ 120
0046 | E [ConcChnl13W 165D 2:1 SS 920 | 3400 USACE USACE | 443 | oMt FWW VALLEY VIEW DRAIN 0040 | E |Earth Chnl 100W 8D 3:1 SS (Replace w/ TRWA0D41) 880 | 3208 cTwi1 FLAM3B | 693 | 121
0085 | E [ConcChnl19.5W 18D 0:1 SS 740 | 3400 USACE USACE | 443 | oM 0025 | P1 [10'X10'RCB 2665 | 1006 CR4C1 SW3 174 | 030 0041 | P1 [ConcChnl 50W 6D 2:1 SS (Replaces TRWAQD40) 880 | 3208 cTwit FLAMIB | 693 | 121
0076 | E [19.5'X 18 RCBC @ Lindell 120 | 3300 USACE USACE | 406 [ 0.11 0050 | P1 |8'X6 RCB 7785 | 712 DFW5 SW3 134 | 150 00s6 | E [6:12'X4'RCB 900 | 2891 CTW10 FLAM3B | 651 1.21
0078 | E [ConcChnl13W 115D 2:1 SS 2410 | 3300 USACE USACE | 4.6 125 NBSC TROPICANA WASH - NORTH BRANCH SCHIRLLS 0074 | E [10:10'X 4' RCBC @ Paradise 120 | 2891 CTW10 FLAM3B | 651 1.10
0125 | E [195 X165 RCBC @ Snake 150 | 3150 USACE USACE | 4.6 1.25 0000 | E [60°RCP 1350 | 477 W6 FLAM3A | 043 | 080 0075 | E [3:21'X6'RCB 820 | 2891 cTW10 FLAM3B | 651 0.70
0127 | E  [ConcChnl19.5W 115D 0:1 88 2770 | 3150 USACE USACE | 261 1.25 TRBD BLUE DIAMOND CHANNEL 0002 | E |Grass Chnl 30W 5D 4:1SS 210 | 2891 CTW10 FLAM3B | 651 | 090
0180 | E [19.5X 15 RCBC @ Tomrey Pines Drive 120 | 2850 USACE USACE | 261 096 0000 | E [ConcChnl10W 10D 2:1SS 1700 | 4850 USACE USACE | 862 | 070 0096 | E [2:25'X10'RCAC 30 | 2891 cTW10 FLAMB | 651 0.90
0181 | E_[ConcChnl13W 115D 2:1 SS 2530 | 2850 USACE USACE | 261 096 0014 [ E [23'X10'RCBC @ Decatur 130 | 4850 USACE USACE | 862 | 0.70 0097 | E |GrassChnl 30W 5D 4:18S 300 | 2891 cTWi0 FLAMIB | 651 090
FLW FLAMINGO - VALLEY VIEW 0015 | E  [ConcChnl 10W 10D 2:1 SS 3070 | 4750 USACE USACE | 837 | 090 0103 | E [3:16'X7'RCAP 808 | 2891 CTW10 FLAMB | 651 | 044
o000 [ E [10'X5 RCB 290 | s77% CFW6" FLAMIA | 244 | 037 0075 | E [ConcChnl19.5W 12D 0:1SS 400 | 4750 USACE USACE | 837 | 048 0121 | E [3:10'X6'RCB 1760 | 2891 cTWi10 FLAMIB | 651 121
0001 | PO [Add 1:90" RCP 290 | 354% CFWe" FLAM3A | 214 | 037 0083 | E [2:14'X 11" RCBC @ Sunset 120 | 4750 USACE USACE | 808 | 048 0150 | E [21'X7'RCB 120 | 1796 CTW9 FLAMIB | 169 [ 127
0006 | E [54"&60°RCP 1200 | 374" CFWe" FLAMIA [ 214 | 067 0084 | E [ConcChnl19.5W 12D 0:1SS 550 | 4750 USACE USACE | 806 | 048 0151 | E [%8XTRCB 100 | 1796 cTwe FLAM3B | 169 | 150
0007 | PO _[Add 1: 96" RCP 1200 | 557 CFWE* FLAMIA [ 214 | 067 0095 | E |ConcChnl28W 9D 0:1 SS 760 | 4750 USACE USACE | 7.70 | 1.00 0152 | E [2:12XTRCB 2730 | 179 cTwe FLAM3B | 169 | 1.00
FLWA FLAMINGO WASH TRMC TROPICANA WASH - MCCARRAN AIRPORT 0192 | E [3:10X7'RCB 700 | 1796 cTW9 FLAM3B | 169 | 075
0672 | E [Earih Chnl25'W 4D 2.5:1 SS (Replace w/ FLWAQ673) 1230 | 3925 | CFwiBw | FLAM3B | 582 | 0.80 0000 | E [Conc Chnl 10W4.5D 2:1 SS (Replace w/ TRMC0001) 450 | 1222 | cTwios | FLam3A [ 482 | 030 0210 | E [4:10X 6 RCB 200 | 1796 cTwe FLAMIB | 169 | 050
0673 | P1 [ConcChnl25W 7.5D 2:1 SS (Replaces FLAOG72) 1230 | 3925 | CFW1BW | FLAM3B | 582 | 0.80 0001 | P1 [2:12'X 7' RCB (Replaces TRMC0000) 450 | 1222 | cTwios | FLAMIA | 482 | 030 0218 [ E [3:95X55&1:10'X55'RCB 1100 | 1796 cTw9 FLAM3B | 169 | 045
0695 | E [5:12'X8'RCB 70 | 3925 | CcFwiew | FLAM3B | 582 | 035 0010 | E [12'X4'RCBC @ Hamon 80 | 603" [ CTW10S* | FLAMBA | 482 | 050 0234 | E |[#8XTRCB 1920 | 1796 cTW9 FLAM3B | 169 | 086
06% | E [5:12'X8'RCB 200 | 3925 | CFW1BW | FLAM3B [ 582 | 030 0011 | P1 [Add2:12' X 4 RCBC @ Harmon 80 | 619" [ CTW0S* | FLAM3A | 482 [ 0.50 0278 | E |ConcChnl 17W 7D 0:1SS 310 | 1248 cTwa FLAMIB | 147 | 123
0699 [ E [212 X9'RCB 936 | 3025 | CFwiBW | FLAM3B | 582 | 082 0012 | E  |Earth Chnl 18W 5D 2:1 SS (Replace w/ TRMC0013) 925 | 800 DTRMC FLAM3A | 432 [ 045 0284 [ E |ConcChnl 19.5W 7D 0:1 8§ 1700 | 1248 cTw3 FLAMIB | 147 | 079
0719 | E [215X10'RCB 1440 | 3560 CFW17 FLAMIB | 529 | 053 0013 | P1 [Conc Chnl 20W 6D 0:1 SS (Replaces TRMC0012) 925 | 800 DTRMC FLAMIA | 432 | 045 0310 | E [ConcChnl15W 65D 0:188 110 | 955 cTw2 FLAM3B | 087 | 121
0748 | E  [ConcChnl30W 10D 0:1 SS 1220 | 2690 | CFWI7W | FLAM3B [ 435 | 064 0030 | E [Earth Chnl 18W 5D 2:1 SS (Replace w/ TRMC0031) 1575 | 800 DTRMC FLAMIA | 432 | 045 0314 | E [15'X65RCB 3580 | 955 CTW2 FLAMIB | 087 | 105
0768 | E |ConcChnl50W 6D 4:1SS 150 | 2600 | CPWA7TW | FLAM3B | 435 | 064 0031 | P1 |Conc Chnl 20W 6D 0:1 SS (Replaces TRMC0030) 1575 | 800 DTRMC FLAM3A | 432 | 045 0382 [ E [10'X6'RCB 400 | 557 cTW1 FLAMSA | 17532 | 1.02
0772 | E [4:8'X6'RCB 9 | 2690 | CFWI7TW | FLAM3B [ 435 | 230 0033 | P1 [120 ac-ft Tropicana Wash - McCarran Airport Offiine DB 2075 | DTRSW FLAMIA | 432 0395 | E [10'X6'RCB 720 | 857 cTW1 FLAMSA | 17532 | 1.02
773 | E [211'XT7'RCB 1530 | 2690 | CFW17W | FLAM3B | 435 | 091 0060 | E |5:10'X4' RCBC @ Tropicana Ave 120 | 2875 cMet FLAMIA | 432 | 070 0404 | E [ConcChnl 10W 6D 0:1SS 860 | 557 cTWi FLAMSA | 17532 | o088
0798 | E  [4:10'X10'RCB (Imperial Palace Facility) 680 | 2690 | CFWi7W | FLAM3B [ 4.35 | o040 0062 | PO [Add 1:14'X6'RCB 7100 | 932 cmee FLAMIA | 324 | 050 0422 | E [10'X6'RCB 1040 | 557 cTwi FLAMSA | 17532 | 1.3
0810 | E [4:10X10'RCB 640 | 2690 | CFwi7w | FLAM3B [ 435 | 038 0063 | E [28X6RCB 7100 | 12054 [ cMcer FLAMIA | 324 | 050 0433 | E [Conc Chnl 10WED 0:1 S 270 | 857 cTwi FLAMSA | 17532 | 285
0820 | E [8:10'X8'RCB 100 | 2589 CFW13 FLAM3B | 419 | 038 0195 | E [Conc Chnl 12W 5D 1.5:1 SS (Replace w/ TRMC0196) 1350 | 2137 cMCe FLAMIA | 324 | 060 0439 | E [10'X7'RCBC @ UPRR 90 | 495 TRDB FLAMSA | 17491 | 025
* The HEC-1 node shown identifies the controlling concentration point for the associated facility and is located upstream of this facility due to decreasing peak flow with increasing tributary area caused by storm distribution transitions, depth area reduction factors, or attenuation of flow from routing.
** As-built or design slopes were used when available. All other slopes are based on existing topography. The user should verify the facility slope listed prior to performing any facility specific analysis.
A For parallel facilities, the existing facility flow equals its normal depth capacity, and the proposed paralle! facility flow equals the remaining flow (i.e., HEC-1 Node flow = existing facility normal depth capacity + proposed parallel facility flow).
USACE - Refer to "Las Vegas Wash & Tributaries (Tropicana and Flamingo Washes) Hydrologic Basis for Design" prepared by U.S. Army Corps of Engineers, Los Angeles District, June 1993. See Figure S-6 for USACE Boundary.
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Sub Basin Map
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FIGURE 5.4.

Existing Rancho South
Overland Flows
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FIGURE 4.3.1

Sub Basin Map
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FIGURE 5.5.1

Historic Western Avenue
Overland Flows
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FIGURE 5.5.2

Current Western Avenue
Overland Flows
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APPENDIX A.1
HYDROLOGIC METHODOLOGY

| Introduction

The hydrologic analysis is intended to provide the site-specific runoff/frequency
relationship for the project area and is based on the 2008 MPU HEC-1 Hydrologic
Model. HEC-1 utilizes the Soil Conservation Service (SCS) Unit Hydrograph Method to
model subbasin storm hydrographs, and the Muskingum-Cunge method is used for
channel routing. The model computes the hydrograph for each subbasin, and either
combines or routes the computed hydrograph according to the flow paths and
concentration points. Channel routing accounts for the time required for the hydrograph
to travel from one design point to another. Modeling parameters listed below are per the
2008 MPU model except where noted.

II Physical Basin Characteristics

Several physical characteristics of a watershed are required for the SCS unit hydrograph
method. This section describes the measurements of these parameters and drainage
characteristics. The models created for this drainage study incorporate and/or modify the
parameters established in previous studies.

A Basin Area

The watershed for a specific drainage basin is divided into subbasins to allow for
the identification of the local drainage characteristics within the watershed. Basin
area delineations are shown on Figures 4.1.1 — Sub Basin Map Existing
Conditions, and 4.3.1 — Ultimate Conditions Sub-Basin Map. Refined basin
areas, not defined in the 2008 MPU, are listed on Standard form 4 in Appendix
A.6.

B Basin Slope

The watershed area tributary to design points along the project typically slopes to
the east or northeast. Subbasin slope affects the runoff flow time through the
subbasin. When a subbasin has an area greater that 1.0 mi® the lag time for the
storm hydrograph may be governed by the concentrated flow such as channel
flow. When the subbasin area is less than 1.0 mi%, both overland flow time and
channel flow time will be used to determine the lag time. Refined basin slopes,
not defined in the 2008 MPU, are listed on Standard Form 4 in Appendix A.6.

C Basin Centroid

Subbasin centroid locations are used to determine the point precipitation for
subbasins outside the McCarran Airport Rainfall Area. However, the watershed
for this project was entirely within the McCarran Airport Rainfall Area. When
subbasin areas exceed 1.0 mi*, the subbasin centroid is also used to calculate lag

1



times. All basins are withing the McCarran Airport Rainfall Area (Refer to
Appendix A.2, Rainfall Values and Appendix A-3, Precipitation Data).

D Channel Characteristics

Channel characteristics that are important to the hydrologic parameters of the
watershed include: 1) the main channel length; 2) the length along the main
channel to a point opposite each subbasin centroid; 3) the main channel slope; 4)
the main channel width; and 5) the channel roughness. These channel
characteristics are used to determine lag times and are used by the model to
calculate channel routing characteristics.

E Lag Times

Lag times for each subbasin were calculated using the procedure outlined in the
CCRFCD Hydrologic Criteria and Drainage Design Manual. The following lag
time and time of concentration equations are used for drainage basins with areas
less than 1.0 mi” :

TLAG=0.6T,

I, =L+,
TzlsaJ—Kmﬂz
i S1/3

K =0.0132CN -0.39

Where:
T. = Time of concentration using the above equations
T; = Initial or overland flow time (minutes)
Ty = Travel time through the subbasin in the channel
L, = Overland flow length (500 ft. maximum for rural areas, 300 ft.
maximum for urban areas)
K =Flow resistance coefficient
S = Average basin slope (percent)

Refined basin lag times, not defined in the 2008 MPU, are calculated on
Standard Form 4 in Appendix A.6.

I Geology and Soil

For purposes of hydrologic analysis, infiltration losses are related to the SCS Soil
Classifications. The SCS methodology divides soils into four hydrological groups: Group
A, Group B, Group C, and Group D, which were developed based on infiltration rates.
SCS Group A Soil has a high infiltration rate, such as for sands and gravels. SCS Group
D Soil has a low infiltration rate, such as for clay soil or rock. The SCS Soil types within
the study area, and their corresponding hydrologic soil groups, were identified from the
Soil Survey of the Las Vegas Valley Area, Clark County, Nevada.
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Land Use

The majority of the land tributary to Project Neon is developed. Developed land
throughout the watershed consists of primarily single-family residential, multi-family
residential, commercial, industrial, and open space. Existing vegetation in undeveloped
areas is sparse, and consists predominantly of creosote bush, White Bursage, Alkali
Sacaton, and Inland Saltgrass. The models included in this report assume that the
watershed will be fully developed, as defined in the CCRFCD 2008 MPU.

v

A\

Rainfall Analysis

A Point Precipitation Values

The hydrograph analysis was based on a six-hour precipitation value from the
National Oceanic and Atmospheric Administration (NOAA) Atlas Volume 2,
Precipitation Frequency Atlas of the Western United States, dated 1973, as
referenced in the CCRFCD Hydrologic Criteria and Drainage Design Manual.
The entire area tributary to Project Neon falls within the McCarran Airport
Rainfall Area. For six-hour storm duration, the point precipitation for the various
storm events was determined from Table 505 in the CCRFCD Hydrologic
Criteria and Drainage Design Manual (Refer to Appendix A.3, Precipitation
Data).

B Area Reduction

The point precipitation depths are related to rainfall intensity at an isolated point.
A Depth Area Reduction Factor (DARF) is used to convert the point precipitation
to an average depth of rainfall over the entire storm area. DARF ratios used for
this study were obtained from Table 502 in the CCRFCD Hydrologic Criteria and
Drainage Design Manual (Refer to Appendix A.4, Darf Values). Due to the
number of diversions and the fact that tributary area is not carried with a diverted
flow, care must be used to determine the correct DARF.

C Rainfall Pattern

The rainfall distributions for the Las Vegas Valley were determined using the
percent of total depth tabulation from the USACE, Los Angeles District, 1988.
Based on the CCRFCD Hydrologic Criteria and Drainage Design Manual, the
storm distributions used for this study consist of the SDN3, SDN4 and SDN5. An
SDN3 distribution is used when the total drainage basin area is less than 8 miZ, an
SDN4 distribution is used for drainage basins with areas between 8 and 12 mi?,
and an SDNS distribution is used for drainage basin areas greater than 12 mi’
(Refer to Appendix A.5, SDN Curves).

Precipitation Losses

Precipitation losses consist of infiltration and interception/depression storage. Infiltration
occurs throughout the storm event while interception on vegetation and in local
depressions on the land surface occurs during the initial period of the storm. The
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difference between the precipitation volume and the precipitation loss volume is the
runoff volume from the land surface for a computational interval. The SCS curve number
method is used to compute both types of precipitation losses. This method uses a curve
number (CN) index to relate precipitation losses to soil types, land use, and vegetative
cover conditions.

Where basin delineations vary from those defined in the MPU, VTN has utilized GIS
data to overlay basin boundaries with soil types and land use. A CN value is defined for
each sub area within a basin, and a composite CN value has been developed, based on an
area weighted average. Refer to Appendix A.2.2 for Land Use, Soils and Curve
Numbers.

VI Unit Hydrograph Parameters

The unit hydrograph used in the HEC-1 model for this analysis is the SCS dimensionless
unit hydrograph. Input for the unit hydrograph consists of a single parameter, the lag time
between the center of mass of rainfall excess and the peak of the unit hydrograph. The
input variables for this method consist of basin lag time, area in square miles, curve
number, rainfall distribution, and precipitation values in inches.

VII  Hydrograph Routing

Storm hydrographs generated by subbasins have to be conveyed downstream through a
drainage network that may consist of channels, detention basins, basin conversions, etc.
Channel routing methods are numerical simulations of flood wave movements along a
drainage network. In this study, the Muskingum-Cunge routing procedures were used to
model storm water movements in improved channel reaches and street sections. This
method is recommended for flow modeling in uniform channels such as pipes and well-
defined channels, as it translates the hydrograph downstream without significant
attenuation of the peak discharge. The parameters used for this method are the shape of
the channel cross-section, channel reach length, channel slope, and channel roughness.

VII Summary of HEC-1 Flood Hydrograph Program Input

The HEC-1 Flood Hydrograph Package Computer Model is used to simulate the surface
runoff response of a basin or system of subbasins to precipitation. Each basin is described
by a set of parameters, which specify the basin and storm characteristics. These basin
parameters, as previously discussed, include precipitation, basin area, curve number, and
lag time.

Hydrographs are computed for each subbasin within the drainage area. These
hydrographs are then routed or combined according to the basin drainage network
configuration. Appendix A.7 includes PDF output files for each HEC-1 model. Based
on tributary area at each node, the appropriate DARF values applied and the appropriate
peak storm value is highlighted.
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A.2.2

Land Use, Soils
and Curve Numbers for
Basin Refinements
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Hydraulic Calculations




B.1

Spring Mountain
Hydraulic Calculations




APPENDIX B.1
SPRING MOUNTAIN
HYDRAULIC METHODOLOGY

In the Existing/Design Condition, a higher 100-Year flow rate occurs in Spring
Mountain Rd. at I-15 than will occur in the ultimate condition when there is a full
build-out of CCRFCD master plan facilities. The proposed facility affecting
Spring Mountain Rd. is the Valley View Drain, MPU designation FWVV. This
facility starts as an 8’x6” RCB at Twain Ave. / Lindell Rd. and increases in size to
a 12°x11” RCB at Desert Inn Rd. / Valley View Blvd.

Three cross sections were taken on Spring Mountain Rd. at Aldearan and Valley
View, using Clark County 5’ topography and manning’s equation was applied to
determine the roadway capacity of each section. In addition, Clark County 5°
topography and Spring Mountain/I-15 Construction Drawings were used to verify
that flows will continue east, below 1-15.
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Spring Mountain Rd Capacity

Project Description

Worksheet Spring Mt / Aldebaran ds
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Slope 3.10 %

Discharge 1,000.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

Results

Mannings Coefficient 0.016
Water Surface Elevation 29.73 ft
Elevation Range 28.00 to 31.50
Flow Area 67.4 ft*
Wetted Perimeter 77.96 ft
Top Width 77.88 ft
Actual Depth 1.73 ft
Critical Elevation 30.59 ft
Critical Slope 0.33 %
Velocity 14.84 ft/s
Velocity Head 342 ft
Specific Energy 33.15 ft
Froude Number 2.81
Flow Type Supercritical

Roughness Segments

Start Station End Station Mannings Coefficient

0+00 1+35

0.016

Natural Channel Points

Station (ft) Elevation (ft)

0+00
0+25
0+45
0+78
1+35

31.50
31.00
30.00

" 28.00

30.00

I\ \hydrology\models\spring mt capacity.fm2

4/14/2004 10:59 AM

© Haestad Methods, Inc.

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

Project Engineer: VTN Nevada

VTN Nevada .
37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

FlowMaster v8.1 [614k]
’ Page 1
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Spring Mountain Rd Capacity

Project Description

Worksheet Spring Mt/ Aldebaran us
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Slope 1.20 %

Discharge 1,000.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

Results

Mannings Coefficient 0.016
Water Surface Elevation 34.30 ft
Elevation Range 33.00 to 35.00
Flow Area 117.8 {2
Wetted Perimeter 154.52 ft
Top Width 154.44 ft
Actual Depth 1.30 ft
Ciritical Elevation 34.65 it
Critical Slope 037 %
Velocity 8.49 fi/s
Velocity Head 112 ft
Specific Energy 3542 ft
Froude Number 1.71
Flow Type Supercritical

Roughness Segments

Start Station End Station Mannings Coefficient

0+00 2+00

0.016

Natural Channel Points

Station (ft) Elevation (ft)

0+00
0+50
0+75
1+00
1+30
1470
1+85
2+00

35.00
34.00
33.00
33.00
34.00
33.20
34.00
35.00

J\..\hydrology\models\spring mt capacity.fm2

4/14/2004 10:59 AM

© Haestad Methods, Inc.

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

Project Engineer: VTN Nevada

VTN Nevada .
37 Brookside Road  Waterbury, CT 06708 USA  (203) 755-1666

FlowMaster v6.1 [614k]
’ Page 2




Spring Mountain Rd Capacity

Project Description

Worksheet Spring Mt/ Valley View
Flow Element {rregular Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Slope 1.10 %

Discharge 1,000.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

Results

Mannings Coefficient 0.016
Water Surface Elevation 49.46 ft
Elevation Range 48.50 to 50.00
Flow Area 145.2 ft*
Wetted Perimeter 244,09 ft
Top Width 244,08 ft
Actual Depth 0.96 ft
Critical Elevation 49,68 ft
Critical Slope 041 %
Velocity 6.89 ft/s
Velocity Head 0.74 ft
Specific Energy 50.19 ft
Froude Number . 1.57
Flow Type Supercritical

~ Roughness Segments

Start Station End Station Mannings Coefficient

0-++00 3+12

Natural Channel Points

Station (ft) Elevation (ft)

0+00
0+55 -
1+55
2+42
3+12

50.00
49.00
48.50
49.00
50.00

i\ \nydrology\models\spring mt capacity.fm2

4/14/2004 10:59 AM

© Haestad Methods, Inc.

0.016

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

Project Engineer: VTN Nevada

VTN Nevada -
37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666

FlowMaster v6.1 [614k]
' Page 3
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Spring Mountain Interchange Flow Analysis

oy 67 v Ryl w% 3 A
bl W A

> 27%e) A oY N 5 Hiw 550 M e R SR AR o 7. :25¥)
Spring Mountain Rd / I-15 Interchange — Northwest quadrant of interchange, looking south

West of I-15, Spring Mountain Rd is lower than the adjacent ground on the north and south (as shown in
the above figure). Review of Spring Mountain Rd / I-15 Interchange plans show that the centerline of the
roadway at the east face of the bridge has an elevation of 2118.73". The high point between Spring
Mountain Rd and Desert Inn Rd to the north is as much as six feet higher than this (see included Spring
Mountain / I-15 Interchange topography exhibit).
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A.3

Precipitation Data




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

McCARRAN AIRPORT RAINFALL AREA
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TOWNSHIP RANGE SECTIONS TOWNSHIP RANGE SECTIONS
18 South 59 East 13-15,22-26,36 20 South 62 East 4-9,16-20,29-32
18 South 60 East 30-32 21 South 60 East 1-4,9-16,21-28,33-36
19 South 60 East 1-6,8-16,21-28,33-36 21 South 61 East ALL SECTIONS
19 South 61 East  ALL SECTIONS 21 South 62 East 4-9,15-23, 25-36
19 South 62 East 2-11,14-23,27-34 22 South 60 East 1-4,10-15,24
20 South 60 East 1-3,10-15,21-28,33-36 22 South 61 East 1-24,26-29
20 South 61 East  ALL SECTIONS 22 South . 62 .Fast . 1-10,17-18
Notes: ' . . Ravision Date
1. Refer to Table 505 and Figure 516 Depth-Duration- Frequency
values in the McCarran Airport Rainfall Area.
2. Refer to Table 506 and Figqure 517 for Time-Intensity-Frequency
values on the McCarran Airport Rainfall Area.
‘ REFERENCE:
WRC o FIGURE 513
ENGINEERING USACE, Los Angeles District, 1988 _]
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[ HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DEPTH-DURATION-FREQUENCY VALUES

FOR McCARRAN AIRPORT RAINFALL AREA
(IN INCHES)

RECURREKRCE INTERVAL

TIME 2-YR 5-YR 10-YR 25-YR 50-YR 100-YR
5 min. 0.15 0.27 0.35 0.46 0.54 0.63
10 min. 0.25 0.44 0.57 0.74 0.89 1.02
15 min. 0.33 0.57 0.74 0.97 1.15 1.32
30 min. 0.44 0.78 1.01 1.31 1.55 1.79
1 hour 0.52 0.89 1.15 1.50 1.78 2.06
2 hour 0.59 1.01 1.30 1.70 2.01 2.30
3 hour 0.64 1.08 1.39 1.82 2.15 2.48
6 hour 0.72 1.22 1.58 2.05 2.41 2.77
24 hour (TR-55) 1.20 1.60 1.80 2.40 2.70 2.96

NOTE: 1. Refer to Figure 513 for a description and drawing of the area
included in the McCarran Airport Rainfall Area.

2. The 24 hour values presented above are for use with TR-55 only.

3. ‘Table 501 adjustments not required.

Ravision Date

WRC REFERENCE:
, . , TABLE 505
ENGINEERING USACE, Los Angeles District, 1988
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

SIX HOUR DEPTH~AREA REDUCTION FACTORS

Drainage Area
(Square Miles)

Six-Hour Depth-Area
Reduction Factor

0.0
0.5
1.0
2.0
4.0
6.0
8.0
10.0
20.0
30.0
50.0
100.0
150.0
200.0
300.0
400.0
500.0

1.00
0.98

0.97

0.93
0.91
0.90
0.88
0.86
0.79
0.74
0.68
0.60
0.55
0.51
0.46
0.42
0.39

Date

NOTES: 1. A graphical representation of these factors is presented in Figure
514, '
2.1 Consult with the local entity and/or the CCRFCD for guidance in
using the Depth-Area Reduction Factors for drainage areas greater
than 200 square miles.
Ravision
R
WRC REFERENCE:
ENGINEERING USACE, Los Angeles District, 1988 TABLE 502
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

|
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DEPTH-AREA REDUCTION CURVES
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Note:

1. Refer to Table 502 for a tabulation of the 6-Hour Depth-Area
reduction factors.

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

Revision Oate
REFERENCE:
WRC e FIGURE. 514
ENGINEERING USACE, Los Angeles District, 1988
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

SIX-HOUR STORM DISTRIBUTIONS

Dote

Percent of Percent of
Total Storm Depth Total Storm Depth

Storm Time Storm Time ,

(in Minutes) SDN3 SDN4 SDN5 (In Minutes) SDN3 SDN4 SDN5

0 0.0 0.0 0.0 185 32.2 37.6 43.0
5 2.0 2.0 2.0 190 35.2 415 47.7
10 5.7 5.8 5.9 195 40.9 46.2 51.4
15 7.0 7.5 8.0 200 49.9 53.0 56.1
20 8.7 9.9 11.0 205 59.0 61.0 63.0
25 10.8 12.6 14.4 210 71.0 71.0 71.0
30 12.4 13.7 15.0 215 74.4 73.2 72.0
35 13.0 14.5 16.0 220 78.1 75.6 73.1
40 13.0 14.9 16.8 225 81.2 78.2 75.2
45 13.0 15.1 171 230 . 81.9 79.9 77.9
50 13.0 15.5 18.0 235 83.5 81.3 79.0
55 13.0 15.6 18.2 240 85.1 82.3 79.5
60 13.0 15.9 18.7 245 85.6 83.0 80.4
65 13.3 16.2 19.0 250 86.0 83.5 81.0
70 14.0 16.9 19.7 255 86.8 84.4 82.0
75 14.2 17.2 20.2 260 87.6 85.1 82.6
80 14.8 17.9 21.0 265 88.8 86.4 84.0
85 15.8 18.9 22.0 270 91.0 88.5 85.9
90 17.2 20.1 23.0 *275 92.6 90.8 88.9
95 18.1 21.1 241 280 93.7 92.4 91.0
100 19.0 22.0 25.0 285 95.0 94.4 93.8
105 19.7 22.8 25.9 280 97.0 96.8 96.6
110 19.9 23.2 26.5 295 97.6 97.3 97.0
115 20.0 24.0 28.0 300 98.2 97.8 97.4
120 20.1 24.6 29.0 305 98.5 98.2 97.9
125 20.4 25.2 30.0 310 98.7 98.4 98.1
130 21.4 26.0 30.5 315 98.9 98.6 98.3
135 22.9 26.9 30.9 320 99.0 08.8 98.5
140 24.1 27.6 31.0 325 99.3 99.1 98.9
145 24.9 28.3 31.7 330 99.3 99.2 99.0
150 25.1 28.6 32.1 335 99.4 99.3 99.2
155 25.6 29.2 32.7 340 99.5 99.4 99.3
160 27.0 30.2 333 345 99.8 99.7 99.6
165 27.8 31.2 34.6 350 99.8 99.8 99.7
170 281 32.1 36.1 355 99.9 99.9 99.9
175 28.3 33.2 38.1 360 100.0 100.0 100.0
180 29.5 35.2 40.8

Notes: 1. For drainage areas less than 8 square miles in size, use SDN 3.

2. Fordrainage areas greater than or equal to 8 square miles and less

than 12 square miles in size, use SDN 4. Rovision
3. For drainage areas greater than or equal to 12 square miles, use SDN 5.
4,

A graphical representation of these values is presented on Figure 515.

REFERENCE:

TABLE 503




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

SIX-HOUR DESIGN STORM DISTRIBUTIONS

Notes: 1.
2.

3.
4.

N
B\
%
W)
) o \
W
\

ACCUMULATED PRECIPITATION (%)

For drainage areas less than 8 square miles in size, use SDN 3.
For drainage areas greater than or equal to 8 square miles and less
than 12 'square miles in size, use SDN 4.

For drainage areas greater than or equal to 12 square miles, use SDN 5.

Refer to Table 503 for a tabulation of storm distribution.

80 120 160 200 240 280 320 360
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Standard Form 4
for Basin Refinements
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B.2

Sahara Flow
Split Calculations




APPENDIX B.2
SAHARA FLOW SPLIT
HYDRAULIC METHODOLOGY

In the Existing/Design Condition, flows in excess of the I-15 Freeway Channel
capacity and flows from Sahara Ave. combine at Sahara Ave./I-15. These flows
exceed the capacity of Sahara Ave. to convey flow to the east and therefore a flow
split occurs to the north along I-15. Analysis of this flow split has been performed
by balancing the water surface elevation from a Manning’s Equation analysis of
Sahara Ave. with the water surface elevation of a weir section to the north.

A flow split analysis was used to develop a flow split rating table for use in the
HEC-1 analysis. The following table of values was used at node DCCSAO0S.

SAHARA FLOW SPLIT RATING TABLE _

.. Rating Table ,
Qin (cfs) Qnorth (cfs) Qeast (cfs)
0 0
200 60 140
400 100 300
600 141 459
800 179 621
1000 220 780
1500 330 1170
2000 430 1570
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Project Description °
Worksheet Flow East
Flow Element Irregular Channel

Method Manning's Formula
Solve For Discharge

Input Data

Slope 0.60 %

Water Surface Elevation 76.00 ft

Sahara Flow Split

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

Results

Mannings Coefficient 0.016
Elevation Range 74.00 to 80.00
Discharge 1,570 cfs
Flow Area 173.6 ft*
Wetted Perimeter 124.86 ft
Top Width 124.04 ft
Actual Depth 2.00 ft
Critical Elevation 76.32 ft
Critical Slope 031 %
Velocity 9.04 ft/s
Velocity Head 1.27 ft
Specific Energy 77.28 ft
Froude Number 1.35
Flow Type Supercritical

Roughness Segments

Start Station End Station Mannings Coefficient

0+00 0+28 0.015
0+28 1+42 0.016
1+42 1+56 0.015

Natural Channel Points

Station (ft) Elevation (ft)

0+00 80.00
0+24 76.00
0+28 74.00
0+85 75.14
1+42 74.00
1+48 76.00
1+56 80.00

J\...\sahara flow splitisahara flow split.fim2
5/3/2004 3:25 PM © Haestad Methods, inc.

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

Project Engineer: VTN Nevada

VTN Nevada :
37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666

FlowMaster v6.1 (614K
Page 1



1-15 Freeway
Channel Hydraulics




APPENDIX B.3
FREEWAY CHANNEL
HYDRAULIC METHODOLOGY

Hydraulic analysis of the existing Freeway Channel was performed between a point
approximately 1500 feet south of Sahara Ave, to approximately 500 feet north of Alta
Drive using Water Surface Pressure Gradient for Windows (WSPGW). This program
uses regular or irregular cross sections entered into the program to compute uniform and
non uniform steady flow water surface profiles and pressure gradients in open or closed
conduits. This program uses Bernoulli’s equation for the total energy at each section and
Manning’s equation for the friction loss between the sections in a reach. It is understood
that NDOT discourages use of WSPG for analysis of smaller onsite storm drain systems,
however this software is appropriate for analysis of this major system as it facilitates
modeling of the various curves, confluences and system size changes that occur within
the system.

System geometry was taken from the record drawings for the I-15 Freeway Channel, by
Parsons Brinkerhoff, December 17, 1999, 1-15/US-95 Interchange, Stage 2, by GC
Wallace, May 19, 1997, and I-15 Widening-Sahara to Charleston, by Louis Berger,
December 14, 1999.

FREEWAY CHANNEL HYDRAULIC CAPACITY SUMMARY

WSPG MAX. ACTUAL
MODEL FLOW FLOW TOTAL FACILITY
NEAREST STATION DEPTH DEPTH FLOW CAPACITY
CROSS STREET (FT) (FT) (FT) (CFS) (CFS)
PALACE
STATION 9146.98 10.0 10.9 2550 2360
OAKEY BLVD 4398.82 11.0 11.2 3178 3080
WALDMAN
AVE 2779.02 17.0 16.0 3361 3361
WESTERN AVE 1787.34 14.4 14.9 3387 3387
CHARLESTON
BLVD 920.01 13.5 13.9 3975 3787
PINTO LN -774.52 12.7 11.4 3810 3810
ALTA DR -1671.18 20.0 10.5 4035 3910
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Hydraulic Summary Table
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B.3.2
WSPG Output File




T1 PROJECT NEON
T2 WSPGW HYDRAULIC MODEL
T3 EXISTING FREEWAY CHANNEL ALIGNMENT FEB 2010

SO ~2303.7202021.530 12 2030.530
R -1717.67 2022.520 12 .014
JX -1671.18 2022.600 12 15 .014 100.000 2022.600
R -1570.03 2022.780 12 .014
R -1415.08 2023.040 10 .014
JX =774 .52 2024.130 10 9 .014 23.000 2024.130
R -510.93 2024.580 10 .014 2
R -273.39 2024.980 10 .014
R 353.76 2026.050 10 .014
R 772.06 2026.760 1 .014
R 805.19 2026.810 10 .014
JX 920.01 2027.010 11 5 .014 400.000 2027.010
WE 920.01 2027.010 11 .014
R 964.44 2027.080 10 .014
1271.15 2027.600 1 .014
1654.94 2028.260 1 .014
JX 1787.34 2028.480 14 .014 26.000 2028.480
R 1860.88 2028.610 10 .014
R 2046.39 2028.920 10 .014 107
R 2242.88 2029.250 10 .014
R 2348.88 2029.440 10 .014 -86
JX 2779.02 2030.170 10 7 .014 281.000 2030.230
R 2803.36 2030.210 10 .014 0
R 3011.24 2030.570 10 .014
R 3076.85 2030.970 10 .014
R 3497.53 2033.590 12 .014
R 3625.12 2034.380 12 .014 -2
R 4210.64 2038.020 12 .014
R 4368.91 2039.000 12 .014 -13
JX 4398.82 2039.180 12 8 .014 720.000 2039.180
WE 4398.82 2039.180 12 .014
R 4497.46 2039.800 13 .014
R 4572 .24 2040.130 13 .014
R 4582 .87 2040.200 13 .014
R 5770.33 2048.280 3 .014
R 6021.57 2049.940 3 .014
R 6195.64 2051.100 3 .014
R 6634.90 2054.000 3 .014 8
R 6786.80 2055.010 3 .014
R 7038.17 2056.670 3 .014 ~-14
R 7080.05 2056.950 3 .014
R 7134.51 2057.380 3 .014
R 7434.75 2059.760 3 .014 6
R 7486.75 2060.170 3 .014
R 7512.36 2060.370 3 .014 ' 7
R 7575.32 2060.490 3 .014 18
R 7660.00 2060.660 3 .014 -24
R 7674.17 2060.850 3 .014 -4
R 7834.65 2062.990 3 .014
R 8350.34 2066.860 3 .014
R 8509.50 2068.050 3 .014 2
R 9144.16 2072.810 3 .014
JX 9146.98 2072.830 3 .014 -190.000 2082.330
WE 9146.98 2072.830 3 .014
TS 9212.60 2076.210 4 .014
R 10000.00 2082.680 4 .014
SH 10000.00 2082.680 4 2087.370

53.00

90.00

L27

.01

.000

.01

.990

.0690

30.00

.940

.970

.820

.01

.000

.930

.190

.040

.440
.300
.640
.120

.780

.01

.000

.000 -2

11.

.000
5.53

.263 0

.000
L1320

.000
.000 O

16.690

.000 0
.000 O

.000
229 0
.000 ©
.000 0
.000 0
.000 0
.000 0
.000 O
.000 O
.000 0

.000
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FILE: FWCH.

Wsw

Invert |

PROJECT NEON
WSPGW HYDRAULIC MODEL
EXISTING FREEWAY CHANNEL ALIGNMENT FEB 2010

*******************************************************’k**‘k************’k******‘k*****~k************************************* AR SRR T

Depth |

Water |

WS PGW ~ CIVILDESIGN Version 14.05
Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING

Q |

Vel

vel |

Date:

2-12-2010 Time:

PAGE

3

9:59:48

Energy | Super |Critical|Flow Top|Height/|Base wt| |No Wth
Station | Elev | (FT) | Elev | (CFS) | (FPS) Head | Grd.El.| Elev | Depth | width |[Dia.-FT|or I.D.| 2L |Prs/Pip
L/Elem H|;h Slope—i_ RI_ ni_ ~IH i _sp Av;|— HF _|éE Dpt;];roude &[&orm Dp_|_ "N _|*X—Fa11|~ ZR ~|Type ch
*********'*********'********I*********|*********l*******l*******l*********l*******|********'********l*******l*******l***** l*******
2046.390 2028.920 15.250 2044.171 3361.00 9.34 1.35 2045.52 | .00 | 6.47 | 38.00 l10.000 38.000i .00 | 2 1.0
196‘496 i .0017— i o o o - .00261_ .40_ i 15.2;|— 53_1_ 9.11 _l_.014 "I .06|— .00 'gox
2242.880 2029.250 15.319 2044‘569| 3361.00l 9.34 1.35 2045.92 l .00 | 6.47 | 38.00 10.000 38.000| .00 | 2 1.0
106.006 i .0018—|_ o - I I .0026 ) 22~|~ .06'_ 53Hl_ 8.88 o 014 - .Oai“ .00 II;OX
2348.880 2029.440 15.609 2045.049| 3361.00I 9.34 1.35 2046.40 ! .00 ! 6.47 l 38.00 |10.000 38.000| .00 ! 2 1.0
JUNCT ST& i L0017 - o " I - .001; i 73_|_ .00~I~ .53 - 1 014 I 05|_ .00 lgox
2779.020 2030.170 15.953 2046.123| 3080.00I 8.56 1.14 2047.26 | .00 | 6.10 | 38.00 10.000 38.000I .00 | 2 1.0
24.346 ) .0016_1_ h - I I 001; i 04H|~ Oal_ 49‘1_ 8.58 i N.014 I 08!‘ .00 IX;OX
2803.360 2030.210 15.977 2046.187| 3080.00| 8.56 1.14 2047.32 [ .00 l 6.10 ! 38.00 10.000 38‘000| .00 | 2 1.0
207.885 ) .0017_I_ - o - " 001; i 35_|_ 15‘9;|~ 49—|_ 8.40 a 014 - .Oal_ .00 |};OX
3011.240 2030.570 15.972 2046 542| 3080.00I 8.56 1.14 2047.68 ! .00 ! 6.10 | 38.00 |10.000 38 OOO| .00 | 2 1.0
65.616 i ,OOGl_l_ - B - I 001; ) 11~ ) 15.9; ) 49H[— 5.21 I 014 i .Oalﬁ .00 ll;OX
3076.850 2030.970 15.684 2046.654| 3080.00l 9.51 1.40| 2048.06 ! .00 | 6.10 ! 38.00 ! 9.000 38.000| .00 | 2 1.0
420.686 i .0062—1— o I 1 "I 002; ) 96_ ) 15.6; i 57_1_ 5.17 I 014 oI .OBI_ .00 |}—BOX
3497.530 2033.590 14.022 2047.611I 3080.00I 9.51 1.40| 2049.01 l .00 ! 6.10 | 38.00 | 9.000 38 000| .00 | 2 1.0
127.598 ) .0062—|— h - - 1 .OOZ;lH 29—I— .06‘_ 57_|“ 5.18 -1 014 h .05|— .00 |I;OX
3625.120 2034.380 13.573 2047.953l 3080.00l 9.51 1.40 2049.36 l .00 ! 6.10 l 38.00 ! 9.000 38.000| .00 ! 2 1.0
585.526 ) .0062_I~ - ol I I OOZ;lM 1.33_ i 13,5;|H 57_|_ 5.17 I 014 - .O;l~ .00 |gOX
FILE: FWCH.WSW WS PGW - CIVILDESIGN Version 14.05 PAGE 4
Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING Date: 2-12-2010 Time: 9:59:48

PROJECT NEON
WSPGW HYDRAULIC MODEL
EXISTING FREEWAY CHANNEL ALIGNMENT FEB 2010

****************************'k**********************‘k************-k***'k*‘k**********-k**-k*************‘k*********************** kkkkkkk*k

| Invert | Depth | water | Q | vel vel | Energy | Super |Critical|Flow Top|Height/|Base wt| |No wth
Station_]_ Elev —%— (FT) _i_ Elev ~§_ (CFS) HI_(FPS)—[* Head_{x Grd.E1;|_ Elev-|KDepth _|_Width _I?ia.-F?|?r I.D;|_ ZL _|Prs/Pip
Rt el FOURPUUY FORRRNNS FOUPOOMION DOOUOUOUIN 1 PO OO b oot bocuchc IR B ot BV otk
4210.640 2038.020 11.266 2049.286 3080.00| 9.51 1.40I 2050.69 ! .00 ! 6.10 ! 38.00 | 9.000 ! 38.000I .00 ! 2 1.0
158.276 ) .OOGZM ) o o o I .002;|— .36_|_ .OBIH .57~|_ 5.18 i _.014 o .Oal_ .00 |}_BOX
4368.910 2039.000 10.756 2049.756| 3080.00| 9.51 1.40| 2051.16 | .00 | 6.10 | 38.00 | 9.000 38.000l .00 | 2 1.0
JUNCT STA ) . 0060 I h I " I 001; ) .04“IH .00_|— .57 -l I 014 I .Oal— .00 I]—BOX
4398.820 2039.180 11.168 2050.348| 2360.00| 7.28 .82 2051.17 ! .00 | 5.11 | 38.00 | 9.000 38 000| 00 ! 2 1.0
-|- - -1- |- -1- -1- -l- -|- -- -1- =1 -1- ~1- [-
WALL ENTRANCE
4398.820‘ 2039.180 11.254 2050.434| 2360.00| 14.75 3.38 2053.81 ! 00 ! 7.56 ! 22.00 | 8.000 | 22 000I 00 | 1 2.0
98.648 ) 0063n|H h "I " I .006; ) .66—1_ 11.2; ) .96_|— 6.90 I 014 I .Oal_ .00 II—SOX
4497.460| 2039.800  11.290 2051.090| 2360.00[ 14.75 3.38 2054.47 | .00 | 7.56 | 22.00 | 8.000 22 000| .00 | 1 2.0
74.786 ) .0044_|— h - I -l .006; - SO—I— 11.2; ) .96~|— 8.00 i —.014 I .06|— .00 |l;OX
4572.240 2040.130 11.458 2051.588| 2360.00| 14.75 3.38 2054.97 | .00 I 7.56 | 22.00 ! 8.000 | 22 000I .00 ! 1 2.0
10.635 i .0066_|— h "0 I I .006; ) 07_|_ 11.4; - .96—l~ 6.78 _[—.014 I .Oal_ .00 |);OX
4582.870 2040.200 11.584 2051.784| 2360.00| 14.75 3.38 2055.16 ! .00 ! 7.56 l 21.00 8.000 21.000| 00 | i 1.0
1187.465 ) ,0068_|_ o I I _I— .006; i 7.91—|H 11.55 ) .94‘|_ 6.69 o 014 I .OB‘M .00 lI;OX
5770.330 2048.280 11.412| 2059.692| 2360.00| 14.75 3.38 2063.07 ! .00 l 7.56 ! 21.00 ! 8.000 | 21.000| 00 [ 1 1.0
251.248 i .0066—|~ o I " I .006; ) 1.67_1— 11.41 ) .94_|- 6.76 _l_.014 I .05|N .00 II;OX
6021.570 2049.940 11.425 2061.365| 2360.00| 14.75 3.38 2064.74 | .00 ! 7.56 | 21.00 | 8.000 21.000| .00 ! 1 1.0
174.078 ) .0067—|— - I "I I .006; ) 1.16—|~ 11.4; ) 94~|— 6.74 -l 014 I 0;|A .00 ]gOX



.

FILE: FWCH.WSW WS PGW ~ CIVILDESIGN Version 14.05
Program Package Serial Number: 1513

WATER SURFACE PROFILE LISTING

PAGE 5

Date: 2-12-2010 Time: 9:59:48

PROJECT NEON
WSPGW HYDRAULIC MODEL
EXISTING FREEWAY CHANNEL ALIGNMENT FEB 2010

*********************'k***************************‘k******‘k********’k**'k*************************‘k'k‘k************************* khkkkk Kk

| Invert | Depth | Water | Q | vel vel |

Energy | Super |Critical|Flow Top|Height/|Base we | |No wth
Station | Elev | (FT) | Elev | (CFS) | (FPS) Head | Grd.El.| Elev | Depth | width |Dia.-FT|or I.D.| 2L |Prs/Pip
L/Elem |Ch Slope | | | SF Ave] HF  |SE Dpth|Froude N|Norm Dp | "N" | x-Fall| 2R | Type ch

*********l*********|********l*********'*********'*******I*******[*********|*******I********l********I*******I*******'***** |*******

I | | | I |

6195.640 2051.100 11.424 2062.524 2360.00 14.75 3.38 2065.90 .00 7.56 21.00 8.000 21.000 .00 1 1.0
439.266 i .0066— i e h o -7 .006;|— 2.93~|_ .Oal_ .94~]~ 6.717 " 014 o .05|_ .00 I1;0}(
6634.900 2054.000I 11.662I 2065.662| 2360A00| 14.75 3.38| 2069.04 ! .00 | 7.56 | 21.00 | 8.000 | 21.000I .00 ! 1 1.0
151.908|— 0066—|_ I I - I .006; i 1.01— i 11.6g i .94_1— 6.75 ) _.014 - .05|_ .00 I1;0)(
6786.800 2055.010| 11.664 2066.674| 2360.00I 14.75 3.38| 2070.05 ! .00 | 7.56 | 21.00 | 8.000 | 21.000I .00 | 1 1.0
251.376 i .0066_|ﬂ o - I " .006; i 1.67~I_ .OBI_ .94_|ﬂ 6.77 - 014 " .Oal_ .00 Il;OX
7038.170 2056.670| 11.946 2068 616| 2360.00| 14.75 3.38I 2071.99 | .00 | 7.56 | 21.00 | 8.000 | 21.000| .00 | 1 1.0
41.886 i .0067_|_ - "1 - I .006; ) .28_|~ 11.9;I_ .94_|— 6.73 _I~.014 - .Oslﬁ .00 Igox
7080.050 2056.950 11.945 2068.895I 2360.00| 14.75 3438] 2072.27 | .00 | 7.56 l 21.00 | 8.000 | 21.000I .00 | 1 1.0
54.466 i .00'79—[~ o - - - .006; i .36H|_ 11.9; i .94~|_ 6.31 ) _4014 " .oBI_ .00 |I;OX
7134.510 2057.380| 11.877 2069.257| 2360.00| 14.75 3.38l 2072.64 ! .00 | 7.56 | 21.00 | 8.000 | 21.000| .00 | 1 1.0
300.246 i .0079_|— o - s I .006; i 2.00H1_ .06|_ .94~l~ 6.30 _l—.014 " .Oal_ .00 IgOX
7434.750| 2059.760I 11.671l 2071.431I 2360.00I 14.75 3.38| 2074.81 l .00 | 7.56 | 21.00 | 8.000 | 21.000I .00 | 1 1.0
52.008|_ 0079~|~ " -7 " - .006; ) .35~ i 11.6; ) .94—|— 6.32 _|—.014 - .Oal— .00 Igox
7486.750 2060.170| 11.6081 2071.778| 2360.00| 14.75 3.38| 2075.16 | .00 | 7.56 | 21.00 | 8.000 | 21.000I .00 ! 1 1.0
25.616 i .0078_1— -7 -l I -l .006; i .17_|— .Osl_ .94_|_ 6.34 _|~.014 I .05|~ .00 Il;OX
7512.360| 2060.370l 11.772 2072.142| 2360.00I 14.75 3.38| 2075.52 | .00 | 7.56 | 21.00 | 8.000 | 21.000| .00 | 1 1.0
62.966 i .0019—|~ -l - I -l .006; i .42h|_ .06|_ .94~|~ 8.00 I 014 "I .06|— .00 ;OX
FILE: FWCH.WSW WS PGW - CIVILDESIGN Version 14.05 PAGE 6
Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING Date: 2-12-2010 Time: 9:59:48

PROJECT NEON
WSPGW HYDRAULIC MODEL
EXISTING FREEWAY CHANNEL ALIGNMENT FEB 2010

********‘k********'k*****************************‘k***********‘k*****'k**‘k’k************‘k*******'k‘k*****‘k*********‘k**‘k***‘k******* dkkkkkkk

| Invert | Depth | Water | Q | vel Vel | Energy | Super |[Critical|Flow Top|Height/|Base Wt| |No wth

Station | Elev | (FT) | Elev | (CFS) | (FPS) Head | Grd.EL.| Elev | Depth | Width |Dia.-FT|or I.D.| 2L | Prs/pPip
-|- - -l |- S E N ol S ST S S P F

L/Elem |Ch Slope | | | SF Ave| HF  |SE Dpth|Froude N|Norm Dp | "N" | x-Fall| 2R | Type ch

*********]*********'********[*********|*********|*******|*******l*********l*******[********l********l*******l*******'***** |*******

| | | | | I

7575.320 2060.490 12.376 2072.866 2360.00 14.75 3.38

2076.24 .00 7.56 21.00 8.000 21.000 .00 L 1.0
84.686 i .0020—|~ o - o -l .006;|— .56H|~ .05|~ .94KI— 8.00 _I—.Ol4 o .Oal— .00 IéOX
7660.000 2060.660 13.124I 2073 784| 2360.00| 14.75 3.38 2077.16 | .00 | 7.56 | 21.00 | 8.000 | 21.000I .00 | 1 1.0
14.176 ) .0134—|— I I I - .006; i .09_IH .Oal~ .94—|R 5.16 _l—.014 " .Oal~ .00 |l;OX
7674.170 2060.850 13.173 2074.023l 2360.00I 14.75 3.38 2077.40 | .00 | 7.56 | 21.00 | 8.000 | 21 000| .00 | 1 1.0
160.486 i .0133—1_ o I - -1 .006; ) 1.07_ i 13.1; ) .94~|_ 5.17 ) ~.014 -1 Oal— .00 |}—BOX
7834.650 2062.990 12.101 2075.091! 2360‘00| 14.75 3.38 2078.47 | .00 | 7.56 | 21.00 8.000 | 21 OOOI .00 | 1 t.0
515.59; i .0075_|— o - - -l .006; i 3.43* i 12.16|_ .94_|_ 6.44 "I 014 "I OBI— 00 I1_30X
8350.340 2066.860 11.665 2078 525I 2360.00| 14.75 3.38 2081.90 | .00 | 7.56 | 21.00 | 8.000 21 000I .00 | 1 1.0
159.165 i .0075_I- "I "I I I .006; ) 1.06_|— .Oalﬂ .94—|~ 6.45 "I 014 I Oal— .00 |I—SOX
8509.500[ 2068.050 11.654 2079.704l 2360.00| 14.75 3.38 2083.08 | .00 | 7.56 | 21.00 8.000 21 000I .00 | 1 1.0
634.6681— .0075_|— o I I I .006; i 4.23_ i 11.6; ) .94_|— 6.44 - 014 I Oal- .00 Il_BOX
9144.160 2072.810 11.120 2083.930| 2360.00I 14.75 3.38 2087.31 | .00 | 7.56 | 21.00 ! 8.000 21 000l .00 | 1 1.0
JUNCT ST; i 0071 I -l . I I .006; ) .02_|“11.12— i .94 I "I 014 - Oal_ .00 |];OX
9146.980 2072.830| 10.555 2083.385I 2550.00I 15.94 3.94| 2087.33 | 00 | 7.96 | 21.00 8.000 21 OOO| .00 | 1 1.0
HYDRAULIG U -1- -1~ -1- -~ -1- -1- -1- -1- -1- -1- -1- -1- [-
9146.980| 2072.830 4.859 2077.689| 2550.00| 24.99 9.70 2087.39 | .00 | 7.71 | 21.00 | 8.000 21 OOOI .00 | 0 .0

HYDRAULIC DROP



FILE: FWCH.WSW WS PGW - CIVILDESIGN Version 14.05 PAGE
Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING Date: 2-12-2010 Time: 9:59:48

7

PROJECT NEON
WSPGW HYDRAULIC MODEL
EXISTING FREEWAY CHANNEL ALIGNMENT FEB 2010

**************‘k*************************'k***************************‘k***************************************************** Kkkkkkhk

| Invert | Depth | wWater | Q | vel Vel | Energy | Super |Critical|Flow Top|Height/|Base Wt | |No wth
Station | Elev | (FT) | Elev | (CFS) | (FPS) Head | Grd.El.| Elev | Depth | wWidth |pia.-Fr|or I.D.| 2L |Prs/pip
-l -|- -|- - S e -l |- o R N E
L/Elem |Ch Slope | | | | SF Ave| HF  |SE Dpth|Froude N|Norm Dp | "N" | X-Fall| zR | Type ch
*********I*********I********l*********

[*********l*******l*******|*********'*******'********|********]*******|*******|***** |*******

9146.980 2072.830 10.927 2083.757 2550.00 15.18 3.58 2087.33 l .00 | 7.71 | 21.00 8.000 21.000I .00 | 0 .0
TRANS ST;lK .0515 I o - o I .0036 ) .19— _10.93_|— .95 - i “.014 o .06[— .00 l1_30X
9212.600] 2076.210| 9.842| 2086.052I 2550.00I 10.36 1.67l 2087.72 [ .00 ! 6.86 | 25.00 | 8.000 l 25.000I .00 I 0 .0
18.97;|~ .0082~|_ o o o I .0016 i .02_|~ 9‘8;|_ .58_|_ 4.68 _|H.014 s .Oal_ .00 l;ECTANG
9231.573| 2076.366| 9.632| 2085.998| 2550.00| 10.59 1.74| 2087.74 | .00 ' 6.86 | 25.00 | 8.000 | 25.000| .00 0 0
- - -l |- N E o e S E PR
HYDRAULIC JUMP
9231.573 2076.366 4.683| 2081.049| 2550.00I 21.78 7.37| 2088.41 | .00 | 6.86 | 25.00 | 8.000 | 25.000I .00 ! 0 .0
768.42;|~ 40082ﬁ|_ - oI - - .OOS;l_ 6.30_|~ 4.6;|h 1.77~|_ 4.68 _l_.014 - .OBL_ .00 |;ECTANG
10000.000 2082.680 4.690 2087.370[ 2550.00 21.175 7,34| 2094.71 | .00 I 6.86 l 25.00 | 8.000 | 25.000I .00 ! 0 .0

|- - -l |- N e o R e e CEN R
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Freeway Channel
Record Drawings




! 1

| ? i : % | ', | U ; § | FED R | sTATE PROJECT NO. COUNTY SHEET
H i i i ; i . . N
5 ; TropezondolConcnete Channel Tronsmon ; ; ; m 9 NEVADA| STPNHDE IM-015-1(108 )40 CLARK SD-11
i ' : |12} SS tol Verticol l ; ; ; ;
| Rip Rop . |Depth 1 1200 to 1800 : ; 5 NDOT AL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE
C?hponngi TOP Width: 11000 to 7600 : : ! NOTED, ALL STATIONS ARE IN METERS
; 1:2 SS Max. & N i ! i ; Rectang i Rectanqulor|Concrdte Chahnel Trdnsition _ . :
Bottom Width| 4000i | . T R T e 180, | Depth 1800 to 27 o S
Top Wigth | 1100; i | A i ; | width 7600l to 62 2-3000 X 2400 RCH i |
' | L ! ! ' | "Fc” 23+83.000. 1 ’ ' ! ;
i : : ; : ! i rd Casi-in-Plate to RrecastiRCB Transition : !
: i ' : ogin 2 - 30001 X 2400 Precast RCB L
LPEC 120460. 000 ;

Begin Rip Rap Channel

'- 23+80.000 | ’

(See Sheet SD-26) ) ; +_End 2 - 3000 X 2400 Cost-in-P(l:gg;gTRCB : .
: YEC" 20490.000 . : Cost-tQ-PIoce to Precast R: ransition : : : ;
! ﬁ End Rip Rap -Channel ; Sheet 5D-29) i ' : !

: Begin :Trapezoidal Concrete IChonnelTrcn3|t|on i neet lozien i . : : ;
.; (See Sheet SD-33) , : 5 {Access Contriol Gate b s i
! Ui 114001 000 . | | , | | (See $heet SP-30) | :
: End Ttapezoidal Concrete Channel Transition i ! "FE" 22475.02Q (3.800 m R ‘E "ec” {23460l 000 i i ;
| : Begin Rectongular Concrete! Channel : P "FC” 21+70.500 (3.800 m LT) ChonneILoterol Connectlon. No. 2. "Fnd Rectangulor Channel Transition |
(See ?"‘eft Sh-31 1 Channel Lateraf Connéction, | ' ! Cut-Off Walldnd Chdnnel Cohnection f !
“FC" 21405.000 (3.800 m LT) (See Sheet SD- 25) | | Begin 2' - 3000 X 2400 Cast-in-Place R ;
Chonnel Steps T (See §heet ~28) !
(S{ae Sheet SD-24) 1’FC" 2%"‘40-(00
"FCT 21+12.249 (3.800 m RT End Rectanqulgr Concfete Channel
Top of Rip Ra Channel L oteral Connection, [No. 1.4 Begin Rectangular Chdnnel Transition
/:Ln?ng P Rap (See| Sheet |SD-25) (See SHeet SD}32)
H 1
i |
el "FC" 23+30.0000 (3.800 m LT) ;
T ——— Channe} Steps i
: I : (See Sheet SO-24) i 636
E ! MK\‘____Q‘*‘.-—‘ ‘ !
: / ——————— |

Finished Grade @
1A

Inb. Elev.[635.600

REFERENCE FILES: y:\B33a-sohora\drainoge\profiles\rcbprofie.mst 11/03/99 10:24:00 em ps_t & y:\project\baseshts\500metric20_grid.dgn

FILE NAME: y:\B33a-schoro\droinage\profiles\833adp0l.dgn orb 12/14/99 10:47:00 am pst

o
[ )
S
T Oy | 634
wenan /. %
i i 2 r'éOEfchsas 50 i
nv. Elev. . N
inv. Eleb. 634.800 / 600 iRCP el
i ! 1 [ . . . [~
i i | | | Tnv. Elev. 634607 "2 | 632
Cut10ff-Wdll w/Expansion Joint/ | P u ' ' 2
30 10.C. (Typicah) ; i ! xisting| Ground @ "F(:}"—/ ! .58
(See Sheef SD-24) : ! : : i ; i ; A—
— : ; : ; ; 5
i : : : i ¢ Grade ' ‘ ! +=
| 2 § | ! | { Tv. Elev. 632.832 ; 9 630
5 ; z l :
: | i ! ; Grade Break ! | i
! ! i ; ; inv. Elev. 631.800 i !
j ! i i | : . iov. Elevi 631.425 ,
S N | % | S
T : TR R . N
i H H i i H .
l - : g : = e e . : : | ' . !
S o o L |
L - : : .z : ' l 1 : H i . 1 L
7 \ o g % ; P +60 +80 24
NOTE: : ; ! j | | ; i ;
: : : : i ‘ ; : : ! STATE OF NEVADA
BEDDING SHALL BE PER } ! ; i ’ : : DEPARTMENT OF TRANSPORTATION
SHEETS SD-31 AND SD-32 g i i Lo , 1-15 WIDENING-SAHARA TO CHARLESTON
: : . SAFE‘-F:'\L—A[:ER‘F‘”“ Mmu&‘yl'i?ﬁhcwﬁy """ CHANNEL PROF'LE
. // S f I s T T 5 i Call
; } : 3 f : : '; ? Bgfd-.”; Ygu eforengu ; "FC* 20+60.000 TO "FC* 24+10.000
g - i : i ; ! Overhea | 3
! i ) ; : : i LOUIS BERGER DESIGNED BY __SRF
R S . 1702-593-6M | +800-227-600 | o rssoctorms e, o or am
+60 +80 21 +20 +40 +80 23 40 S . LAS VEGAS, NEVADA | HECKED BY__%Jp

REVIEWED BY __TOL




4

REFERENCE FILES: y:\

8330~sohara\drainoge\profiles\rcbprofile.mst 11/03/99 11:57:00 am pst y:\833a-schoro\drainoge\profiles\rcbhatch.mst 11705789 11:00:00 om

yi\project\baseshts\500metric20.grid.dgn

FILE NAME: c'\andy\cbB33o\drainage\833adp02.dgn orb 12/07/99 11:27:00 am pst

&

FED RD.
o W | sTate PROJECT NO. COUNTY 5’,‘%“
m 9 INEVADA| STPNHDEIM-015-1(108)40 CLARK sp-12
NDOT  ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE
’ NOTED, ALL .STATIONS ARE IN METERS
2-3000 X|2400 RCB
"FQ” 27+45.4421 (3.3%7 m L{)
3000 X 1800 Laterol Connection, No. 5.24)
“AC” 24#16.409] (3.371 m RT (See Sheet SD-24)
Chonnel Lateral] Connection, No. 2.1 - "FC” 27+28./000 (2.815 ra LT)
(See Sheet SD-25) “FC” 26456.147 (3.377 m RT) Modified Type 8 D. 1.
Channel Liateral Connection, Ng. 3.21 Graote Elevi = 631.670
(See Shedt SD-28) o : (See Sheet SD-25)
"FC” 1244204000 (2.910 m RT, D.670 mLT) “FC"126+20.L950 ([3.377/m RT) 'EC” 27+20.(})00 (2..820 m RT)
Modified Tiype |iManhale ) Chonnel Lateral Cognection, No. 3i[3 Modifiled Type | Manhole
Rim Elev =5 634.6 . (See Pheet SD0-25) Rim E llev. ={632.3|t
(See ISheet $D-28) , “EC" 28487,9B1 (3377 m|RT) See Sheet SDF28) | 1 o o
“"eC” 25406.000 (3.377 m RT) . Chonnel|Latera) Conndction, No. 2.12 Ao L S AL KA LA
Chpnnel Uateral [Connedtion, Nd. 2.13 {See Sheet SD+25) ’g:e*estile?vqb__zse;m - 153
(See Sheet SD-25) 1FC” 25+80.000 (24910 m RT. 0.670 h LT) "
Modified Type [ Manhole TRF™
Rim Etev = 633.5% i
636 (Bee Sheet SD+28) - i
100 YR HGL "RR" L1
Q = 70.79 ¢ms
o T
S Finikhed Grbde € -Concrete Borrier | \-Goncrete Barrier
S ) nech Raii Roil
634 T e o || — | 634
:z-'é ==l Lgof}créte Batrier /| 1 T——de
o~ . al / r-‘--.
-~ @ o e e / \\M
. 8_§ —— \\:M:::\ T T T e L T S
L O N R 1 e M T —
632 I7e) ‘-———SV—-\“_ ‘A\-:E"\ AR e \‘\\\H""'\~\ - 632
S el Y o A e e =
cC o -—”-.___J - _L NN\M\\‘_ |@ . L_’Q?
:8,_ T T e —— - \‘\FNO
- 2 et S = Nen
c oo o
630 £ 450 RCP I 9075 | \ \ w0 630
Invi Elev, $33.00 i SRR ORI W e b
®
inv.[Eley. 631.425 T e L 4158
\1os0_re \—Existing Ground & *F(Q" \ .50 Rep _ \dso ReP | A5
628 Inv.iElev. §31.510 iny. Elev.i631.492 450 RCP Pnv. Eley. 630.520 .E_L 628
_ inv. Elev. 633.500 =
\~Ex sting Ground ® Roncho Drivie v Elev. 62;'160/ /
R/ PRI
3 v
RS - Inv. Elev. 628.87
SNDE g, AR )
b [ EY 626
/ \\ viL v +20 +40
\J STATE OF NEVADA
BEDD'NG SHALL BE PER \? DEPARTMENT OF TRANSPORTATION
SHEETS SD-31 AND SD-32 I1-15 WIDENING-SAHARA TO CHARLESTON
~ SAFETY—ALERT TR e
A Bgf ri Yju e °'eD 3“ “FC* 24+10.000 TO “FC* 27450.000
-] .
1700505611 | 1-800-22772600 LOULS BERGER ova 5 g
02-593-% ’ & ASSOCIATES, INC. DRAWN BY ___ARB
24 +20 +40 +60 +80 25 +20 +40 +60 +80 26 +20 +40 +60 +80 27 | LAS VEGAS. NEVADA  |i-iiid O




ge\profilé

FED RD. WEET]
REo. 5. | STATE PROJECT NO. COUNTY SHEE
Serl e e et — TR M 9 |NEVADA| STPNHDE IM~015-1(108)40 CLARK 50-13
ox|Culverit Fill Heig ox Culver eig
0m to3|m 5 m td 6 m NDOT AL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE
Box Culvett Fill Height ’ NOTED, ALL STATIONS ARE IN METERS
6m to 9m
2—-3000X 2400 RCB Remove Existing RCH
Existing| RCB tp Remdin
640
' YEC” 27471.818 "FC” 21476.206
24" S5 To Be Relocotkd g" Gosline To |Be Reliocated{By Others
(See Utility Plaps) “FC" 27496.004 (3.377 m RT) / \ ——
“FC” 27+50.856 ‘ ] Chonnell Laterial Connhection] No. 3.8 / |
18] Wateriine Tq Be Rélocated (See Sheet 5p-25) / Rt ' ;
638 (Ske Utillty Plobhs) “FC" 274971000 (4.820 m RT, 01830 mlLT) I 638
Cwppn b Modified Jype Il Manmhdle L.
"FC" 27459267 (8.377 m LT) Rim{Elev.|= 632.2¢% Finished Grodd @ "FQ" : \"7\
End 2400 High RCB|Wall Opening (See| Sheet {SD-28) / .~ T -
"FC” 27+457.438 (3(377 m|LT) / : T It N
n i A :
636 Begin 2400 High RCB| Wall Openin ) - ~4 636
P i ~N
"FC" 27+56.829 (3L377 mLT) . e by - ; ~
End 2800 High RCB Walil Opkning Existing {Ground) @ "FC _\ A S~
- N
"FC” 27+55.000 (3.377 m UT) e
634 Begin 2400 High RCB Wall Op;enln§ /// 634
"FC" 27+49.171[(3.371 mRT "Sm' /' "rcl” 28+13.232[(3.377 m R1) \}
367 SD Laterol Cdnnectioh, No. 314 I 3000 X 1200 RCH Loterpl Connection,No. 3.46 > )
Iny. Elev.[630.¢t (Sed Sheet| SD—24) Rt DR DR e P
— .
s 'FC” 29+90.000
o "Fc” |28+20}567 (3.377{mRT) _ L 100 YR HGL e —
632 g Chonnk | Loteral Codnection, Np._ 3140 Q= 70.79 cms end 2-3000 X 2400 Pre-Cast RCB 632
: Y \\ (See theet SD-25) / :
QoL "FC" 129+904296 (B.377 |m RT)
+ 7 | Channé! Lotetal Cornection, No. 4.1
‘&8 (See Sheet SP-25)
630 P 630
w ol N Tl 1N v "\ TP
z
n

. o)

=% £3

€ -

o g .Cm —

& o|628 G . 628

804 = B

& 9 ]

& = \

g o inv.lElev. §28.87

s 8 wid o \1050 RE8 | NI {1 bbb T N\ T e L

- AC” 27 nv.Eleyv. 629980 N |t 4+ 1 1t b b v NN e T T e

2 16286 Grade Breok \ 1t NI DN b NV N Y N NN e X 626

s T Inv. Elev] 628800 | SI1N 1 N1 N Nt 7/ 7 717 N {047 4 T T T T T NN T T T

585 Existing 18" W.<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>