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1.  INTRODUCTION

1.1 Project Overview & Study Purpose

The purpose of this Technical Drainage Study for Capstone Hospital is to address drainage and

grading design of the proposed 2.79-acre medical development.  The development is located in

the northwest portion of the Las Vegas Valley, in the City of Las Vegas, Nevada. 

This Technical Drainage Study was prepared in accordance with criteria specified in the Clark

County Regional Flood Control District (CCRFCD) Hydrologic Criteria and Drainage Design Manual

(latest update), which is referred to in this document as the "Drainage Manual".  All pertinent

reference material and calculations are presented in the Appendix of this report.

Waters of the United States

1.2 Site Description

. Many of the dry streams of the southwestern United States have

been found to be jurisdictional Waters of the United States (WOUS) which requires special

permitting from the United States Army Corps of Engineers (USACE) to commence

grading/construction.   The purpose of this Technical Drainage Study was only to provide

concurrence with local drainage criteria as stated above.  The scope of this Technical Drainage

Study does not include an assessment of Jurisdictional WOUS for the subject property and

therefore does not address special permitting that may be required by the USACE. 

The subject site is located specifically in the North Half (N 2) of the Southeast Quarter (SE 4) of

Section 17, Township 19South (T19S) Range 60 East (R60E), on the northeast corner of Durango

Drive and Oso Blanca Road.  The subject site is currently undeveloped, and exists partially in a

natural desert terrain condition, with areas of previous grading along the southern and western

boundaries. 

The subject site is basically located within frontage loop roads of the US95/Durango Drive

interchange.  The subject site lies significantly lower than the bordering streets of Durango Drive

and Oso Blanca Road, as well as the southbound onramp to US-95, which borders the subject

site on the northeast, and is up to 19 feet higher than the subject site. 

The site is bound by North Durango Drive (120-foot right-of-way) on the west, which is currently

fully improved with pavement, sidewalk, curb and gutter, and street lighting.  North Durango

Drive is located along an embankment leading to the overpass of the US-95 at the subject site. 

There are two existing culvert crossings of the Durango Drive embankment upstream of the

subject site, which discharge runoff flow toward the site.

The subject site is bordered by Oso Blanca Road on the south, from which the site will be

accessed.  Oso Blanca Road at the subject site is currently not specified as roadway right-of-way,

but is part of a larger parcel, on which the adjacent park and ride RTC facility is located to the

south of the road area.  Oso Blanca Road at the subject site is currently fully improved, lacking

only sidewalk on the north side (site side) of the street. It is likely that there will be overflow

parking for the park and ride facility extending to the north side (site side) of Oso Blanca Road in

the future.  There is an existing local storm drain system located in Oso Blanca Road at the

subject site. 

The site is bordered on the north and northeast by embankments and other NDOT right-of-way

associated with the US-95/Durango Drive interchange.  See Figure 1, Vicinity Map, and Figure 2,

Location Map in the Appendix of this report.
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1.3 FEMA Flood Zone Designation

The subject site is not located within a Federal Emergency Management Association Special

Flood Hazard Zone.  According to FEMA FIRM Panel 32003C1745F, dated September 27, 2002,

the subject site is in a "Zone X" which applies to "Areas determined to be outside the 0.2%

annual chance floodplain".  The associated FEMA Map Panel has been annotated and included in

the appendix of this report. 

1.4 Master-Planning Information

The subject site is bordered by NDOT right-of-way along the US-95.  CCRFCD Las Vegas Valley

Flood Control Master Plan Update (MPU, updated 2013) shows that the US-95 right-of-way is

planned for CCRFCD regional facility CN95 0068, which is a planned triple-barrel 8'x7' RCB,

having a peak 100-yr, 6-hour flow rate of 3216 cfs.  The facility is currently under design, and is

cited under reference #6 below.  This report will require review and approval from the CCRFCD. 

The appropriate figures from the CCRFCD MPU have been annotated and included in the

appendix of this report. 

CCRFCD MPU

The subject site is located within exhibit E-12 (existing conditions) and F-12(future conditions) of

the City of Las Vegas Northwest Neighborhood Study Phase 2 (CLVNNSP2).  These exhibits have

been copied, annotated and included in the appendix of the subject report.  It is noted that the

CLVNNSP2 is a study prepared in 1998, and therefore is somewhat outdated by more recent

hydrology.  There was no specific information cited from the CLVNNSP2 for use in the subject

report.

City of Las Vegas Northwest Neighborhood Study Phase 2

1.5 Soils Data

A soils report was downloaded from the USCS Web Soil Survey site, in order to determine the

most current rating for Hydrologic Soils Groups (HSG) for the watershed studied in the subject

study.  The report results in HSG "A" (soil symbol 191) and "PITS" (soil symbol 610) for the

watersheds studied in the subject study.  Since there is no specific HSG assigned to areas with

HSG "PITS", it was found to be most feasible to assume that those areas are HSG "C", since it

would have a higher potential runoff, and is also what other previous studies have assumed,

including the 2008 MPU hydrologic study. 

For areas from the website resulting in HSG "A", these same areas have been studied in the past

with HSG "B" which is also more conservative than HSG "A".  HSG "B" is the same as that used in

the 2008 MPU hydrologic study.  Hence soils with symbol 191 were assumed to have HSG "B". 

Portions of the downloaded soils report have been printed, annotated and included in the

Appendix of this report.

Curve numbers were selected from the Drainage Manual as directed, using the land usage and

hydrologic condition of each basin studied, for input to the HEC1 hydrologic model.  The curve

numbers were selected so that they would concur with the referenced material as much as

possible. 
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1.6 Reference Studies

There were several approved drainage studies on file in the vicinity of the subject site.  Some

studies were referenced for specific information, while others were reviewed for general

information.  Each study was reviewed and found to be reasonable and acceptable for

reference.  A summary of information from each of the reviewed studies are as follows:

1. Technical Drainage Study for Town Center Assemblage Severance Access Road by GC

Wallace, Inc., August 2002, City of Las Vegas #DS3164. 

The TDS for Town Center Assemblage Severance Access Road was created for construction of

an access road along the Severance Lane alignment from Fort Apache Road, to Oso Blanca

Road.  The study was reviewed for general information; however, more recent studies,

which also reference the Severance Access Road study, are more accurate for updated

hydrology and nothing specific was referenced from it.

Perused for general information only.

2. Technical Drainage Study for Remington Commercial VIII (AKA Update to Durango and 95

Commercial), by Baughman & Turner, Inc., March 2014 City of Las Vegas #DS4660.

The Technical Drainage Study for Remington Commercial VIII was prepared for the

commercial parcel located to the west of the subject site, adjacent across Durango Drive. 

The study was later updated; hence, only the updates which were applicable were

referenced for use in the subject study (see references below).

Perused for general information only.

3. Technical Drainage Study for Remington Commercial VIII (AKA Update to Durango and 95

Commercial or Storage One at 7422 Oso Blanca), by Baughman & Turner, Inc., March 2014,

City of Las Vegas #DS4719. 

The TDS for Remington was prepared for the commercial development, known as the

update to that study for Storage One, was prepared for the northern end of the adjacent

site to the west of the subject site.  That area drained to the northern parts of the

interchange and therefore the Storage One update was not necessarily applicable to the

subject site, and was not referenced for anything specific.

Perused for general information only.

4.  Technical Drainage Study for Remington Commercial VIII (AKA Update to Durango and 95

Commercial), by Baughman & Turner, Inc., November 2015 - City of Las Vegas #DS4743.

The Technical Drainage Study for Remington Commercial VIII was referenced for use to

determine the amount of runoff which impacts the subject site through the existing 6' x 3'

RCB at the western boundary of the subject site.  The 6'x3' RCB passes runoff flow

underneath the Durango Drive alignment, discharging just upstream of the subject site.  The

peak flow rates of 15 cfs/144 cfs in the 10- and 100-year, 6-hour storm events, respectively,

were referenced directly for use in the subject study.  It is noted that once the regional MPU

Specific data are referenced.
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facility is constructed in Farm Road as well as the upstream reach of the Centennial Channel

facility, which is planned for the US 95 alignment is constructed, peak flow rates to the

culvert in question are reduced, likely to around 84 cfs in the 100-year event.  Hence the

adoption of the 144 cfs in the 100-year storm event is the most conservative estimate of

flow impacting the subject site and is used for design.

5. Technical Drainage Study for Centennial Hills Transit Center and Park and Ride, by TCUPP

& Associates, April 2009 - City of Las Vegas #DS4356.

The Technical Drainage Study for Centennial Hills Transit Center and Park and Ride was

prepared for the site adjacent to, and directly south of the subject site, which is a public

project.  The public site includes the roadway right-of-way of Oso Blanca Road, extending

parking areas to the north of said road, adjacent to the subject site.  The study states that

there is a 30-inch storm drain pipe in Oso Blanca Road, which is approximately 100 feet

south of the subject site, but from which the site takes access from.  The 30-inch storm drain

is said to have a peak flow rate of 52 cfs in the 10-year storm.  In addition, the normal depth

flow calculations of 4 cfs (100-yr) in the north side (site side) of Oso Blanca Road was

referenced directly from the study, even though the site does not necessarily front on the

street.  The 10-year flow in the street is also taken to be negligible.   These data are

referenced directly from the Park and Ride study. 

Specific data are referenced.

6. Technical Drainage Study for Centennial Parkway Channel West, US95, 215 to Durango, by

CH2M, (Pre-final)February 2017.

The Technical Drainage Study for Centennial Parkway Channel West, was prepared for a

future regional MPU facility, which is located adjacent to the subject site, running from

northwest to southeast along the west side of the US 95 embankment.  The study is in

support of preliminary construction drawings, which show drainage improvements just

downstream of the subject site.  The improvements are collection systems for the proposed

MPU facility.

Specific data are referenced.

The channel drawings show connection of the storm drain facility in Oso Blanca Road along

the southern boundary of the subject site, to the proposed MPU facility.  The storm drain is

shown to have a 10-year peak flow rate of 52 cfs (the same as in the Park and Ride study). 

The drawings also show a berm and channel- type collection grading upstream of a 48-inch

diameter pipe, which will collect 84 cfs and connect it to the future MPU facility.  It is noted

that the peak flow rates specified in the study for the MPU facility are based on ultimate

conditions, which means that upstream facilities are already in place, such as the MPU

facility which is planned for the Farm Road alignment upstream of the subject site.  It is

understood that currently, there is 144 cfs discharged upstream of the subject site from the

6'x3' RCB upstream of the subject site, which is tributary to the proposed 48" pipe.  Since

implementation of facilities upstream will reduce the quantity of runoff to the existing 6'x3'

RCB (to about 84 cfs), the interim conditions data presents the worst case for the 100-year

peak flow rate estimate at the subject site.
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2. METHODOLOGY

2.1 Compliance

The methodologies utilized in the preparation of this study are in compliance with the Drainage

Manual (latest update).

2.2 Hydrologic Modeling

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

rates. The SCS Method utilizes precipitation, drainage area, curve number and lag time

parameters to determine peak flow rates. The SCS Method routine within the U.S. Army Corp of

Engineers HEC1 was utilized to model the drainage sub-basins analyzed by this study. 

Precipitation: The site is not located within the McCarran Rainfall Area, per Drainage Manual

Figure 513. The precipitation values utilized in the HEC-1 models, were referenced from

Technical Drainage Study for Remington Commercial VIII as 1.60" and 2.86" for the 10-year and

100-year storm events, respectively.  SDN 3 design storm from Table 503 in the Drainage

Manual has been used for the less than 1-mile square drainage area. Reference tables and

figures from the Drainage Manual are included in the Appendix.

Curve Number: The SCS curve number loss rate methodology was utilized to approximate

infiltration for the drainage sub-basins.   As discussed in section 1.5 above, although most

current soils data shows the area, having soils Map Unit 191, as HSG "A", the HSG "B" was

chosen for all the areas studied in the subject report.  This is a more conservative approach,

since it will likely result in higher runoff rates.  In addition, both referenced studies also used

HSG "B" in their analysis. 

Lag Time: The lag time is defined as the time measured from the center of mass of effective

rainfall to the time to peak of the outflow hydrograph. The lag time is related to the time of

concentration as 0.6 times the time of concentration. The time of concentration is defined as

the time required for runoff to flow from the hydraulically most distant point of a sub-basin to

the outlet point of the sub-basin.  Standard Form 4, as outlined in the Drainage Manual, was

utilized to determine the lag times for sub-basins modeled. A copy of lag time computations is

included in the appendix.

2.3 Hydraulic Modeling

Street Flow: Normal depth street flow for Oso Blanca Road was referenced from Technical

Drainage Study for Centennial Transit Center Park & Ride, where surface flow characteristics are

given, as well as storm drain flow along the subject site.  It is noted that the subject site does not

necessarily front on Oso Blanca Road, since public property extends north of the actual street at

the subject site.

Drop Inlet Sizing: Sizing for the grated drop inlet at the west end of the subject site was

calculated with Flowmaster by Bentley Systems Methods, assuming 50 % clogging of the grate.

Storm Drain Flow: A storm drain system is proposed with the subject site, which will connect at

the existing 6'x3' RCB, which currently lies under the embankment for Durango Drive, which
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borders on the western boundary of the subject site.  The Storm drain will convey the flow from

the existing RCB, underneath the subject site's improvements, to discharge back to the surface

at the downstream end of the site, where it flows historically.  The system includes a junction

(grated inlet at the top) with an existing small lateral which will pick up minor flows from the

west end of the site. 

The 100-year peak flow rate in the system is referenced directly from the Technical Drainage

Study for Remington Commercial VIII as 144 cfs.  It is noted that the 144 cfs peak flow rate is not

additive with the small hydrograph from the western end of the subject site (DN1).  Hence they

are not combined in the storm drain system. 

Storm drain flow is modeled using the WSPG computer program.  Calculations are included in

the appendix and summarized on the plan and profile sheets of the design drawings.

Hydraulic Sections: Onsite hydraulic sections are analyzed by calculating normal depth flow in

the 100-year storm event with Flowmaster by Bentley Systems Methods. 
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3. EXISTING CONDITIONS DRAINAGE

3.1 On-site Existing Conditions

Referring to Figure 3, Existing Conditions Drainage Map, the subject site is undeveloped and

covered with natural desert terrain, having typical scrub brush and creosote vegetation that is

native to southern Nevada.  The subject site is located within the road embankments of the

Durango/95 interchange.  The subject site drains to the southeast at a slope of approximately

3.5 %. 

There is an existing 6'x3' reinforced concrete box (RCB) which lies to the west of and upstream

of the subject site.  The culvert drains underneath the embankment for Durango Drive along the

western boundary of the subject site.  The RCB has a (referenced) peak flow rate of 144 cfs in

the 100-year storm event.  There is a secondary pipe near the culvert, which has inlets up above

it for street area nuisance flow.  Flow from the RCB and the other minor pipe discharge runoff

flow just west of the subject site, into runoff basin EX1.  Runoff flow from basin EX1, along with

the flow from the RCB and pipe combine with flow from basin PNR at point CP1.  At point CP1, it

is currently discharged along the US95 embankment to the southeast.  However, for clarity in

the subject study, the basin is shown to drain to the northeast, along a future berm, which will

be constructed with the MPU facility along the US95.  Flow from basin EXOFN will combine with

flow from point CP1 at point CP3.  Point CP3 is located at the future opening to the MPU system

which is planned along the US95 highway. 

To summarize, in existing conditions in this subject study, runoff flow from all basins studied is

combined at point CP3, where it will enter a future 48" pipe and flow into the MPU facility in the

future.

3.3 Offsite Existing Conditions

Again referring to Figure 3, Existing Conditions Drainage Basins, the subject site is not

necessarily bound by Oso Blanca Road on the south, since the public property extends northerly

beyond the actual street improvements.  There is an existing storm drain pipe in Oso Blanca

Road near the subject site.  The storm drain system is cited from the TDS for Centennial Hills

Transit Center Park and Ride to be a 10-year storm drain system, having a peak flow rate of 52

cfs.  This storm drain is a 30-inch diameter pipe, and is intended to drain into the MPU facility in

the future.  The same drainage study is referenced for surface street flows in Oso Blanca Road

near the subject site. 

The only other runoff flow from offsite are the two culverts which discharge runoff flow just

west of the property line of the subject site.  The main culvert is an existing 6'x3' RCB, which is

cited to have peak flow rates of 15 cfs and 144 cfs in the 10- and 100-year storm events

respectively.  This information is cited from the TDS for Remington Commercial VIII.
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4. DEVELOPED CONDITIONS DRAINAGE

4.1 Onsite Developed Conditions 

Since there are no changes to the impacts from offsite assuming developed conditions, there

was no need to analyze interim conditions.  The developed conditions analysis creates the most

conservative analysis for drainage design of the subject site.

Referring to Figure 4, Developed Conditions Drainage Map, the subject site becomes developed

with the micro hospital building and appurtenant improvements.  Runoff flow from the existing

6'x3' RCB is captured into the storm drain system by attachment of a new RCB just west of the

subject site.  Runoff from the existing smaller culvert, which drains nuisance flow from Durango

Drive is also attached to the storm drain system.  Runoff flow from area D1 is collected into the

storm drain system at the western boundary of the subject site in a grated inlet.  Runoff flow

from the storm drain system is discharged at the downstream end (east end) of the subject site,

where it combines with flow from the undeveloped offsite basin DOFN at point CP2.

Runoff flow from area PNR1 crosses the access road by a small bleeder-size pipe, where it flows

through basin PNR2 and combines with flow from basins D2 and D3 at point CP1.  At point CP1,

runoff flow would follow the future berm and collection area to the MPU facility and flow

northerly, combining with flow from point CP2 at point CP3.  At point CP3, runoff flow would

enter the future MPU system by way of an opening to a 48" storm drain pipe.

4.2 Offsite Developed Conditions

Again referring to Figure 4, Developed Conditions Drainage Map, the subject site is not

necessarily bound by Oso Blanca Road on the south, since the public property extends northerly

beyond the actual street improvements.  There is an existing storm drain pipe in Oso Blanca

Road near the subject site.  The storm drain system is cited from the TDS for Centennial Hills

Transit Center Park and Ride to be a 10-year storm drain system, having a peak flow rate of 52

cfs.  This storm drain is a 30-inch diameter pipe, and is intended to drain into the MPU facility in

the future.  The same drainage study is referenced for surface street flows in Oso Blanca Road

near the subject site. 

The only other runoff flow from offsite are the two culverts which discharge runoff flow just

west of the property line of the subject site.  The main culvert is an existing 6'x3' RCB, which is

cited to have peak flow rates of 15 cfs and 144 cfs in the 10- and 100-year storm events

respectively.  This information is cited from the TDS for Remington Commercial VIII.

4.3 Developed Conditions Normal Depth Street Flows

Normal depth flow calculations in the adjacent streets have been analyzed to demonstrate

conformance to the criteria set forth in the Drainage Manual. Developed conditions street flows

were referenced directly from the TDS for Remington Commercial VIII.  Street calculations are

summarized on Figure 4, Developed Conditions Drainage Map. 
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It is possible that the finished floor elevation of the proposed building may need an

administrative waiver of the street depth criterion since the building is not much higher in

elevation than Oso Blanca Road (and much lower than the NDOT improvements).

4.4 Developed Conditions Normal Depth Onsite Flows

Normal depth flow calculations in the onsite drainage pathways have been analyzed to

demonstrate conformance to the criteria set forth in the Drainage Manual. Calculations were

made at the worst-case position for onsite flows at flow Section A.  Future conditions onsite

normal depth calculations are summarized on Figure 4, Developed Conditions Drainage Map.

4.5 Lower Impact Development

Proposed grading design incorporates features intended to conform to section 1500 of the

Drainage Manual; most specifically the table at the top of page 1516 of the Drainage Manual. 

Impervious areas, pavement and roofs, drain through landscape areas / BMP swales prior to

discharge into the public right-of-way.  Onsite areas each drain to separate BMP landscape

swales before entering public right-of-way. 

4.6 Inlet Calculations

The grated inlet was sized using the Bentley FlowMaster, which is in concurrence with the

HEC22 method.  Calculations are included in the appendix and are all hydraulic calculations are

summarized on Figure 4, Developed Conditions Drainage Map. 



Technical Drainage Study for Caprock Hospital

Rietz Consulting  -  June 2017

 

12

5. CONCLUSIONS & RECOMMENDATIONS

This study and improvement drawings complies with the drainage laws and regulations set forth by the

City of Las Vegas and the Clark County Regional Flood Control District. 

Development of this site is not expected to have a negative drainage impact on any upstream or

downstream properties. 

The site is adequately protected from flood damage caused by a 100-year flood or less, as specified by

the CCRFCD Hydrologic Criteria and Drainage Design Manual.

This site is not within a Special Flood Hazard Zone as designated by FEMA.

The site discharges nuisance runoff flow into BMP drainage swales before discharging to public rights-of-

way.
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BCHU BELTWAY CHANNEL - HUALAPAI EKHU ELKHORN AND HUALAPAI RCHB RANCHO ROAD SYSTEM - BELTWAY

0000 E 12' X 5' RCAP 853 501 CBA3-C WEST3 0.84 1.11 0000 E 6' X 5' RCB Overflow Structure 48 638 CNW26-C WEST3 0.51 0.91 0034 E Conc Chnl 21'W 8'D 0:1 SS 1000 2631 CNW1C-W WEST3 4.68 1.19

0017 E 8' X 5' RCAP 1216 501 CBA3-C WEST3 0.84 1.33 0001 E 6' X 5' RCAP 72 638 CNW26-C WEST3 0.51 0.91 0053 E 2: 12' X 8' RCBC @ South Ramp Connector 85 2304 CDW1C1 WEST3 4.31 1.40

0040 E 66" RCP 60 222 DNW26-C WEST3 0.51 1.04 0003 E 6' X 4' RCAP 980 638 CNW26-C WEST3 0.51 3.61 0054 E Conc Chnl 21'W 8'D 0:1 SS 432 2304 CDW1C1 WEST3 4.31 1.51

0042 E 60" RCP 615 222 DNW26-C WEST3 0.51 1.42 0020 E 6' X 5' RCAP 150 638 CNW26-C WEST3 0.51 3.61 0062 E Transition Structure 130 2304 CDW1C1 WEST3 4.31 1.51

0054 E 54" RCP 770 222 DNW26-C WEST3 0.51 1.23 0023 E 8' X 5' RCAP 1200 638 CNW26-C WEST3 0.51 0.90 0065 E 24' X 7' RCB 480 2304 CDW1C1 WEST3 4.31 0.30

BRDB BRENT DRAINAGE SYSTEM GOEC GOWAN NORTH - EL CAPITAN BRANCH 0074 E 24' X 6' RCB 50 2226 CNWBC6-C WEST3 4.17 0.30

0000 E 36" RCP with 18" Orifice Plate 2170 37 BRDB WEST3 2.48 0.40 0176 P1 78" RCP 1320 363 CCPFR-C ALLGOW3 0.46 1.15 0075 E 20' X 6' RCBC @ Beltway 428 2226 CNWBC6-C WEST3 4.17 2.81

0031 E 45,080 cfs PMF Spillway 45080 CBRDB WEST3 2.48 GONO GOWAN NORTH SYSTEM 0083 P1 20' X 6' RCB 950 2226 CNWBC6-C WEST3 4.17 2.49

0032 E 450 ac-ft South Environmental Enhancement Area 1902 CBRDB WEST3 2.48 0511 P1 7' X 6' RCB 1320 546 CCPHW-C ALLGOW3 0.60 1.14 0101 P1 Conc Chnl 20'W 7'D 0:1 SS 980 2226 CNWBC6-C WEST3 4.17 2.38

0033 E Energy Dissipator 100 957 CNW113-C WEST3 1.58 LVMD LAS VEGAS WASH - MIDDLE 0120 E 20' X 6' RCBC @ Grand Montecito 120 2226 CNWBC6-C WEST3 4.17 1.00

0043 P1 8' X 6' RCB 2920 957 CNW113-C WEST3 1.58 2.10 2490 E 2: 13' X 7' RCB 2555 2278 CNW168-C CWEST3 4.69 0.40 0122 P1 Conc Chnl 16'-20'W 6'D 0:1 SS 350 2226 CNWBC6-C WEST3 4.17 1.84

0107 P1 8' X 6' RCB 2660 957 CNW113-C WEST3 1.58 2.40 2507 E 2: 13' X 9' RCB 2831 2278 CNW168-C CWEST3 4.69 0.36 0130 P1 Conc Chnl 16'W 6'D 0:1 SS 1012 2226 CNWBC6-C WEST3 4.17 2.67

0157 P1 12' X 6' RCB 1260 741 CNW96-C WEST3 0.95 0.25 2525 E 24' X 8' RCB 1140 1913 CNW159-C CWEST3 3.91 0.40 0149 P1 Conc Chnl 16'W 6'-7'D 0:1 SS 87 1888 CNWBC3 WEST3 3.75 2.27

CN95 CENTENNIAL PKWY CHANNEL WEST / U.S 95 BRANCH 2550 E 24' X 8' RCB 1445 1664 CD161-C CWEST3 3.41 0.40 0151 P1 Conc Chnl 16'W 7'D 0:1 SS 1255 1888 CNWBC3 WEST3 3.75 2.65

0000 P1 Conc Chnl 22'W 10'D 0:1 SS 2690 3340 CNWBB3-C WEST3 3.36 2.17 2574 E 24' X 8' RCB 1430 1664 CD161-C CWEST3 3.41 0.40 0171 E 16' X 6' RCBC @ El Capitan Way 234 1888 CNWBC3 WEST3 3.75 1.75

0068 P1 3: 8' X 7' RCB 3380 3216 CNW103-C WEST3 3.05 2.12 2599 E Conc Chnl 24'W 7'D 2:1 SS 1577 1585 CNW162-C CWEST3 3.08 0.50 0175 E Conc Chnl 14'W 7'D 0:1 SS 1220 1888 CNWBC3 WEST3 3.75 2.93

0102 P1 3: 8' X 6' RCB 1710 2888 2CNW89-C WEST3 2.66 2.09 2632 E 18' X 5' RCB 1580 968 CNW138-C WEST3 1.16 0.46 0198 E Conc Chnl 14'W 7'D 0:1 SS 225 1402 CNWBA6-C WEST3 3.61 2.93

0167 P1 2: 10' X 6' RCB 1580 2160 2CNW71-E WEST3 1.64 1.50 2661 E 18' X 5' RCB 2640 968 CNW138-C WEST3 1.16 0.46 0227 E 12' X 6' RCB 1885 1402 CNWBA6-C WEST3 3.61 1.02

0199 E 2: 10' X 6' RCB 320 1423 2CNW72-C WEST3 1.14 0.82 2711 E 10' X 5' RCB 1320 968 CNW138-C WEST3 1.16 1.54 0250 E 12' X 6' RCB 3200 1402 CNWBA6-C WEST3 3.61 1.00

0218 E 15' X 9' RCB 1127 1423 2CNW72-C WEST3 1.14 0.82 2737 E 10' X 5' RCB 1320 818 CNW139-C WEST3 0.93 2.22 0275 P1 7' X 6' RCB 2650 973 CNW66-C WEST3 1.75 3.30

0257 E Transition Structure 59 1423 2CNW72-C WEST3 1.14 0.77 2763 E 6' X 5' RCB 1320 818 CNW139-C WEST3 0.93 1.79 0295 P1 7' X 6' RCB 2875 973 CNW66-C WEST3 1.75 3.30

0259 E 15' X 9' RCB 290 653 CNW74-C WEST3 0.44 0.77 2789 E 6' X 5' RCB 1470 818 CNW139-C WEST3 0.93 2.17 TSDB TULE SPRINGS DRAINAGE SYSTEM

0313 E 10' X 6' RCB 2680 653 CNW74-C WEST3 0.44 2.50 MOHU MOCCASIN - HUALAPAI BRANCH 0000 E 2: 10' X 4' RCBC @ Echo Grande 100 26 TULEDB WEST3 1.35 1.04

0318 E Transition Structure 60 653 CNW74-C WEST3 0.44 1.50 0000 P0 14' X 8' RCB 1920 761 2CNW45-N LOWER3 2.10 0.50 0002 E 36" RCP with 22" Orifice Plate 320 26 TULEDB WEST3 1.35 0.33

0333 E 5' X 5' RCB 670 339 NW62-S WEST3 0.22 1.50 0036 P0 10' X 8' RCB 2590 368 CNW45-N LOWER3 1.15 0.50 0010 E 14,013 cfs PMF Spillway 14013 CTULEDB WEST3 1.35

CNGT CENTENNIAL PKWY CHANNEL WEST / GRAND TETON BRANCH 0085 P0 72" RCP 790 368 CNW45-N LOWER3 1.15 3.00 0011 E 117 ac-ft North Environmental Enhancement Area 804 CTULEDB WEST3 1.35

0000 E 10' X 5' RCB 2376 600 CNW71-E WEST3 0.47 2.58 0100 P0 Natural Wash 850 65 DMODB1 LOWER3 0.81 3.00 0012 E Energy Dissipator 260 376 CNW148-C WEST3 0.52

0043 P0 6' X 6' RCB 3980 600 CNW71-E WEST3 0.47 3.00 0116 P0 60" RCPC 12 65 DMODB1 LOWER3 0.81 3.00 0023 P1 84" RCP 1320 376 CNW148-C WEST3 0.52 0.80

0118 E 6' X 5' RCAP 5472 363 KYLEDET* KYLEDB 57.73 3.72 0118 P0 Natural Wash 3485 65 DMODB1 LOWER3 0.81 3.00 0059 P1 78" RCP 2640 376 CNW148-C WEST3 0.52 1.03

CNKC CENTENNIAL PKWY CHANNEL WEST / KYLE CANYON BRANCH MOIR MOCCASIN - IRON MOUNTAIN BRANCH

0000 E 12' X 4' RCB 377 999 CNW72-C WEST3 0.71 4.58 0000 P0 66" RCP 2770 446 2CNW33-C LOWER3 1.76 3.60

0007 E 10' X 5' RCB 874 999 CNW72-C WEST3 0.71 3.28 MOKC MOCCASIN AND KYLE CANYON

0024 E 8' X 5' RCB 1385 999 CNW72-C WEST3 0.71 2.40 0000 P1 11' X 8' RCB 5450 2662 CNW35-C LOWER3 2.69 3.40

0050 P0 84" RCP 2610 854 CNW72-C WEST3 0.71 3.60 MOSM MOCCASIN AND SHEEP MOUNTAIN PARKWAY

CNWE CENTENNIAL PKWY CHANNEL WEST 0000 P0 14' X 9' RCB 3370 3778 CNW64-C LOWER3 5.32 2.40

0150 E Conc Chnl 40'W 9.5'D 0:1 SS 2279 4233 CNW3B3-C WEST3 5.64 0.42 0064 P0 14' X 8' RCB 880 3505 CNW50-C LOWER3 4.99 3.00

0173 E 3: 18' X 8' RCBC @ Torrey Pines 200 4233 CNW3B3-C WEST3 5.64 0.42 0080 P0 14' X 8' RCB 710 3325 2CNW35-C LOWER3 4.80 3.00

0176 E Conc Chnl 40'W 9'D 0:1 SS 150 4233 CNW3B3-C WEST3 5.64 0.41 MSNV MOUNTAIN SPA/VISTA RANCH

0189 E Conc Chnl 36'W 10'D 0:1 SS 1200 4067 CNW2D4-C WEST3 5.15 0.42 0000 E 6: 12' X 5' RCBC @ Grand Teton 273 679 CNW163-C CWEST3 1.67 0.40

0200 E Conc Chnl 36'W 9'D 0:1 SS 2470 4067 CNW2D4-C WEST3 5.15 1.00 0005 E Grass Chnl 100'W 4.5'D 10:1 SS 6325 679 CNW163-C CWEST3 1.67 0.40

0226 E 2: 18' X 8.5' RCBC @ Rio Vista 100 4067 CNW2D4-C WEST3 5.15 0.51 0125 E Grass Chnl 100'W 4.5'D 10:1 SS 1300 116 CNW147E WEST3 1.54 0.40

0241 E Conc Chnl 36'W 9.5'D 0:1 SS 405 3951 CNW2D3-C WEST3 4.65 0.51 RACO RACEL STREET COLLECTOR

0251 E Conc Chnl 36'W 9'D 0:1 SS 575 3951 CNW2D3-C WEST3 4.65 0.51 0000 E 96" RCP Baffled Energy Dissipator 54 497 CNW111S WEST3 0.55 4.20

0271 E Conc Chnl 32'W 10'D 0:1 SS 229 3951 CNW2D3-C WEST3 4.65 0.51 0001 E 78" RCP 3245 497 CNW111S WEST3 0.55 2.46

0274 E 32' X 10' RCBC @ Tenaya 142 3951 CNW2D3-C WEST3 4.65 0.51 0064 E 78" RCP 2650 423 DNW111S WEST3 0.44 2.09

0277 E Conc Chnl 32'W 9'D 0:1 SS 579 3951 CNW2D3-C WEST3 4.65 0.64 RCBC RANCHO ROAD SYSTEM - BELTWAY CHANNEL

0287 E Conc Chnl 13'W 10'D 2:1 SS 605 3593 CNW2B2-C WEST3 3.84 1.19 0000 E 6' X 5' RCB 1062 222 FADB WEST3 1.60 1.04

0301 P2 Conc Chnl 32'W 10'D 0:1 SS 235 3593 CNW2B2-C WEST3 3.84 1.19 0002 E 54" RCP Outlet with 41" Orifice 503 222 FADB WEST3 1.60 2.38

0304 P2 32' X 10' RCB 3259 3593 CNW2B2-C WEST3 3.84 1.79 0003 E 2,341 cfs PMF Spillway 2341 FADBIN WEST3 1.60

0314 E 22' X 7' RCB 785 3593 CNW2B2-C WEST3 3.84 1.79 0004 E 76 ac-ft Fort Apache Detention Basin 1255 FADBIN WEST3 1.60

0325 P1 32' X 10' RCB 2200 3593 CNW2B2-C WEST3 3.84 1.75 0007 E Energy Dissipator 100 1255 FADBIN WEST3 1.60

EKBU ELKHORN SPRINGS AND BUFFALO 0009 E 12' X 6' RCBC @ Fort Apache Detention Basin 133 1255 FADBIN WEST3 1.60 1.79

0000 E 60" RCP 1046 375 NW134-C WEST3 0.46 1.00 0012 E Conc Chnl 12'W 6'-7'D 0:1 SS 1937 1255 FADBIN WEST3 1.60 3.15

EKDB ELKHORN SPRINGS DETENTION BASIN 0048 E 12' X 6' RCBC @ Grand Canyon 140 1040 CMNA1 WEST3 1.32 3.15

0000 E Grass Chnl 15'W 5.8'D 3.5:1 SS 2575 238 CNW150-C WEST3 1.41 0.39 0051 E Conc Chnl 12'W 6'-8'D 0:1 SS 2660 1040 CMNA1 WEST3 1.32 3.44

0025 E 4' X 3' RCB 160 120 ELKBASIN WEST3 0.84 0.50 0096 E 1: 10' X 6' and 1: 6' X 6' RCBC @ Hualapai Way 190 1040 CMNA1 WEST3 1.32 1.93

0026 E 48" RCP 1270 120 ELKBASIN WEST3 0.84 1.23 0100 E Conc Chnl 12'W 5.5'D 0:1 SS 2085 598 CDMNA1 WEST3 0.48 2.88

0049 E 60" RCP 1095 120 ELKBASIN WEST3 0.84 0.13 0140 E Conc Chnl 10'W 5'D 0:1 SS 2155 598 CDMNA1 WEST3 0.48 1.65

0070 E 48 ac-ft Elkhorn Springs Detention Basin 629 CNW133-C WEST3 0.84

* 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.

 ̂For parallel facilities, the existing facility flow equals its normal depth capacity, and the proposed parallel facility flow equals the remaining flow (i.e., HEC-1 Node flow = existing facility normal depth capacity + proposed parallel facility flow).

ZZZZ2013 LAS VEGAS VALLEY  Street Name Designator                AABB        Existing Facility……..…...…....…....E Construction Features 

ZZZZFLOOD CONTROL Parent Stream Name Proposed or Modified Facility…......P Bottom Width………… W Cast in Place Concrete Pipe…………………………………CIPCP Reinforced Concrete Arch Culvert…………………………………………… RCAC

ZZZZMASTER PLAN UPDATE Stream Name Contingency Level Corrugated Metal Arch Pipe Culvert……………………… CMAP Reinforced Concrete Box………………………………………………………RCB

 ID / River Mile   0000                       Category B……..………………P0 Depth……………………D Corrugated Metal Pipe Culvert………………………………CMPC Reinforced Concrete Box Culvert………………………………………………RCBC

ZZZZFACILITY INVENTORY Distance Above Confluence Master Plan…………………….P1 High Density Polyethylene……………………………………HDPE Reinforced Concrete Pipe………………………………………………………RCP

FIGURE  F - 13 with Parent Stream Preliminary Design…………….P2 Side Slope, H:V……… SS Helical Elliptical Reinforced Concrete Pipe…………………HERCP Reinforced Concrete Pipe Culvert…………………………………………… RCPC
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)

Area of Interest (AOI)

Soils

Soil Rating Polygons

A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Lines

A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Points

A

A/D

B

B/D

C

C/D

D

Not rated or not available

Water Features

Streams and Canals

Transportation

Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background

Aerial Photography

The soil surveys that comprise your AOI were mapped at

1:24,000.

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

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:

Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the

Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

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

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

County
Survey Area Data: Version 11, Sep 16, 2016

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

Date(s) aerial images were photographed: May 7, 2011—Feb

25, 2014

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

shifting of map unit boundaries may be evident.

Custom Soil Resource Report
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Table—Hydrologic Soil Group (CAPROCK HOSPITAL @ US95/

DURANGO)

Hydrologic Soil Group— Summary by Map Unit — Las Vegas Valley Area, Nevada, Part of Clark County (NV788)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

155 Cave gravelly fine sandy  

loam, 4 to 15 percent
slopes

D 371.9 5.3%

190  Dalian very gravelly fine  
sandy loam, 2 to 4

percent slopes

A 41.4  0.6%

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

A 3,717.6  53.0%

192 Dalian-McCullough

complex, 0 to 4
percent slopes

A  1,530.5  21.8%

236 Glencarb very fine sandy  
loam, saline

C 60.2 0.9%

237 Glencarb very fine sandy  
loam, hardpan
substratum

C 75.3 1.1%

305 Las Vegas-DeStazo  

complex, 0 to 2
percent slopes

D 452.7  6.5%

314 Weiser-Wechech
association

A  0.0 0.0%

400 Tencee very gravelly fine  

sandy loam, 2 to 8
percent slopes

D 510.1 7.3%

610 Pits, gravel 58.0 0.8%

630 Badland 193.7 2.8%

Totals for Area of Interest 7,011.4 100.0%

Rating Options—Hydrologic Soil Group (CAPROCK HOSPITAL @

US95/DURANGO)

Aggregation Method: Dominant Component

Component Percent Cutoff: None Specified

Tie-break Rule: Higher

Custom Soil Resource Report
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Project Description

Solve For Spread

Input Data

Discharge 3.00  ft³/s

Left Side Slope 0.10  ft/ft (H:V)

Right Side Slope 0.10  ft/ft (H:V)

Bottom Width 2.50  ft

Grate Width 2.50  ft

Grate Length 2.50  ft

Local Depression 0.25  in

Local Depression Width 2.50  ft

Grate Type P-50 mm (P-1-7/8")

Clogging 50.00  %

Results

Spread 2.55  ft

Depth 0.24 ft

Wetted Perimeter 2.98  ft

Top Width 2.55  ft

Open Grate Area 2.81 ft²

Active Grate Weir Length 7.50  ft

Worksheet for grate inlet

6/21/2017 2:02:49 PM 

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries  1)  [08.11.01.03]
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Project Description

Solve For Spread

Input Data

Discharge 3.00  ft³/s

Spread 2.55  ft

Left Side Slope 0.10  ft/ft (H:V)

Right Side Slope 0.10  ft/ft (H:V)

Bottom Width 2.50  ft

Grate Width 2.50  ft

Grate Length 2.50  ft

Local Depression 0.25  in

Local Depression Width 2.50  ft

Grate Type P-50 mm (P-1-7/8")

Clogging 50.00  %

Cross Section Image

Cross Section for grate inlet

6/21/2017 2:03:14 PM 
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01000  ft/ft

Discharge 3.00  ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+28.00 0.47

0+53.00 0.17

0+53.00 0.13

0+54.50 0.00

0+54.50 0.50

0+55.00 0.50

0+55.00 2.50

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+28.00, 0.47) (0+55.00, 2.50) 0.016

Options

Current Roughness Weighted
Method

Improved Lotter's Method

Open Channel Weighting Method Improved Lotter's Method

Closed Channel Weighting Method Horton's Method

Results

Normal Depth 0.33  ft

Elevation Range 0.00 to 2.50 ft

Flow Area 1.52 ft²

Wetted Perimeter 15.53  ft

Hydraulic Radius 0.10  ft

Top Width 15.15  ft

Worksheet for Sec A onsite gutter 100yr worst case

6/21/2017 2:07:53 PM 
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Results

Normal Depth 0.33  ft

Critical Depth 0.34 ft

Critical Slope 0.00820  ft/ft

Velocity 1.97  ft/s

Velocity Head 0.06  ft

Specific Energy 0.39  ft

Froude Number 1.10

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00  ft

Length 0.00  ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00  ft

Profile Description

Profile Headloss 0.00  ft

Downstream Velocity Infinity  ft/s

Upstream Velocity Infinity  ft/s

Normal Depth 0.33  ft

Critical Depth 0.34 ft

Channel Slope 0.01000  ft/ft

Critical Slope 0.00820  ft/ft

Worksheet for Sec A onsite gutter 100yr worst case

6/21/2017 2:07:53 PM 
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01000  ft/ft

Normal Depth 0.33  ft

Discharge 3.00  ft³/s

Cross Section Image

Cross Section for Sec A onsite gutter 100yr worst case
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