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REMARKS:

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

1. Provide a copy of the zoning/planning conditions associated with this site (SDR-44908) with the next
submittal to verify compliance with conditions. F/ood Controlwill not issue conditional approval of the
drainage study without the associated zoningiplanning conditions (issued by the City Council). Any
associated conditions of approval that revise the site drainage parameters will require that the
drainage study be revised and resubmitted.

2. Provide a copy of the Record of Survey for verification of the subject property being parceled out
from the City Parkway V lnc. ownership.

3. The subject development proposes to discharge onsite drainage into adjacent properties at two
locations: one at the northeast corner and the other at the southeast corner of the subject site. The
northeast corner discharge is not ideal for it will burden the adjacent property to have a drainage
easement in the middle of their land, ie, they cannot best utilize their land in the future. A more
beneficial point of discharge is to shift the proposed point to the first angle point to the south.

Obtain a minimum 10'-wide public drainage easement (privately maintained) from the adjacent
property owner prior to the final approval of the drainage study.

4. For the southeast discharge point, obtain a minimum 1O'-wide public drainage easement (privately
maintained) from the adjacent property owner prior to the final approval of the drainage study.

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

X must be resubmitted or supplemented including the following:
is conditionally approved subject to Clark County Regional Flood Control District
concurrence.
is conditionally approved subject to Clark County Public Works Department
concurrence.



5.

6.

7.

L

Section G/4 shows that drainage behind the retaining wall discharge into the adjacent property to
the east. Provide a swale to contain the drainage onsite. Show a flow line on the grading plan with
elevations at regular interval to verify the detail as such.

Section D/4 indicates that no flow is directed onto the adjacent property to the east. Provide a scarp
along the east boundary with flow line elevations at regular interval on the grading plan to show as
such.

Construction Note #19 (Construct Sidewalk Underdrain) cannot be located anywhere on the grading
plan. Please clarify in the next submittal.

Label an existing storm drain in Tenaya Waywith City of Las Vegas recorded drawing number.

In an effort to increase administrative efïiciency, the City of Las Vegas Public Works Department requires all soil reports, drainage studies
and traflic impact analysis submittals to be accompanied by an electronic copy of the submittal. Electronic documents must be submitted
with one original hard copy ofthe study. Electronic documents should be on a universal computer-readable digital ouþut replicating your
submittal to be used for archival or display purposes. This may be more than one file if necessary. An Indexed Portable Document Format
(PDF) or Print Ready CAD file formats with a minimum of 300dpi are the desired formats, but provided it is a high quality digitized
replication of the submittal, other formats may be acceptable. If figures are in color, they must be scanned in color and saved as a separate
flrle. The new submittal requirement is effective on July lr 20ll. If there are any questions regarding these new requirements, please contact
Albert Sung in the Flood Section at (702) 229-2001 or Rick Schroder in Traffic Engineering at (702) 229-6327 .

NOTE: Please be advised that all land surface area disturbances over 1 acre or any area adjacent to a
water way must submit to the Nevada Division of Environmental Protection a "Notice of lntent"
to discharge that certifies a stormwater pollution prevention plan has been developed and is
maintained on site; for inclusion in the Stormwater General Permit No. NVR100000. A phased
construction unit in a contiguous subdivision is considered under construction until all stripped
or disturbed surface areas have been covered by paving, building construction or planting. For
more information, including forms and applications see http://ndep.nv.qov/bwpc/stormO1.htm or
call (775) 687-9429.
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I. Project Information 

This report serves as a technical drainage study for Advanced Health Care of Las Vegas II, a 

proposed skilled nursing facility.  Enclosed are the findings of a detailed hydrology/hydraulic 

analysis of the site and tributary watershed.  The following is general information about the site: 

A. Project Location and Description 

The project site is bound by undeveloped land to the east, existing commercial developments 

to the south, Tenaya Way to the west and an existing hospital to the north.  The site is located 

in Section 15, Township 20 South, Range 60 East; and is presently legally defined by APN 

138-15-612-012 (see Figure 1, Vicinity Map, Figure 2, Assessor’s Parcel Map & Figure 3, 

Aerial Exhibit  in  Appendix A).   

The subject site is currently undeveloped desert.  The land generally slopes from west to east 

at approximately +1.68%.  Per Figure 4, Zoning Exhibit, in Appendix A, the current zoning 

for the subject parcel is C-PB (Planned Business Park).  The proposed development appears 

to satisfy the current zoning use.   

B.   FEMA Floodplain Information 

Figure 5 is a reproduction of the Federal Emergency Management Agency (FEMA) Flood 

Insurance Rate Map (FIRM) Community Panel Number 2155, revised to reflect LOMR 

effective November 16, 2011.  As shown, the proposed development is located in Zone X.  

Zone X is an area determined to be outside the 100-year flood zone. 

            C.  CCRFCD Facilities 

Figure 6 & 7, a reproduction of Figure F-25 of the Clark County Regional Flood Control 

District (CCRFCD) “Flood Control Master Plan Update for the Las Vegas Valley” 

(CCRFCD 2008 Update).  Figure 6 & 7 shows the site is not bordered or crossed by any 

existing or proposed CCRFCD facility.     
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D.  Soil Information 

The curve numbers for the hydraulic analysis were developed from Figure 8, a reproduction 

of Figure H-25 of the CCRFCD 2008 Update and Tables 602 of the Manual.  Figure 8 

indicates the on-site watersheds are assigned hydrological soil group B.  For existing 

condition, a curve number of 77 is used to represent undeveloped land.  For developed 

condition, a curve number of 92 is used to represent commercial and business development. 

II. Rainfall & Runoff Methodology 

A. Rainfall 

The project site is located within the McCarran Airport Rainfall Area.  The depth-duration-

frequency values for the 6-hour, 10-year and 100-year storm events were obtained from 

Figure 513 and Table 505.  The value for the10-year storm event is 1.58 and the value for the 

100-year storm event is 2.77.   

B. Storm Distribution 
 

Table 503 in the manual specifies that the 6-hour storm distribution, SDN 3 should be used 

for drainage area less than eight (8) square miles. 

C. Lag Time 

Standard Form 4 was completed to determine the time of concentration for each drainage 

basin.  For all drainage basins, which comprise less than 1 square mile, the time of 

concentration was calculated as follows: 

    Tc = Ti + Tt  
 
Where:  Tc = Time of Concentration 
  Ti = Initial, inlet or overland flow time 
  Tt = Travel time in the ditch, gutter, etc 
 
Initial flow time was calculated as follows: 
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  Ti = 1.8(1.1 – K)Lo

1/2/S1/3 
 
Where:  Ti = Initial overland flow time (minutes) 
 
  K = 0.0132 * CN – 0.39 
 
  CN = Curve Number 
 
  Lo = Length of overland flow (max. 500 feet) 
 
  S = average basin slope (percent) 
 
The lag time was calculated as follows: 
 
  Tlag = 0.6Tc (hours) 
 

III. Hydraulics and Hydrology 

A. Model Description 
 
One (1) reference study had been reviewed prior to the preparation of this study: the 

Technical Drainage Study for Holiday Inn at Cascade (CLV DS #4273).   This study was 

used to reference offsite flow impacting Tenaya Way.  

The materials within the reference study had been reviewed; the hydrologic assumptions and 

parameters appear to be acceptable to be use in this study.  The onsite watersheds within this 

study are modeled using the SCS Unit Hydrograph method within the Army Corps of 

Engineers HEC-1 Flood Hydrology Package.   

B. Hydrologic Analysis 
 

 - Existing Condition 

Under existing condition, one (1) onsite basin (ON1) is delineated to represent the subject 

development.  Flow generated from basin ON1 will discharge east following existing 

topography.  There are no offsite flows that will impact the subject site since Tenaya Way 

had already been fully improved with curb & gutter.     
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For existing condition drainage map, standard form 4 and HEC-1 output please refer to 

Appendix C of this study.  Table 1 below summarizes the basin area and flows. 

Table 1 
Existing Condition Hydrologic Analysis Result 
Basin Area (ac) Q10 (cfs) Q100 (cfs) 
ON1 2.69 1 3 

      
- Developed Condition 

Under developed condition, the offsite drainage remains the same as existing condition.  Two 

onsite basins (ON1 & ON2) are delineated to represent the subject development.  Both onsite 

basins will discharge east onto adjacent vacant parcel following historical drainage pattern. 

The HEC-1 analysis, drainage map and standard form 4 for existing condition are included in 

Appendix C.  Table 2 is a summary of the analysis result. 

Table 2 
                 Developed Conditions Hydrologic Analysis Result 

Basin Area (ac) Q10 (cfs) Q100 (cfs) 
ON1 1.37 2 4 
ON2 1.32 2 4 

  
     
C. Hydraulic Analysis 
 
Bentley FlowMaster Version 2008 was used to calculate depths of flow and velocities for 

Tenaya Way.  As shown by normal depth Section A, the 10-year dry lane criterion is not met 

for Tenaya Way.  However, Zone Engineering assumes no liability in this matter since the 

dry lane criterion under existing condition was already non-compliance to local agency 

standards.  Furthermore, the subject development does not increase storm flow within Tenaya 

Way.  The D*V criteria stated in the Manual <6 for 10-year storm and <8 for 100-year storm 

is met for Tenaya Way.  The normal depth calculations used in the hydraulic analysis are 
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included in Appendix D for review.   Summary of the normal depth calculations is included 

on the next page.   

The minimum finished floor elevation for the subject development is set based on twice the 

depth of flow above an onsite section rather than in the street since the subject development 

is lower than Tenaya Way.  However, flood protection for a 100 year storm event will be 

provided in accordance to the Manual by a combination of natural berms and “humped” 

driveways.  The top of berm elevations will be set at 18 inches above the 100 year water 

surface elevation in Tenaya Way.  The top of curb elevation for the “humped” driveway will 

be set at 6 inches above the 100 year water surface elevation in Tenaya Way.  Please refer to 

Table 3 for Finished Floor Summary and Table 4 for driveway summary.   

Table 3 
Finished Floor Summary 

Normal Depth 
Section 

Referenced 

Flowline 
(ft.) 

Depth of 100 
Yr. Flow (DF)

(ft.) 

Min. Finished 
Floor (FF) 
@ 2 x DF 

Proposed 
Finished 

Floor (FF) 

∆ FF & WSE
(ft.) 

B 31.18 0.33 31.84 33.45 +1.61 
    

Table 4 
Driveway Summary 

Driveway 
Location 

Normal Depth 
Section 

Referenced 

Flowline
(ft.) 

Depth of 100 
Yr. Flow (DF)

(ft.) 

Min. Driveway 
Highpoint 
(TC/HP) 

FL + DF + 0.5’ 
+ 0.5’ 

Proposed 
HP (PHP) 

∆ PHP & 
HP 
(ft.) 

Tenaya Way 
(high side) A 36.15 1.04 38.19 38.20 +0.01 

Tenaya 
 (low side) A 36.03 1.04 38.07 38.08 +0.01 
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Normal Depth Calculation Summary 
Section A – Tenaya Way  

 
10-year event 100-year event 

Flow Rate 69* cfs Flow Rate 121* cfs 
Depth of Flow 0.89 ft. Depth of Flow 1.04 ft. 

Velocity 2.87 fps Velocity 3.36 fps
V * D 2.55 < 6 √ ok  V * D 3.49 < 8 √ ok  

Dry Lane 

11’ < 38’  
[12’ drive lane + 
7’ ½ turn lane] 

*dry lane not met, 
see Section B for 

explanation. 

ft.  

*flow per reference study 
 

Section B – Onsite 
 

10-year event 100-year event 
Flow Rate 2 cfs Flow Rate 4 cfs 

Depth of Flow 0.27 ft. Depth of Flow 0.33 ft. 
Velocity 1.66 fps Velocity 1.96 fps

V * D 0.45 < 6 √ ok  V * D 0.65 < 8 √ ok  
Dry Lane N/A ft.  

 
III. Conclusion  

Based on the data and analysis presented in this study, we conclude that the proposed 

development should not have any adverse impact on surrounding properties.  The subject site 

is not developed next to any existing or proposed Clark County Regional Flood Control 

District Master Plan Facilities and does not fall within a FEMA defined Special Flood 

Hazard Area.  The existing street system and proposed on-site drainage facilities are capable 

of conveying the flow rates at depths and velocities that meet acceptable design standards.  

On-site curbs & gutters will allow nuisance flow to discharge into the existing drop inlet 

within the subject property.    
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The project as designed will effectively control storm water runoff for the 10-year and 100-

year floods as analyzed within this study.  Changes made invalidating plan assumptions or 

conclusions reached will require a subsequent analysis and agency review and processing. 

VI. Reference Studies 
Technical Drainage Study for Holiday Inn at Cascade by The LanDesign Consultant. (2008).  
CLV DS #4273. 
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APPENDIX A – MAPS & FIGURES 
 

• FIGURE 1- VICINITY MAP 
• FIGURE 2 - ASSESSOR’S PARCEL MAP 
• FIGURE 3 – AERIAL EXHIBIT 
• FIGURE 4 – ZONING EXHIBIT 
• FIGURE 5 – FEMA FIRM PANEL 2155 
• FIGURE 6 - FLOOD CONTROL MASTER PLAN UPDATE FACILITY 

INVENTORY – FIGURE F-25 
• FIGURE 7 - FLOOD CONTROL MASTER PLAN UPDATE MAP – FIGURE H-25 
• FIGURE 8 - FLOOD CONTROL MASTER PLAN UPDATE MAP – FIGURE F-25 
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APPENDIX B – HYDROLOGIC PARAMETERS 
 

• FIGURE 513 OF THE MANUAL – McCARRAN AIRPORT RAINFALL 
AREA 

• TABLE 505 OF THE MANUAL – DEPTH-DURATION-FREQUENCY 
VALUES FOR MCCARRAN AIRPORT RAINFALL AREA 

• TABLE 503 OF THE MANUAL – SIX-HOUR STORM DISTRIBUTIONS 
• TABLE 602 (4 of 4) OF THE MANUAL – RUNOFF CURVE NUMBERS 

(SEMIARID RANGELANDS) 
• TABLE 602 (1 of 4) OF THE MANUAL – RUNOFF CURVE NUMBERS 

(URBAN AREAS) 
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APPENDIX C – HYDROLOGIC ANALYSIS 
 

      EXISTING CONDITION 
• DRAINAGE MAP 
• STANDARD FORM 4 w/VELOCITY ESTIMATION 
• HEC-1 OUTPUT 
 

      DEVELOPED CONDITION 
• DRAINAGE MAP 
• STANDARD FORM 4  w/VELOCITY ESTIMATION 
• HEC-1 OUTPUT 
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                                                                                                                     EXISTING CONDITION 
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                                                                                         ___________DEVELOPED CONDITION 
 

 











Technical Drainage Study for 
Advanced Health Care of Las Vegas II  Project #12-1005 
    
 

Copyright © Zone Engineering                                               
All rights reserved.          

APPENDIX D –NORMAL DEPTH CALCULATIONS 
 

• SECTION A – TENAYA WAY - Q10 
• SECTION A – TENAYA WAY - Q100 
• SECTION B – ONSITE - Q10 
• SECTION B – ONSITE - Q100 

 



























Technical Drainage Study for 
Advanced Health Care of Las Vegas II  Project #12-1005 
    
 

Copyright © Zone Engineering                                               
All rights reserved.          

APPENDIX E – REFERENCE MATERIALS 
 
• TECHNICAL DRAINAGE STUDY and ADDENDA FOR HOLIDAY INN AT 

CASCADE BY THE LANDESIGN CONSULTANT (CLV DS #4273) 
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APPENDIX F – PROJECT GRADING PLANS 

 
 














