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Desert Pines Update April 2014 

  

April 15, 2014 
 
 
Mr. Albert Sung, P.E. 
Flood Control Project Engineer 
Department of Public Works 
City of Las Vegas 
333 N. Rancho Drive 
7th Floor 
Las Vegas, Nevada 89107 
 
Technical Drainage Study: Desert Pines Update  
  (aka Bonanza Springs DS 1757) 
 
Dear Mr. Sung: 
 
Submitted herewith for your review and approval is one (1) bond copy and one (1) 
electronic copy of the Technical Drainage Study Update for Bonanza Pines project.   

The update to the original drainage study, Bonanza Springs (DS1757) prepared by L. 
R. Nelson Consulting Engineers in 1996 and approved by the City of Las Vegas Flood 
Control Section, April 30, 1996.  The purpose of this update is to modify the onsite 
area, specifically removal of the existing half-court basketball area and replace it with 
7,500 square feet recreation area that included a single freestanding building and 
shaded ramada for the residents.  The reminder of the onsite and offsite area will 
remain unchanged for this Update. 

This document, together with the concepts and designs presented herein, as an 
instrument of service, is intended only for the specific purpose and client for which it 
was prepared.  Reuse of and improper reliance on this document without written 
authorization and adaptation by L.R. Nelson Consulting Engineers shall be without 
liability to L.R. Nelson Consulting Engineers. 

If you have any questions regarding this Study, please contact our office at (702) 798-
7978. 
 
Sincerely, 
 
 
 
Jon Hayslip, P.E., CFM 
Flood Control Manager 
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I. INTRODUCTION 
 
A. Study Overview and Purpose 
 
This study is intended to serve as the technical hydrology study for the proposed Update to the Bonanza 
Pines development.  The original site is approximately 12.8 (+/-) acres of apartment property and the 
proposed changes affect approximately 7,500 square feet.  The proposed changes consist of removal of 
the existing half-court basketball area and replace it with 3,200 (+/-) s.f. recreation building and 630 (+/-) 
s.f. free standing Ramada shade structure for the residents.   
 
The original drainage study was known as Bonanza Springs (DS1757) prepared by L. R. Nelson 
Consulting Engineers in 1996 and approved by the City of Las Vegas Flood Control Section, April 30, 
1996.   
 
This technical drainage study update is a stand-alone document that presents the findings of a hydrologic 
analysis of the site and contributing watershed area. Flow rates are computed for the 10- and 100-Year 
Design Storm to be used to in the design of flood protection facilities as recommended by current criteria 
and regulatory agency requirements. This study has been conducted in accordance with the criteria set 
forth by the Clark County Regional Flood Control District's (CCRFCD) Hydrologic Criteria and 
Drainage Design Manual (Reference #2). 
 
B. Location 
 
The project area is within the South Half of the Southwest Quarter (SW 1/4) of Section 30, Township 20 
South, Range 62 East, Mount Diablo Meridian, City of Las Vegas, Nevada as viewed from the Clark 
County Assessor’s Parcel Map.  The north boundary of the existing development is Harris Avenue, the 
existing Champion Center on the East boundary, Bonanza Road on the South and multi-family residential 
and commercial center on the West. The general Vicinity Map is shown on Figure 1 in Appendix A. 
 
The Assessor’s Parcel Number (APN) for the proposed apartment development is 140-30-401-002 is 
located on the Site Location Map shown on Figure 2 in Appendix A.  
 
C. Existing Site Description 
 
The existing 12.8 acre site is currently developed as a multi-family residential constructed based upon the 
design provided L. R. Nelson Consulting Engineers.  The development has been in existence since 
1996/1997 time frame.  Currently the area proposed for revision is the location of the tennis court and 
former play ground as shown in the following pictures.   
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Photo 1: Existing Onsite Condition (looking across former playground area) 
 

 
 

Photo 2: Existing Onsite Condition (looking across tennis court) 
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D. CCRFCD Master Plan Information 
 
As shown on the Figure 4 in Appendix A which references 2013 Las Vegas Valley Flood Control Master 
Plan Update (MPU) Figure F-27, the site is adjacent to a proposed MPU facility, Las Vegas Wash – 
Bonanza (LVBZ0114), 2: 12-ft by 6-ft reinforced box culvert (RCB).  Figure 4 in Appendix A shows the 
existing site location in reference to the identified regional flood control facility.  According to the Clark 
County Regional Flood Control District 10-Year Capital Improvement Program Fiscal Year 2014 
through Fiscal Year 2023, the proposed regional flood control facility is not identified for funding and 
construction within this time frame. 
 
The existing site boundary is delineated on Figure 4 and the location of the proposed building area 
improvements are highlighted inside developed area. 
 
E. FEMA Flood Plain Information 
 
According to the Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map (FIRM) 
Community-Panel Number 32003C 2186F and 32003C 2187F, revised to reflect Letter of Map Revision 
(LOMR) dated May 17, 2012 for the latter panel.  Based upon a review of this information, the site is 
located within a Zone ‘X’.  A Zone ‘X’ is described by FEMA as an area outside the 0.2% annual chance 
floodplain.  A map depicting the FEMA flood zones in the vicinity of the site is included in Appendix A 
of this study.  The site boundary has been provided on Figure 5 and 6, Flood Insurance Rate Map. 
 
F. City of Las Vegas Northwest Neighborhood Flood Control Master Plan 
 
The City Wide study was referenced for offsite drainage patterns and the 10- and 100- year street flows 
adjacent to the site based on the information provided by City of Las Vegas Flood Control documents.  
As shown on Figure 5A and 5B in Appendix A (referenced CLV Figure E-5 & E-11), the site is a part of 
basin BN10.  The existing and future conditions show a flow of 312 and 931 cfs for the 10- and 100-year 
storm events at the intersection of Pecos and Bonanza (Figure 5B). 
 
Under the future conditions as shown in Figure 6A and 6B (referenced CLV Figure F-5 & F-11), the 10- 
and 100-Year flow rates are 59 and 131 cfs located at the eastern watershed boundary (and property line 
shown on Figure 6B) adjacent to the site within the Bonanza Road.   
 
Figures 6A and 6B in Appendix A indicates there is no local storm drain adjacent to the existing site 
within Bonanza Road and Harris Avenue. 
 
G. Previous Drainage Studies 
 
The following technical drainage studies listed below were referenced in preparation for this study: 
 

• Technical Drainage Study for Bonanza Pines and addenda, by L. R. Nelson Consulting 
Engineers, Inc. February 1996, DS1757. 

• Technical Drainage Study for Bonanza Pines Update #1, by L. R. Nelson Consulting Engineers, 
Inc. March 1996, DS1757. 

 
Based upon a review of the above mention study by L.R. Nelson Consulting Engineers it appears these 
studies meet the minimum criteria and concur with the results.  The proposed recreation building and 
ramada improvements are located within basin FUT-2 as shown in Figure D-1 of the referenced study.  
This Study has provided the pertinent portions of these referenced drainage studies and are included in 
Appendix D.   
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II. METHODOLOGY 
 
A. Compliance with Regulations 

This Update to the 1996 Study utilized the originally approved flow rates as the hydrologic analysis was 
conducted in accordance with the Clark County standards and the criteria set forth by Clark County 
Regional Flood Control District (CCRFCD) Hydrologic Criteria and Drainage Design Manual 
(HC&DDM), prepared by WRC Engineering 1991.  The hydrologic methods used in the original Study 
remain the same as provided in the updated HC&DDM updated by Montgomery 1999.   The hydrologic 
parameters were updated to current HC&DDM. 
 
B. Hydrologic Analysis 
 
1. Rainfall Criteria 
 
Based upon the approved referenced drainage study, the site is located within the McCarran Airport 
Rainfall Area as indicated on Figure 513 of the HC&DDM.  The depth-duration-frequency values for the 
6-hour, 10- and 100-Year storm events were obtained from Table 505 and are summarized below in Table 
1, McCarran Airport Rainfall Values.  Since the site encompasses less than 8-square miles a Storm 
Distribution Number three (SDN #3) was used for the HEC-1 model.  No Depth-Area-Reduction factors 
were used since the onsite watershed area is approximately 0.02 square miles. 

 
Table 1: McCarran Airport Rainfall Values 

 
10-Year 
6-Hour 

(in) 

100-Year 
6-Hour 

(in) 
1.58 2.77 

 
2. Runoff Computations 
 
The Soil Conservation Service or SCS dimensionless unit hydrograph method provided within the HEC-1 
model was utilized to compute design storm hydrographs.  The U.S. Army Corps of Engineers HEC-1, 
Flood Hydrograph Package Computer Model, June 1998 Version 4.1 was utilized to model the surface 
runoff estimate of a given watershed to rainfall.  The HEC-1 program represents the watershed as an 
interconnected system of hydraulic components.  Each component represents an aspect of the rainfall 
runoff process within a portion of the watershed.  The smaller portion is referred to as a sub-basin.  The 
computed hydrographs from each sub-basin are then combined at appropriate locations to obtain the final 
discharge hydrograph.  The HEC-1 parameter calculations are located in Appendix B of this study. 
 
Lag Time TL is defined as the time measured from the centroid of effective rainfall to the peak of the 
outflow hydrograph.  It is a measure of the watershed’s response time and is a coherent property to basin 
length, slope, roughness characteristics and land use.  The lag-times for this study were estimated by 
calculating the drainage basins’ time of concentration, TC.  The time of concentration consists of two 
components; the initial overland flow time, ti, and the gutter or channel flow time, tt.  The equation for the 
time of concentration is TC = ti + tt. The equation for lag time is TL = 0.6TC.  Standard Form 4 from the 
CCRFCD HC&DDM was utilized to establish the TL for input into the HEC-1 models and is included in 
Appendix B for review. 
 
For the existing and developed onsite conditions, the SCS method described above was used for the 
hydrologic analysis within the HEC-1 computer software.   



Desert Pines Update  April 2014 

L.R. Nelson Consulting Engineers (702) 798-7978 5

3. Soils Classification 
 
The Hydrologic Soil Group (HSG) information provided in the referenced drainage study remains 
unchanged.  HSG ‘C’ was utilized for the Curve Number analysis.  In the original analysis, a CN value of 
90 was utilized for the multi-family development within the HEC-1 analysis.  With the update to the 1999 
HC&DDM, the CN value for the multi-family development is 91 for Apartments/Condos per Table 602A.  
 
C. Hydraulic Analysis 

 
Bentley Systems FlowMaster computer software was used to compute the normal depth and velocity for 
the onsite area for the computed 100-Year flow rate.  The software uses Manning’s Equation to determine 
the results used to calculate depth times velocity values required by the HC&DDM.   
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III. DRAINAGE DEVELOPMENT DESCRIPTIONS 
 
 A. Drainage Description 
 
The site is completely developed and flow patterns established remain unchanged.  The proposed onsite 
revisions occurred within basin FUT-2 of the originally approved drainage study.  Portions of the 
referenced drainage study are included in Appendix D showing the area proposed for revision.   
 
Onsite flow is routed to the drive aisle where it is conveyed by grade to Bonanza Road.  Drainage patterns 
for the proposed recreation building and ramada shade structure will route flow away from the buildings 
as shown on the including grading plan.  The drainage basin map is shown as Figure D-1 in Appendix  
 
B. Hydrologic Analysis Description 
 
The original hydrologic analysis was updated to incorporate the current methods of practice for the entire 
site and proposed revisions.  The original HEC-1 analysis results are shown in column 1 provided in the 
reference study.  The basin information from the original Standard Form 4 was updated to determine new 
TL for input into the HEC-1 and included in Appendix B from the referenced HEC-1 May 1991 version to 
the current June 1998 version and summarized below in column 2.  The final revision was to incorporate 
the updated CN values and TL to determine the estimated 10- and 100-Year flow rates for the site 
summarized in the following table. 
 

Table 2: Onsite Runoff Summary 
 

HEC-1 ID/ 
Basin Name 

10/100-YR 
Flow1 
(cfs) 

10/100-YR 
Flow2 
(cfs) 

10/100-YR 
Flow3 
(cfs) 

FUT-1 6/13 5/12 6/12 
FUT-2 6/13 6/13 6/14 
FUT-3 2/5 2/5 3/6 

COMBINED 14/31 13/30 14/31 
1 Original referenced HEC-1 computed flow rates HEC-1 May 1991 Version – See Appendix D 
2 Updated HEC-1 using original Standard Form 4 data implemented into current Standard Form 4 – See Appendix B 
3 Updated HEC-1 using current Standard Form 4 and updated CN values – See Appendix B 

 
Based upon the results of the HEC-1 analysis, the estimated computed 10- and 100-Year flow rate 
remains unchanged from the originally approved drainage study. 
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C. Drive Aisle Depth of Flow Calculations 
 
Onsite drive aisle calculations are provided for the 100-Year, 6-hour design storm summarized in the 
following table. The hydraulic calculations are included in Appendix C.    
 

Table 3: Onsite Drive Aisle Depth of Flow Calculations 
 

Street Slope 
(%) 

Q100 
(cfs) 

D100 
(ft) 

V100 
(ft/s) DV 

Section 1 0.37 12 0.42 1.95 0.8 
Section 2 0.50 14.7 0.46 2.37 1.1 

 
The 100-year flow rate in Section 1 assumed the flow rate from basin FUT-1, while Section 2 assumed 
FUT-1 and 1/3 of FUT-2 to compute the depth and velocity at the upstream side of the proposed 
recreation building. 
 
Based upon the above calculations, the follow table summarized the estimated freeboard on the high side 
of the building for the 100-Year flow within the drive aisle as shown on the enclosed drainage plan in 
Appendix A. 
 

Table 4: Freeboard Calculations 
 

Street D100 
(ft) 

2xD100 
(ft) WSE FF Fb 

(ft) 
Section 1 0.42 0.84 91.87 92.80 0.93 
Section 2 0.46 0.92 90.86 92.80 1.94 

 
Based upon the above FlowMaster calculations for the onsite conditions, the computed 100-Year design 
storm flow rates are contained within the drive aisle areas and the minimum finish floor criterion is met 
for the proposed recreation building addition.   
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IV. CONCLUSIONS 
 
Based upon a comparison of the original and updated hydrologic analysis, the overall site 10- and 100-
Year flow rates remain unchanged.  The proposed recreation building and ramada shade structure will not 
increase the runoff into Bonanza Road. 
 
The proposed recreation building finished floor elevation is elevated greater than twice the depth of flow 
within the adjacent drive aisles shown in Table 4 as required in § 304.4 (E)(1).  The project is not located 
within a Special Flood Hazard Area.  The Update to the originally approved drainage study meets the 
minimum criteria of the CCRFCD HC&DDM. 
 
 
V. RECOMMENDATIONS 
 
The following recommendations are provided to facilitate safety, both public and private, for the proposed 
recreation building and ramada shade structure. 
 
1. Construct of the recreation building and ramada shade structure at the proposed finished floor 

elevation as shown on the enclosed grading plan. 
 
2. Construction on the proposed swales and onsite 4” x 4” drains crossing sidewalk areas as shown 

on the enclosed grading plan. 
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