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1 INTRODUCTION 

1.1 Project Overview & Study Purpose 

 
The Brent Lane Drainage System and Trail project (BLP) is a proposed flood control 
conveyance facility and recreational trail located along Brent Lane between Durango Drive and 
the Floyd Lamb Detention Basin within the City of Las Vegas (CLV), Nevada. The proposed 
flood control facility is identified in the Clark County Regional Flood Control District (CCRFCD) 
Master Plan Update (MPU) as regional facilities BRDB 0043 and BRDB 0033. The MPU 
identifies facility BRDB 0043 as an 8’w by 6’h RCB and facility BRDB 0033 as an energy 
dissipater. 
 
The purpose of this Preliminary Drainage Report is to provide detailed and comprehensive 
hydrologic analyses contributing to the facility in order to establish design flows.  The 
hydrologic analyses assess both the existing and ultimate conditions and are inclusive of 
evaluation of existing relevant studies and comparison to reported flows by various sources. 
The purpose of this study also includes evaluation of alternative flood control facilities with 
regard to alignment, type and collection. This report provides a preliminary evaluation of facility 
sizing for each alternative in order to provide estimates of probable cost.     
 
The following items have been performed and included in this report: 
 

 Identified the relevant FEMA Special Flood Hazard Area (SFHA) mapping. 

 Identified the project in relation to CCRFCD regional drainage facilities. 

 Identified and reviewed previously approved drainage studies and improvement plans 
in the vicinity of the project.   

 Provided an inventory of existing drainage facilities impacting the BLP.  

 Conducted detailed and comprehensive existing and ultimate condition “regional” 
hydrologic analyses for the purpose of determining mainline flood control facility 100-
year storm event design flows. 

 Conducted a detailed and comprehensive ultimate condition “local” hydrologic analysis 
for the purpose of determining drop inlet and lateral storm drain flood control facility 
100-year storm event design flows. 

 Evaluated flood control facility alternatives. 

 Analyzed street flow, such that hydraulic characteristics within the street sections are in 
accordance with local storm water criteria. 

 Performed preliminary flood control facility sizing for each alternative 

 Performed estimates of probable cost for each flood control facility and trail alterative.  
 

As the prime engineering consultant for the design of the BLP project, Slater Hanifan Group 
(SHG) is responsible for project management, preparation of design reports, and preparation 
of construction documents.  Assisting SHG are sub-consultants in the fields of geotechnical 
engineering, surveying, subsurface utility engineering, and environmental assessment.  GES is 
conducting the geotechnical field exploration and interpretive report.  Stanley Consultants is 
conducting the survey mapping, control, and right-of-way mapping. Horrocks is conducting the 
subsurface utility designation and potholing. Newfields is conducting the Environmental 
Screening Analysis. 
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1.2 Site Description 

 
The BLP extends approximately 2,850 LF along the Brent Lane alignment, from Durango Drive 
to the Floyd Lamb Detention Basin.  The improvements are located within Section 9, Township 
19 South, Range 60 East within the City of Las Vegas, Nevada. Note that the northwest 
quadrant of the Brent Lane/Durango Drive intersection is the boundary limit of City of Las 
Vegas and unincorporated Clark County jurisdiction. It is noted that Clark County concurrence 
will be required for this project. Public right-of-way exists in the northwest, southwest, and 
southeast quadrants of the Brent Lane/Durango Drive intersection.  The remaining portions of 
the project are located within City of Las Vegas property. 
 
Currently, the southeast and southwest quadrants of the Brent Lane/Durango Drive 
intersection consist of fully improved roadway with curb and gutter. The northwest and 
northeast quadrants of the intersection do not have curb and gutter.  Brent Lane extends to the 
east generally as a 40-foot pavement section with residential homes fronting along the south 
and no improvements along the north.  Brent Lane extends to the west generally as a 40-foot 
pavement section with an equestrian trail adjacent to residential homes along the south and no 
improvements along the north. As Brent Lane enters the Floyd Lamb Recreation Area Brent 
Lane changes to Tule Springs Road and bends to the north.  The BLP follows the Tule Springs 
Road alignment and generally terminates by crossing Tule Springs Road and discharging into 
the Floyd Lamb Detention Basin. Existing improvements and topography shows that Brent 
Lane drains from west to east towards Floyd Lamb Detention Basin. 
 
A location map, identified as Exhibit A, has been included in Appendix A for reference.   

1.3 FEMA Flood Zone Designation 

 
The limits of the BLP are located on FEMA Flood Insurance Rate Map (FIRM) Panel 
32003C1734F dated November 16, 2011.  The project is located within an un-shaded Zone ‘X’.  
An un-shaded Zone ‘X’ is defined as an area determined to be outside the 0.2% annual chance 
flood. 
 
Exhibit B, identifying the project site on the FIRM Panel identified above, has been included in 
Appendix A for reference.   

1.4 CCRFCD MPU & CLV Neighborhood Study Information 

 
Figure F-13, from the 2013 CCRFCD Las Vegas Valley Flood Control Master Plan Update 
(CCRFCD 2013 MPU, Reference 1), identifies the project as regional facilities BRDB 0043 and 
BRDB 0033. Facility BRDB 0043 is identified as an 8’w by 6’h RCB for conveyance of 957 cfs 
and facility BRDB 0033 is identified as an energy dissipater. Exhibit C identifying the project on 
Figure F-13 of the CCRFCD 2013 MPU and Exhibit D identifying the project on Figure H-13 of 
the 2008 CCRFCD MPU has been included in Appendix A for reference. Note that the 
CCRFCD 2013 MPU did not update H Maps. 
 
It is noted that an amendment to the 2008 CCRFCD MPU was processed as part of the 
upstream Kyle Canyon project in 2013 which impacted the Brent Lane facilities. The 
amendment was incorporated into the 2013 MPU; however changes to the facility size and 
design flows per the amendment were inadvertently not revised in the 2013 MPU. The 
amendment identifies facility BRDB as an 8’w by 7’h RCB for conveyance of 1,078 cfs. The 
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amendment was approved through CCRFCD Boards, but never received CLV City Council 
approval due to known changes to the Kyle Canyon project.  It is noted that anticipated 
changes to the Kyle Canyon project (now known as Skye Canyon) will maintain drainage 
patterns and discharges to the Brent Lane facility as established by the amendment. CCRFCD 
approval will be required for this project. Relevant reference material from the Kyle Canyon 
MPU Amendment is included in Appendix E. 
 
The BLP is included in the CLV Northwest Neighborhood Study-Phase 2 (Reference 2) 
document.  The study does not identify the BLP as a regional facility. Exhibits E and F 
identifying the project on the CLV Northwest Neighborhood Study-Phase 2 existing and future 
condition exhibits have been included in Appendix A for reference.   

1.5 Reference Studies 

 
Various approved drainage studies and improvement plans for projects in the vicinity of the 
BLP have been reviewed in preparation of this study.  The following documents have been 
identified as relevant and are considered acceptable for reference. Relevant reference material 
utilized in preparation of this report has been excerpted and included in Appendix E.  

          

 Kyle Canyon Master Drainage Study, G.C. Wallace (Reference 3): This study was utilized 
to reference portions of the existing condition hydrologic analysis west of the Fort Apache 
Drive match line. 

 

 Kyle Canyon Master Drainage Study, Addendum #1, SHG (Reference 4): This study was 
utilized to reference flow splits at two culverts below U.S. 95 impacting the BLP for the 
existing condition hydrologic analysis. 

 

 Kyle Canyon Amendment to the 2008 Las Vegas Valley Master Plan Update, SHG 
(Reference 5): This study was utilized to reference drainage patterns and flow splits along 
Fort Apache Drive for the ultimate condition hydrologic analysis. 

 

 Floyd Lamb Park North and South Environmental Enhancement Areas, Final Design 
Report, LBG (Reference 6): This study was utilized to reference existing and ultimate 
condition flows along the project alignment for comparison to existing and ultimate 
condition flows determined by this study.  

 

 San Marino Estates III, GCW (Reference 7): Drainage study exhibits and improvement 
plans were referenced from this project to verify drainage patterns and adjust drainage 
basins accordingly. 

 

 Mystic Valley PH1, CVL Consultants (Reference 8): Drainage study exhibits and 
improvement plans were referenced from this project to verify drainage patterns and adjust 
drainage basins accordingly.  

 

 Spring Mountain Ranch, VTN (Reference 9): Drainage study exhibits and improvement 
plans were referenced from this project to verify drainage patterns and adjust drainage 
basins accordingly. 

 

 Iron Mountain Estates by VTN (Reference 10): Drainage study exhibits and improvement 
plans were referenced from this project to verify drainage patterns and adjust drainage 
basins accordingly. 
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 Iron Mountain Estates West, VTN (Reference 11): Drainage study exhibits and 
improvement plans were referenced from this project to verify drainage patterns and adjust 
drainage basins accordingly. 

 

 El Capitan/O’Hare, VTN (Reference 12): Drainage study exhibits and improvement plans 
were referenced from this project to verify drainage patterns and adjust drainage basins 
accordingly. 

 

 Spring Mountain Ranch Unit 60, VTN (Reference 13): Drainage study exhibits and 
improvement plans were referenced from this project to verify drainage patterns and adjust 
drainage basins accordingly. 

1.6 Project Coordination 

 
The following coordination has taken place in preparation of this report. The coordination 
documents are included in Appendix F for reference. 
 

 CLV/CCRFCD Kickoff Meeting Minutes – March 6. 

 CLV Email Correspondence (Trail) – March 11, 2014. 

 CLV/CCRFCD Progress Meeting #1 Minutes – April 8, 2014 

 CLV/CCRFCD Email Correspondence (Hydrology) – April 16, 2014 

2 METHODOLOGY 

2.1 Compliance 

 
The methodologies utilized in the preparation of this study are in compliance with the Clark 
County Regional Flood Control District’s Hydrologic and Drainage Design Manual (CCRFCD 
Manual, Reference 14). 

2.2 Hydrologic Modeling 

 
Modeling: Hydrologic modeling was performed based on a “regional” analysis and a “local” 
analysis.  The regional analysis was performed for the existing and ultimate conditions for the 
purpose of determining design flows for the mainline conveyance facility. The local analysis 
was performed for the ultimate condition for the purpose of determining design flows for drop 
inlet and lateral storm drain facilities. 
 
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 HEC-1 Flood Hydrograph Package program was utilized to model the drainage 
basins analyzed by this study. 
 
Precipitation:  Figure 513 of the CCRFCD manual was utilized to determine precipitation 
values for the BLP site and for the contributing watershed to the project site.  While the BLP 
and most of the contributing watershed analyzed in this report are within the McCarran Rainfall 
Area, nearly all the watershed that was referenced from the Kyle Canyon Master Drainage 
Study (MDS) in the existing condition analysis is located outside the McCarran Rainfall Area.  
The precipitation values utilized in the HEC-1 models for areas within the McCarran Rainfall 
Area, referenced from Table 505 of the CCRFCD Manual, are 1.58 and 2.77-inches for the 10-
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year and 100-year storm events, respectively.  The precipitation value utilized in the HEC-1 
models for areas outside the McCarran Rainfall Area, referenced from Figure 506 and Tables 
501 and 502 of the CCRFCD Manual, is 2.86-inches for the 100-year storm event.  Due to the 
size of the referenced Kyle Canyon MDS contributing watershed, precipitation values utilized in 
the HEC-1 models range from 2.77-inches to 3.39-inches for 100-year storm event.  
Additionally, since the drainage area is less than 8 square miles, the SDN 3 design storm 
distribution referenced from Table 503 of the CCRFCD Manual was used.  Relevant tables and 
figures from the CCRFCD Manual have been included in Appendix B.  

 
Curve Number:  The SCS curve number loss rate methodology was utilized to approximate 
infiltration for the drainage subbasins.  The soils information within the watershed was obtained 
from the SCS Soil Survey of the Las Vegas Valley Area.  Exhibits G1, G2 and G3 depict the 
existing condition regional analysis, ultimate condition regional analysis and ultimate condition 
local analysis watershed on the soil map and have been included in Appendix A. Per 
coordination with CLV and CCRFCD (Progress Meeting #1 Minutes), curve numbers were 
determined based on Table 602 as included in the CCRFCD Manual as opposed to curve 
numbers established utilizing the MPU curve number matrix. The curve number computations 
are included in Appendix B.   
 
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 subbasin to the 
outlet point of the subbasin.  Standard Form 4, as outlined in the CCRFCD Manual, was 
utilized to determine the lag times for drainage basins modeled.  The lag time computations 
are included in Appendix B. 

2.3 Hydraulic Modeling 

 
Street Flow:  Street flow was analyzed utilizing the FlowMaster Version 7.0 software by 
Haestad Methods.  In accordance with the CCRFCD Manual, the depth times velocity factor 
(DxV) for street flow for the 10-year storm event must be less than or equal to 6 with a 
maximum depth of 1 foot.  The depth times velocity factor (DxV) for street flow for the 100-year 
storm event must be less than or equal to 8 with a maximum depth of 2 feet.  Additionally, 
transverse street flow on through traffic streets shall be at a depth less than or equal to 1-ft for 
the 100-year storm event. Since some of the BLP improvements along Durango Drive are 
within a right-of-way greater than 80-ft in width, the following must also be satisfied: 
 

 During the 10-year storm event, a 12-ft wide dry lane shall be maintained in each 
direction (without the use of a center turning lane), 

 During the 10-year storm event, the flow depth at intersections with other streets of 80-
ft or greater right-of-way width shall be at curb height or less. 

 
Drop Inlets: Continuous grade drop inlets were designed using a spreadsheet which utilizes 
equations taken from Section 805 of the CCRFCD Manual. Sump drop inlets were designed 
using a spreadsheet incorporating orifice and weir equations. 
 
Storm Drain & Open Channel Conveyance:  Preliminary normal depth and full flow capacity 
hydraulic analyses were performed for mainline and lateral conveyance facilities, respectively, 
utilizing the FlowMaster Version 7.0 software by Haestad Methods. Conveyance facilities were 
assessed to convey the 100-year storm event flows. 
 
Culverts: Culvert facility analysis was performed utilizing FHWA inlet control nomographs.   
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3 HYDROLOGY 

3.1 Discussion 

 
Three separate hydrologic analyses were performed to determine storm flows impacting the 
BLP: an Existing Condition Regional Analysis, an Ultimate Condition Regional Analysis, and an 
Ultimate Condition Local Analysis. The regional analysis was performed for determining design 
flows for the mainline regional conveyance facility and the local analysis was performed for 
determining design flows for the drop inlet and storm drain lateral facilities. 
 
Various studies and improvement plans were acquired and reviewed in preparation of this 
study. Section 1.5 provides a summary of documents deemed relevant and utilized as 
reference for various uses including verification of drainage patterns, coordination of drainage 
basin and associated technical data, established flow splits, comparison of previously 
determined flows, etc. It is noted that the upstream Kyle Canyon project is the most recent 
study that analyzed a large portion of the contributing watershed to the BLP.  Hydrologic 
analyses from the Kyle Canyon project were utilized as the base hydrologic models prepared 
for this study. 

3.2 Summary of Various Source Reported Flows 

 
Various planning documents have reported design flow for the BLP. The following table 
summarizes the reported flows from the various documents. 

 

Table 1: Summary of Various Source Reported Flows (100-Year Storm Event) 

Location 
CCRFCD 

MPU1   
(cfs) 

CCRFCD 
MPU2 
(cfs) 

CLV     
NWNS 
PH23    
(cfs) 

LBG FLP 
EEA4        
(cfs) 

SHG     
Brent 

Lane5 (cfs) 

Existing Condition 

Brent Lane at Durango Drive N/A N/A 1538 1328 1287 

Brent Lane at Tule Springs Road N/A N/A 29746 1945 2102 

Ultimate Condition 

Brent Lane at Durango Drive 1078 957 34 1135 1183 

Brent Lane at Tule Springs Road 1266 1151 34 1237 1354 

1: 2013 CCRFCD Kyle Canyon MPA by SHG 

     2: 2013 CCRFCD MPU 

     3: CLV Northwest Neighborhood Study 

     4: Floyd Lamb Park N/S Environmental Enhancement Areas by Louis Berger Group 

  5: Brent Lane Drainage System & Trail by 
SHG 

     6: Flow value obtained by summing values on summary exhibit without considering DARF 
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3.3 Regional Analysis 

 
Two regional hydrologic analyses were performed to determine storm flows impacting the BLP, 
an Existing Condition Regional Analysis and an Ultimate Condition Regional Analysis.  
 
Existing Conditions: The existing condition regional analysis was performed to determine 
storm flow rates currently impacting the project area. The existing condition hydrologic model 
referenced from the Kyle Canyon Master Drainage Study by G.C. Wallace (Reference 3) was 
utilized as the base model for the analysis. The model was also prepared in coordination with 
the Floyd Lamb Park North and South Environmental Enhancement Areas, Final Design 
Report, LBG (Reference 6). The base model was supplemented downstream of the Kyle 
Canyon analysis specific to the BLP project. A match line was established between the Kyle 
Canyon analysis and the supplemental downstream analysis. Subbasins and drainage patterns 
were determined based on topographic mapping, aerial photography and relevant approved 
drainage studies and design plans. An all-inclusive HEC-1 model was prepared incorporating 
the upstream referenced model and the downstream supplemental analysis. Exhibit H included 
in Appendix A provides a depiction of the existing condition regional analysis. The HEC-1 
hydrologic analysis is included in Appendix B. 
 
It is noted that the existing condition analysis was utilized to understand if existing condition 
flows are higher than ultimate condition flows along any portion of the project. The evaluation 
identified that existing condition flows are higher than ultimate condition flows at the Tule 
Springs Road Crossing of the facility and at the Brent Lane/Durango Drive intersection. 
 
Table 2 and Table 3 provide a summary of existing condition regional analysis 100-year storm 
event flows determined for subbasins and concentration points respectively. 
 
 

Table 2: Flow Rate Summary (Existing Conditions) 

Basin ID 
Area  
(ac) 

Q100  
(cfs) 

BAS1E 101.81 114 

BAS2E 32.34 80 

BAS3E 80.14 124 

BAS4E 87.25 151 

BAS5E 56.53 133 

BAS6E 104.25 126 

BAS7E 124.01 191 

BAS8E 70.00 92 
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Table 3: Concentration Points Summary 
(Existing Conditions) 

Concentration Point 
Area  

(sq-mi) 
Q100  
(cfs) 

*CP18 3.55 305 

CP-A 
(*RDCHD02C + BAS1E) 

2.46 173 

CP-B 
(CP-A + BAS3E) 

2.58 270 

CP-C 
(*CP18 + BAS4E) 

3.68 422 

CP-D 
(CP-B + CP-C + BAS6E) 

4.31 763 

CP-E 
(CP-D + BAS8E) 

4.24 816 

CP-F 
(*CP21 + *ES2 + *95-9B + BAS2E)  

4.69 1181 

CP-G 
(CP-F + BAS5E) 

4.78 1205 

CP-H 
(CP-G + BAS7E) 

4.98 1287 

CP-I 
(CP-E + CP-H) 

5.79 2102 

*  Referenced from GC Wallace Master Drainage Study 

 
Ultimate Conditions: The ultimate condition regional analysis was performed to determine 
design storm flow rates for the mainline BLP conveyance facilities. The ultimate condition 
hydrologic model was prepared in coordination with the ultimate condition hydrologic model 
referenced from the Kyle Canyon Amendment to the 2008 Las Vegas Valley Master Plan 
Update, SHG (Reference 5) and the Floyd Lamb Park North and South Environmental 
Enhancement Areas, Final Design Report, LBG (Reference 6). Subbasins and drainage 
patterns were determined based on topographic mapping, aerial photography and relevant 
approved drainage studies and design plans. Modifications to established regional subbasins 
were made accordingly. Flow splits and discharges along Fort Apache Drive are in 
coordination with the Kyle Canyon MPU Amendment. An all-inclusive HEC-1 model was 
prepared. Exhibit I included in Appendix A provides a depiction of the ultimate condition 
regional analysis. The HEC-1 hydrologic analysis is included in Appendix B. 
 
In preparation of the ultimate condition analysis and review of the 2013 CCRFCD MPU 
established regional subbasins, it was noted that due to constructed physical features, MPU 
Basin NW115C partially drains away from the Brent Lane System and the South 
Environmental Enhancement Area (there is a constructed high point in El Capitan, as well as a 
local storm drain system in Log Cabin Way and topo runs from west to east). However the 
MPU has the entire NW115-C basin contributing to the Brent Lane Storm Drain facility. 
Additionally, review of the LBG Study subdivides MPU Basin NW115-C into three basins 
identified as NW100N, MW100S, and NW99.  Under interim conditions the LBG study has all 
three basins/NW115C draining to the north enhancement area and away from the Brent Lane 
System and south enhancement area. Under ultimate conditions the LBG study has all three 
basins/NW115C draining to the Brent Lane System and south enhancement area per the 
MPU. Per our April 16, 2013 email coordination with CLV, it was decided to assume that the 
entire regional subbasin NW115-C will contribute to the BLP despite the potential that the 
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northern portion of the basin may be difficult to drain that direction due to the existing physical 
features.   
 
Table 4 and Table 5 provide a summary of ultimate condition regional analysis 100-year storm 
event flows determined for subbasins and concentration points respectively. 
 

Table 4: Flow Rate Summary (Ultimate Condition) 

Basin ID 
Area  
(ac) 

Q100  
(cfs) 

BAS1U 225.54 489 

BAS2U 93.83 263 

BAS3U 80.14 126 

BAS4U 87.25 156 

BAS5U 56.53 133 

BAS6U 108.25 126 

BAS7U 124.01 190 

BAS8U 71.01 104 

BAS9U 61.97 136 

BAS10U 82.84 178 

 

 

Table 5: Concentration Points Summary 
(Ultimate Conditions) 

Concentration Point 
Area  

(sq-mi) 
Q100  
(cfs) 

CP-A1 
(DLOGC + BAS10U) 

0.58 360 

CP-A2 
(DCBAS1D + BAS3U + CP-A1) 

0.70 517 

CP-B 
(DBAS4U + BAS4U + CP-A2) 

0.84 769 

CP-C 
(DBAS2U + BAS5U + CPB) 

1.07 1023 

CP-D 
NOT USED 

N/A N/A 

CP-E 
(BAS7U + CP-C) 

1.27 1183 

CP-F 
(BAS6U + BAS8U)  

0.28 223 

CP-G 
(CP-E + CP-F) 

1.55 1354 
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3.4 Local Analysis 

 
An ultimate condition local analysis was performed in order to determine design flows for drop 
inlet and lateral storm drain facilities. Since the mainline facility will be extended to the west as 
a continuation of the regional facility as part of a future project, it was assumed that 100-year 
flows are cut off at major street intersections with Brent Lane (El Capitan Way and Homestead 
Road). The following table provides a summary of the local hydrologic analysis. Exhibit J 
included in Appendix A provides a watershed map for the local analysis. The HEC-1 hydrologic 
analysis is included in Appendix B. 
 

Table 6: Ultimate Condition Flow Rate Summary 
Local Analysis 

Basin/Concentration Point ID 
Area  
(ac) 

Q100  
(cfs) 

Q10  
(cfs) 

LOC1 36.49 58 20 

LOC2 10.21 21 7 

LOC3 6.31 12 4 

LOC4 13.42 23 8 

LOC5 34.41 53 19 

LOC6 1.84 5 3 

LOC7 1.87 6 4 

LOC8 15.94 27 9 

LOC9 18.21 36 14 

LOC10 15.64 34 14 

CP1 
(LOC4 + LOC5) 

N/A 77 25 

 

4 ALTERNATIVE ASSESSMENT – MAINLINE FACILITY 

4.1 Discussion 

 
Various alternatives were considered for the mainline storm drain conveyance facility. The 
alternatives assessed by this report are identified as Alternative A, Alternative B and 
Alternative C. The alternatives vary by facility type (i.e.: closed conduit, open channel, 
combined closed conduit/open channel). Only a single alignment was considered for all 
alternatives as the location for the upstream end of the facility and the location for the 
downstream end of the facility are well defined. It is noted that the alignment at the beginning 
of the facility has a slight shift through the intersection of Brent Lane/Durango Drive in order to 
avoid being below existing dry utilities at the termination of this project and for the future 
extension of the facility to the west.  The selected alignment is located between the dry utilities 
to the north and a waterline to the south.  Minimum separation issues in relation to the 
waterline will likely exist; however it is anticipated that the separation obtained will be 
acceptable to approving agencies in lieu of the alternative below the dry utilities. 
 
Exhibit K included in Appendix A provides a depiction of the mainline alignment and summary 
of the varying segments of each alternative along the alignment.  The mainline alignment was 
divided into six facility segments (Facility 1, Facility 2, Facility 3A, Facility 3B, Facility 4A and 
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Facility4B) in order to address the change in facility type along the alignment for each 
alternative. The following provides a general description of the three alternatives considered. 
Preliminary facility sizes related to each alternative are presented on Exhibit K and in Sections 
4.3 to 4.6. 
 

 Alternative A: Alternative A generally consists of a closed conduit facility extending 
from just west of the Brent Lane/Durango Drive intersection along the Brent Lane 
alignment to the east and terminating just east of the bend in Brent Lane. The facility 
then extends to the east along the curving Brent Lane alignment as an open channel to 
Tule Springs Road where it crosses through a culvert and terminates as discharge into 
the existing feeder channel of the Tule Springs Detention Basin.    

 Alternative B: Alternative B generally consists of a closed conduit facility extending 
from just west of the Brent Lane/Durango Drive intersection along the entire Brent Lane 
alignment to the east to Tule Springs Road where it crosses through a culvert and 
terminates as discharge into the existing feeder channel of the Tule Springs Detention 
Basin. 

 Alternative C: Alternative C generally consists of a closed conduit facility extending 
from just west of the Brent Lane/Durango Drive intersection along the Brent Lane 
alignment and terminating just east of the intersection. The facility then extends to the 
east along the Brent Lane alignment as an open channel to Tule Springs Road where it 
crosses through a culvert and terminates as discharge into the existing feeder channel 
of the Tule Springs Detention Basin. 

 
In addition to evaluating the three primary alternatives, three options (Option 1, Option 2, and 
Option 3) where evaluated for collection of surface flow from the west directly discharging to 
the Tule Springs Road Crossing. The three options provide variation in Facility Segments 3B, 
4A and 4B only for each alternative.  Exhibit L included in Appendix A provides a depiction of 
the three options evaluated for the Tule Springs Crossing.  The following provides a general 
description of the three options evaluated and which alternative they are relevant to 
respectively.  Preliminary facility sizes related to each option are presented on Exhibit L and in 
Sections 4.3 to 4.6. 
 

 Option 1: Option 1 is relevant to Alternative B only and effects Facility Segments 3B, 
4A and 4B. Option 1 considers transitioning the closed conduit facility (Facility 
Segment 3A) to a rectangular open channel (Facility 3B) at the approach to the Tule 
Springs Crossing. This option allows for interception of surface flow from the west over 
the edge of the open channel and conveyance under Tule Springs Road thru a single 
culvert of same dimension as the rectangular channel. Preliminary facility designs were 
evaluated for the higher existing condition flows for conveyance below the road, but 
not necessarily meeting CCRFCD Manual criteria; and for lower ultimate condition 
flows for conveyance below the road and meeting CCRFCD Manual criteria. 

 Option 2: Option 2 is relevant to Alternative B only and effects Facility Segments 4A 
and 4B. Option 2 considers continuing Facility Segment 3A, 3B and 4B as a closed 
conduit facility thru the Tule Springs Crossing and providing a separate culvert (Facility 
4A) below Tule Springs Road to intercept surface flows from the west. This option 
allows for interception of surface flow from the west thru the culvert with some grading 
necessary to direct flow to the culvert entrance. Preliminary facility designs were 
evaluated for the higher existing condition flows for conveyance below the road, but 
not necessarily meeting CCRFCD Manual criteria; and for lower ultimate condition 
flows for conveyance below the road and meeting CCRFCD Manual criteria. 

 Option 3: Option 3 is relevant to Alternatives A and C only and effects Facility 
Segments 4A and 4B. Since both Alternatives A and C include open channel 
conveyance at the approach to the Tule Springs Crossing, Option 3 considers the 
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open channel transition to a culvert (Facilities 4A and 4B). This option allows for 
interception of surface flow from the west over the edge of the open channel and 
conveyance under Tule Springs Road thru a single culvert. Preliminary facility designs 
were evaluated for the higher existing condition flows for conveyance below the road, 
but not necessarily meeting CCRFCD Manual criteria; and for lower ultimate condition 
flows for conveyance below the road and meeting CCRFCD Manual criteria. 

4.2 Summary of Design Flows 

 
Design flows established for the BLP mainline are based on the ultimate condition regional 
analysis. As previously stated, preliminary facility sizes were based on CCRFCD Manual 
criteria being met for the ultimate condition flows; however collection facilities at the Tule 
Springs Crossing were also evaluated with the higher existing condition flows to ensure 
conveyance capacity below the road, but without necessarily meeting CCRFCD Manual 
criteria. The following table provides a summary of mainline design flows relevant to each 
facility segment and applicable alternative. 

 

Table 7: Summary of Mainline Design Flows 

Facility Segment ID1 HEC-1 Node2 
Q100 (cfs) 

Design Flow 
Q100 (cfs) 

Facility 1 
Alternatives A,B,C 

CP-E 1183 

Facility 2 
Alternatives A,B,C 

CP-E 1183 

Facility 3A 
Alternatives A,B,C 

CP-E 1183 

Facility 3B 
Alternatives A,B1,C 

CP-G 1354 

Facility 3B 
Alternative B2 

CP-E 1183 

Facility 4A 
Alternatives A,B1,C 

CP-G 1354 

Facility 4A 
Alternative B2 

CP-F 223 

Facility 4B 
Alternatives A,B1,C 

CP-G 1354 

Facility 4B 
Alternative B2 

CP-E 1183 

1: See Exhibit K & L. 
2: Ultimate Condition Regional Analysis. See Exhibit I. 

4.3 Alternative A/Tule Springs Crossing Option 3 

 

 Description: Alternative A and Tule Springs Crossing Option 3 consist of facilities as 
described in Section 4.1. 

 Design Flow: Design flows vary between 1183 cfs and 1354 cfs along the reach of the 
alignment as summarized in Table 7. 

 Hydraulic Analysis: Preliminary normal depth hydraulic computations were performed 
for each facility.  Normal depth computations are included in Appendix C. CCRFCD 
Manual criteria for freeboard is considered in the sizing of open channel and culvert 
facilities. 
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 Summary of Assessment: The following table provides a summary of preliminary 
facility sizes determined for Alternative A and the Tule Springs Crossing Option 3.  The 
table also includes an assessment of pros and cons associated with the alternative for 
consideration. 

 

Table 8: Mainline Alternative A/Tule Springs Crossing Option 3 Summary 

Facility Segment ID:Description1 Pros Cons 

1: 10’x6’ RCB @ 2.3% 
2: 10’x6’ RCB @ 2.3% 
3A: Concrete Trapezoidal Channel 

(10’ BW, 6’ D, 2:1 SS, 1.5%) 
3B: Concrete Trapezoidal Channel 

(10’ BW, 6’ D, 2:1 SS, 1.5%) 
4A&4B: Triple 10’’x7’ RCB Culvert 

 Open channel most effectively 
intercepts large surface flows 
from west at Tule Springs 
Road 

 Closed conduit  adjacent to 
Brent Lane is favorable to 
future development of 
adjacent property 

 Allows for dual use trail and 
maintenance access 

 Culvert facility more expensive 
 Higher maintenance cost 

associated with open channel 
segment 

 Open channel portion less 
favorable to future development 
of adjacent property 

1: See Exhibit K & L. 

4.4 Alternative B/Tule Springs Crossing Option 1 

 

 Description: Alternative B and Tule Springs Crossing Option 1 consist of facilities as 
described in Section 4.1. 

 Design Flow: Design flows vary between 1183 cfs and 1354 cfs along the reach of the 
alignment as summarized in Table 7. 

 Hydraulic Analysis: Preliminary normal depth hydraulic computations were performed 
for each facility.  Normal depth computations are included in Appendix C. CCRFCD 
Manual criteria for freeboard is considered in the sizing of open channel and culvert 
facilities. 
Summary of Assessment: The following table provides a summary of preliminary 
facility sizes determined for Alternative B and the Tule Springs Crossing Option 1.  The 
table also includes an assessment of pros and cons associated with the alternative for 
consideration. 
 

Table 9: Mainline Alternative B/Tule Springs Crossing Option 1 Summary 

Facility Segment ID:Description1 Pros Cons 

1: 10’x6’ RCB @ 2.3% 
2: 10’x6’ RCB @ 2.3% 
3A: 10’x6’ RCB @ 1.5% 
3B: Concrete Rectangular Channel 

(15’ BW, 6’ D, 2:1 SS, 1.5%) 
4A&4B: 15’x6’ RCB Culvert 

 Minimized fencing/access 
 Minimizes culvert crossing 

size/expense 
 More useable ground after 

installation 
 Open channel most effectively 

intercepts large surface flows 
from west at Tule Springs 
Road 

 Allows for dual use trail and 
maintenance access 

 Higher maintenance cost 
associated with open channel 
segment 

 Open channel portion less 
favorable to future development 
of adjacent property 

1: See Exhibit K & L. 
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4.5 Alternative B/Tule Springs Crossing Option 2 
 

 Description: Alternative B and Tule Springs Crossing Option 2 consist of facilities as 
described in Section 4.1. 

 Design Flow: Design flows vary between 223 cfs and 1354 cfs along the reach of the 
alignment as summarized in Table 7. 

 Hydraulic Analysis: Preliminary normal depth hydraulic computations were performed 
for each facility.  Normal depth computations are included in Appendix C. CCRFCD 
Manual criteria for freeboard is considered in the sizing of open channel and culvert 
facilities. 
Summary of Assessment: The following table provides a summary of preliminary 
facility sizes determined for Alternative B and the Tule Springs Crossing Option 2.  The 
table also includes an assessment of pros and cons associated with the alternative for 
consideration. 
 

Table 10: Mainline Alternative B/Tule Springs Crossing Option 2 Summary 

Facility Segment 
ID:Description1 Pros Cons 

1: 10’x6’ RCB @ 2.3% 
2: 10’x6’ RCB @ 2.3% 
3A: 10’x6’ RCB @ 1.5% 
3B: 10’x6’ RCB @ 1.5% 
4A: 14’x6’ RCB Culvert 
4B: 10’x6’ RCB @ 1.5% 

 Minimized fencing/access 
 Most useable ground after 

installation 
 Least Maintenance Cost 
 Allows for dual use trail and 

maintenance access 

 Grading associated with 
directing surface flows to culvert 

 Culvert less effective at 
intercepting surface flows from 
west at Tule Springs Road 

 Poor earthwork balance 
1: See Exhibit K & L. 

 

4.6 Alternative C/Tule Springs Crossing Option 3 
 

 Description: Alternative C and Tule Springs Crossing Option 3 consist of facilities as 
described in Section 4.1. 

 Design Flow: Design flows vary between 1183 cfs and 1354 cfs along the reach of the 
alignment as summarized in Table 7. 

 Hydraulic Analysis: Preliminary normal depth hydraulic computations were performed 
for each facility.  Normal depth computations are included in Appendix C. CCRFCD 
Manual criteria for freeboard is considered in the sizing of open channel and culvert 
facilities. 
Summary of Assessment: The following table provides a summary of preliminary 
facility sizes determined for Alternative C and the Tule Springs Crossing Option 3.  The 
table also includes an assessment of pros and cons associated with the alternative for 
consideration. 
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Table 11: Mainline Alternative C/Tule Springs Crossing Option 3 Summary 

Facility Segment ID:Description1 Pros Cons 

1: 10’x6’ RCB @ 2.3% 
2: Concrete Trapezoidal Channel 

(10’ BW, 5’D, 2:1 SS, 2.3%) 
3A: Concrete Trapezoidal Channel 

(10’ BW, 6’D, 2:1 SS, 1.5%) 
3B: Concrete Trapezoidal Channel 

(10’ BW, 6’D, 2:1 SS, 1.5%) 
4A&4B: Triple 10’x7’ RCB Culvert 

 Less expensive than RCB 
 Open channel most effectively 

intercepts large surface flows 
from west at Tule Springs 
Road 

 Allows for dual use trail and 
maintenance access 

 Culvert facility more expensive 
 More fencing/access req’d 
 Higher maintenance cost 

associated with open channel 
segment 

 Open channel portion less 
favorable to future development 
of adjacent property 

1: See Exhibit K & L. 

4.7 Alternatives Cost Comparison 

 
Estimates of probable cost were performed for each alternative evaluated. The following table 
provides a comparison of estimated costs.  A breakdown of costs for each alternative is 
included in Appendix D. 

 

Table 12: Mainline Drainage System Alternatives Cost Comparison 

Alternative Estimate of Probable Cost1 

Alternative A/Tule Springs Crossing Option 3 $2,867,493 

Alternative B/Tule Springs Crossing Option 1 $3,103,107 

Alternative B/Tule Springs Crossing Option 2 $3,218,667 

Alternative C/Tule Springs Crossing Option 3 $2,184,084 
1: See Appendix D for Cost Breakdown. 

 

5 ALTERNATIVE ASSESSMENT – COLLECTION FACILITIES 

5.1 Discussion 

 
This section addresses “local” collection facilities (drop inlets and storm drain laterals) along 
the BLP mainline facility.  More specifically, it addresses local collection facilities at the Brent 
Lane/Durango Drive intersection and along the paved portion of Brent Lane.  Drop inlet and 
storm drain lateral facilities were preliminarily sized based on the ultimate condition “local” 
analysis as discussed in Section 3.4. No alternative facility alignments were considered for the 
local collection facilities as the necessity of drop inlet locations are well established by the 
existing conditions.  Street flow analysis was performed in order to evaluate compliance with 
street flow criteria in determining the necessity for extension of lateral facilities along Brent 
Lane and Durango Drive.  Since the mainline facility will be extended to the west as a 
continuation of the regional facility as part of a future project, it was assumed that 100-year 
flows are cut off at major street intersections with Brent Lane (El Capitan Way and Homestead 
Road). 
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5.2 Street Flow Hydraulics 

 
The local storm drain design was initiated by first evaluating street flow hydraulics and 
assessing the need/location for drop inlets necessary to intercept flow in order to meet 
CCRFCD street flow criteria.  Drop inlets where then provided based on locations where street 
flow criteria would be exceeded and/or to meet the intent of the 100-year design flow 
conveyance of the regional facility.  Preliminary street flow hydraulic computations are included 
in Appendix C. The following table provides a summary of 100-year storm event street flow 
hydraulics. 

 

Table 13: Summary of Street Flow Hydraulics: 100-Year 

Street Section1 Slope 
(%) 

Cross 
Slope (%) 

Q100 

(cfs) 
D100 

(ft) 
V100 

(ft/s) 
D100*V100 

Durango Drive-Half Street 
Section 1-W 

1.50 2.0 58 0.76 5.27 4.01 

Durango Drive-Half Street 
Section 1-E 

1.50 2.0 5 0.37 3.40 1.26 

Durango Drive-Half Street 
Section 2-W 

1.50 2.0 77 0.83 5.71 4.74 

Durango Drive-Half Street 
Section 2-E 

1.50 2.0 5 0.37 3.38 1.25 

Brent Lane-Half Street 
Section 3-N 

1.98 2.0 21 0.31 4.80 1.49 

Brent Lane-Half Street 
Section 3-S 

1.98 2.0 12 0.25 4.13 1.03 

Brent Lane-Half Street 
Section 4-N 

2.00 2.0 27 0.60 4.68 2.81 

Brent Lane-Half Street 
Section 4-S 

2.00 2.0 6 0.38 3.93 1.49 

1: See Exhibit L. 

 
Review of the table above indicates the proposed design will be in compliance with CCRFCD 
street flow criteria for the 100-year storm event. 

 
Since Durango Drive is a greater than 80-foot right-of-way street, the 10-year CCRFCD criteria 
must also be met.  The following table provides a summary of the 10-year street flow 
hydraulics along Durango Drive.  

 

Table 14: Summary of Street Flow Hydraulics: 10-Year 

Street Section1 Slope 
(%) 

Cross 
Slope 

(%) 

Q10 
(cfs) 

D10 

(ft) 
V10 

(ft/s) 
D10*V10 

10-Year 
Dry Lane 

Width 
(ft) 

Durango Drive-Half Street 
Section 1-W 

1.50 2.0 20 0.58 3.94 2.29 23.9 

Durango Drive-Half Street 
Section 1-E 

1.50 2.0 3 Dry Lane Met By Inspection 

Durango Drive-Half Street 
Section 2-W 

1.50 2.0 25 0.61 4.13 2.52 21.0 

Durango Drive-Half Street 
Section 2-E 

1.50 2.0 3 Dry Lane Met By Inspection 

1: See Exhibit L. 
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Review of the table above indicates that 10-year street flow criteria as described in Section 2.3 
will be met. 

5.3 Summary of Drop Inlets 

 
The following table provides a summary of proposed drop inlets located based on where street 
flow criteria would be exceeded and/or to meet the intent of the 100-year design flow 
conveyance of the regional facility.  Note that existing drop inlets were utilized if they were 
determined to be adequate. Preliminary drop inlet computations are included in Appendix C. 
 

Table 15: Summary of Drop Inlets 

Facility ID1 Size & Type 
Total Inflow 

Q100 (cfs) 
Collected 
Q100 (cfs) 

Bypass 
Q100 (cfs) 

DI#1 
(continuous) 

12-ft Neenah 
R-3295 (4 Grates) 

12 12 0.0 

DI#2 
(sump) 

40-ft CM2 77 77 0.0 

DI#3 
(continuous) 

5-ft CM2 5 5 0.0 

DI#4 
(sump) 

Special Field Inlet 
5’l x 3’w 

21 21 0.0 

DI#5 
(sump) 

Special Field Inlet 
14’l x 3’w 

58 58 0.0 

DI#6 
(sump) 

Special Field Inlet 
3’l x 3’w 

6 6 0.0 

1: See Exhibit L. 

5.4 Summary of Storm Drain Laterals 

 
The following table provides a summary of the preliminary lateral storm drain sizes.  Lateral 
storm drain was preliminarily sized based on normal depth full flow capacity computations. 
Storm drain lateral computations are included in Appendix C. 
 

Table 16: Summary of Storm Drain Lateral Facilities 

Facility ID1 Facility  
Description 

Design Flow 
Q100 (cfs) 

SD#1 24” RCP 12 

SD#2 36” RCP 77 

SD#3 18” RCP 5 

SD#4 36” RCP 82 

SD#5 24” RCP 21 

SD#6 30” RCP 58 

SD#7 18” RCP 5 

SD#8 36” RCP 63 

SD#9 18” RCP 6 

SD#10 24” RCP 27 
1: See Exhibit L 
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6 CONCLUSIONS & RECOMMENDATIONS 
 

1. The project site is not located within a FEMA designated SFHA. FEMA acceptance is not 
required. 

 
2. The project is a planned CCRFCD regional drainage facility, per the CCRFCD 2013 MPU.  

CCRFCD approval is required. 
 

3. A portion of the project improvements are located within and adjacent to unincorporated Clark 
County.  Clark County approval is required. 

 
4. The primary purpose of this Preliminary Drainage Study is to establish the hydrologic analysis 

and determine design flows, as well as to evaluate various alternatives.  It is the intention of 
this report to obtain acceptance of the hydrologic analysis performed and to have evaluated an 
alternative that is acceptable for selection to all affected agencies/entities/owners to progress 
into the next design phase.   

 
5. It has been determined that the existing storm drain system at the Brent Lane/Durango Drive 

intersection does not provide enough capacity for the surface flow at the intersection to meet 
CCRFCD Manual criteria during the 100-year and 10-year storm events. 

 
6. The proposed BLP will effectively provide 100-year storm flow interception and conveyance for 

the street flow in Brent Lane and to accommodate future flows that will be connected to the 
system in order to meet CCRFCD Manual criteria during the 100-year and 10-year storm 
events. 

 
7. The accompanying documents within this report support the concepts, drainage patterns, 

conclusions and/or recommendations discussed.  
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