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INTRODUCTION 
This report addresses the existing and proposed conditions for the LAX Consolidated Rental Car 
Facility (ConRAC) project.  TranSystems has performed the storm sewer design and analysis for the 
60% design level. The project is located within the City of Los Angeles and just west of Los Angeles 
International Airport (LAX).  A location map is provided in Appendix A.  The project falls within the 
North Dominguez Watershed and is designated as Zone X on FEMA Flood Insurance Rate Map 
06037C1780F, effective 9/26/2008.   
 
STORMWATER DESIGN REQUIREMENTS 
The project will likely be required to requirements presented in the City of Los Angeles California 
Stormwater LID Ordinance.  The LID ordinance requires retention of stormwater runoff from the 
greater of either a ¾ inch storm or the 85% Storm (24 hour cumulative rainfall depth of 1.1 inches), as 
stated in the Low Impact Development Manual, 5th Edition (Los Angeles, 2011). To meet these 
requirements the project includes 7 cisterns, designed to capture stormwater runoff to be used for 
washing rental car vehicles.  This use of stormwater runoff will directly reduce the demand for potable 
water from the municipal water system.  The cisterns have sufficient storage volume to capture all 
proposed runoff for either the ¾ inch storm, or the 85% Storm. 
 
In addition storm sewers were designed to contain the 10-year storm within the pipe network and to 
contain the 50-year storm within the storm system (no ponding above inlets).   
 
EXISTING CONDITIONS  
The project area currently consists of a mix of medium to high density residential, multifamily 
residential, and property buy out and structure removal as part of preparation for the ConRAC project.  
Property buyout has been underway since 2002 with roughly 60% of the property area acquired, and 
structures removed, based on 2016 aerials.  For this report, existing conditions was modeled based on 
2002 land cover conditions prior to the start of property buyout and structure removal. 
 
The existing storm drainage consists primarily of street gutter flow entering storm sewer inlets located 
near two outfall locations, one at the south central and one at the northeast area of the project.  The 
south outfall is located near Hindy Ave and 98th Street and connects to the West Century BLVD storm 
sewer system.  The northeast outfall is located near the cul-de-sac at W93rd Street and S Glasgow 
Place, and connects to the La Cienega storm sewer system.   CDM Smith inc. performed a campus-wide 
Stormwater Management Plan (SMP) for the Los Angeles International Airport which included SWMM 
models for the outfall storm systems along Century Boulevard and La Cienga BLVD.  According to 
hydraulic analysis results performed by CDM Smith, the outfall sewers shouldn’t have and backwater 
conditions for storm events up to a 100-year storm. 
 
PROPOSED CONDITIONS 
The ConRAC site will require a completely new storm drain system based on guidelines provided in the 
County of Los Angeles Hydrology Manual and City of Los Angeles Low Impact Development Manual, 
Development Best Management Practices Handbook. As previously mentioned, per the Low Impact 
Development Manual (LID Manual), the project site must capture and manage 100% of the greater 
runoff from either a 3/4-inch or 85% storm event and implement using, in priority order, infiltration, 
capture and reuse, biofiltration/retention or a combination of the above.  Infiltration of stormwater into 
groundwater has been shown to be infeasible via geotechnical investigation and evapotranspiration is not 
practical because there is limited landscaping on the site. Therefore, it has been determined that only 
capture and reuse, biofiltration/retention, or a combination of the two are feasible for this site.  Capture 
and reuse of stormwater is the City’s preferred method.  Because of the high water demand imposed by 
the carwash systems, capture and reuse of stormwater becomes feasible for this site.  Note that toilets 
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alone would not provide enough demand for capture and reuse to be feasible and irrigation may not be 
used to conform to LA Green Code voluntary measures. 
 
As shown on project drawings, stormwater will drain directly into underground storm drain pipe 
systems before draining to stormwater cisterns.  Stormwater from building roofs will be directed to 
downspouts and roof leaders while site areas will drain into a series of catch basins and inlets.  Storm 
drain pipes for the site will range in size from 12 inches to 48 inches in diameter and be a combination 
of high density polyethylene (HDPE) and reinforced concrete pipe (RCP).  The total cistern volume will 
be approximately 500,000 cubic feet to capture a minimum of two 3/4-inch storms three days apart and 
provide an optimum amount of available water based on typical monthly precipitation depths. The 
Design Team is tentatively proposing a total of seven precast reinforced concrete underground cisterns 
located near the existing storm drain outlets.  
 
The ConRAC site has been designed to drain stormwater into two separate systems, dividing the area 
so that the site drains to the two existing outlet pipes described above, consistent with existing 
conditions. The northeast system drains to the existing 30 inch outlet to La Cienega Blvd., and drains 
approximately 25% of the site area. The south system drains to the existing 54 inch storm drain to 
Century Blvd., and drains approximately 75% of the area. The south system consists of the entire site 
other than the northeast corner. 

 
On the south side, the cisterns will consist of: 
 

 Five (5) at 40 feet wide by 160 feet long by 12 feet deep. Three of the cisterns will be 
located beneath the RAC garage and two will be beneath the Idle Storage garage. 

 One (1) at 48 feet wide by 176 feet long by 12 feet deep. This cistern will be located south 
of the Idle Storage garage. 

 
At the northeast corner, the cisterns will consist of: 
 

 One (1) at 72 feet wide by 160 feet long by 12 feet deep. This cistern will be located near 
the Yard exit driveway. 

 
The upper 1-foot of the cisterns will overflow to the downstream storm drain systems described 
above.  The goal is to design the storm drain systems without the use of pump stations, which is feasible 
with the exception of the underpass, whose roadway elevation will be below the existing storm drain 
system invert elevations.   
On the south side, the cisterns will consist of: 
 

 Five (5) at 40 feet wide by 160 feet long by 12 feet deep. Three of the cisterns will be 
located beneath the RAC garage and two will be beneath the Idle Storage garage. 

 One (1) at 48 feet wide by 176 feet long by 12 feet deep. This cistern will be located south 
of the Idle Storage garage. 

 
At the northeast corner, the cisterns will consist of: 
 

 One (1) at 72 feet wide by 160 feet long by 12 feet deep. This cistern will be located near 
the Yard exit driveway. 

 
The upper 1-foot of the cisterns will overflow to the downstream storm drain systems described 
above.  The goal is to design the storm drain systems without the use of pump stations, which is feasible 
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with the exception of the underpass, whose roadway elevation will be below the existing storm drain 
system invert elevations.   

 
HYDROLOGIC DESIGN 
Hydrologic design was performed within Bentley CivilStorm software.  Rainfall was modeled using the 
Type I Storm with 24-hr rainfall depths obtained from the LA County Hydrology Manual (LA County. 
Rainfall depths used for analysis are provided in Table 1.  
 
Table 1. 24 Hour Design Rainfall Depths 

Event Rainfall Depth (inches) 
85% Storm 1.1 

2-year 2.0 
5-year 3.0 

10-year 3.7 
25-year 4.6 
50-year 5.2 

100-year 5.8 
 
The NRCS synthetic storms have been widely used for design of storm sewer networks and detention 
volumes.  The LA County Drainage manual provides alternative rainfall distribution curves.  A 
comparison of runoff volumes and peak discharges for the SCS Type I and LA County rainfall 
distributions was done for several drainage areas, with the NRCS distribution resulting in larger runoff 
volumes and peak discharges.   
 
Runoff losses were calculated using the NCRS Curve Number (CN) method. CN values were assigned 
based on CALTRANS Highway Design Manual Table 819.7E Curve Numbers for Land Use-Soil 
Combinations. Curve Numbers were assigned based on Hydrologic Soil Group (HSG) B which was 
assumed based on infiltration rates associated with project soils consisting primarily of Soil Group 20 
Yolo Sandy Loam (Soil Group 20) and Yolo Loam (Soil Group 16). 
  
Existing and Proposed conditions drainage area maps are provided in Appendix B and Land Cover Maps 
are provided in Appendix C.  Table 2 presents a summary of watershed runoff parameters with full 
hydrologic calculations included within the Civil Storm output in Appendix F.   
 
 
HYDRAULIC ANALYSIS 
Bentley Civilstorm Software was used to model the storm pipe network and stormwater runoff and 
cistern storage.  The implicit dynamic wave engine was used within the software, which performs fully 
dynamic hydraulic analysis solving the Saint Venant equations. Storm profiles are provided in Appendix E 
with full hydraulic output in Appendix F. 
 
Historic and anticipated future water demand for car wash operation was provided by to TranSystems 
and is included in Appendix D.  Based on this information an average use rate of 0.111 cfs per hour was 
calculated by taking the 2004 total water and dividing it by 365 days.  
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APPENDIX A:  LOCATION MAP 
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APPENDIX B:  DRAINAGE AREA MAPS  
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APPENDIX C:  EXISTING & PROPOSED LAND COVER & CURVE NUMBERS 
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APPENDIX D:  PROJECTED CAR WASH WATER DEMAND 
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APPENDIX E:  CIVILSTORM SEWER PROFILES  
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APPENDIX F:  CIVIL STORM RESULTS 
 
 


