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INTRODUCTION 

Kimley-Horn and Associates has been retained to prepare a Preliminary Hydrology Report for the proposed 
El Mirage Airport Expansion. The purpose of this report is to demonstrate preliminary analysis of the 
hydrologic and hydraulic conditions associated with the development of the project site. To do so, the 
following is the scope of this report: 

 Discuss the pre-development discharge patterns and points  

 Discuss the post-development discharge patterns and points 

 Determine the pre-development onsite flow rates for the 100-year event 

 Determine the post-development un-mitigated flow rates for the 100-year event 

 Determine required post-development onsite mitigation for the 100-year event 

Even though this report discusses stormwater, this report is not a Stormwater Pollution Prevention Plan 
(SWPPP), a Groundwater Study, a Geotechnical Report, nor a Water Quality Management Plan (WQMP). 
Each of these separate reports discusses separate aspects of stormwater. Portions of the Geotechnical 
Report are utilized and referenced for the purpose of this report.  

PROJECT DESCRIPTION 

The El Mirage Airport Expansion includes two vacant areas that will be developed into (8) eight new CGCS 
modular buildings, (3) three new aircraft launch spots, a proposed 98,950 sf Hangar facility, a 19,500 sf 
Ground Control facility, additional structures, and an additional parking lot. Site improvements will include 
compacted earth, concrete hardscape, and asphalt paving. The project onsite drainage analysis area is 
approximately 14.47 AC and the APN(s) for the project site area are: 045-704-102, 045-704-103, 045-704-
104. Additionally, approximately 27.05 AC of offsite area has also been analyzed to examine onsite run on. 
Appendix A contains an aerial photograph that depicts the project location. 

LOCATION 

The site located at 73 El Mirage Airport Rd, in the unincorporated area of Adelanto in the County of San 
Bernardino, California. The project area(s) are bounded by El Mirage Airport runway to the north, an existing 
Hanger facility to east, vacant land to the south, and existing drainage basin/channels to the west. Refer to 
Figure 1 below for the project’s Location Map. 
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FIGURE 1: LOCATION MAP 

 

METHODOLOGY 

The hydrologic and hydraulic analyses were completed following the methods outlined in San Bernardino 
County Hydrology Manual. Hydrologic calculations, rational method and synthetic unit hydrographs, were 
performed using the Advanced Engineering Software (AES). The rational method was used to estimate 
time of concentrations and peak flow rates generated from the existing and proposed 100-year storm event. 
The synthetic unit hydrograph method was used to determine the onsite existing and proposed hydrographs 
for the 24-hour duration of the 100-year storm event. The results of the rational method analyses are 
included in Appendix E and the results of the synthetic unit hydrograph analyses are included in Appendix 
F. Complete onsite and offsite drainage system analyses will be provided in the Final Hydrology Report. 

The rainfall data used were gathered from the NOAA Atlas 14 precipitation frequency tables for the project 
site location, see Appendix C. In addition, antecedent moisture condition (AMC) III was used to calculate 
the 100-year peak flows based on the hydrology manual. Lastly, the type of soil inputted into Civil D is 
based on the Natural Resources Conservation Service (NRCS) which has classified the onsite soil as soil 
type A. Group A soils typically have low runoff potential with high infiltration rates when thoroughly wetted 
and consist chiefly of deep, well drained sands or gravels. See Appendix C for soil type classifications.    

For rational method inputs land use options “Apartments” and “5-7 Dwelling/Acre” options were selected in 
the AES software since the pervious/impervious outputs were better represented. Refer to Appendix E for 
the rational method calculations. 
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DRAINAGE CHARACTERISTICS 

PRE-DEVELOPMENT CONDITION 

The existing project area(s) are currently vacant and drain in a northeast direction. Existing earthen 
channels and basins collect stormwater from nearby areas that ultimately outfall to El Mirage Dry Lake; 
located north of the site. Site run on is anticipated and offsite results are included hereon.  

Existing earthen channels, which are connected by existing culverts, collect and divert runoff into existing 
basins located within the El Mirage Airport limits. The project currently discharges and proposes to 
discharge to the existing channel/basin located northwest of the CGCS improvements. Based on the 
previously approved report prepared by Kimley-Horn and Associates Inc. (Kimley-Horn) on December 3rd, 
2018, the existing “Channel and basin system is oversized by a volume of 1.38 acre-ft” (Kimley-Horn, 2018). 
Considering the 0.22 acre-ft of volume generated/required for the disturbed area in the 2018 improvements, 
the remaining channel/basin capacity is 1.16 acre-ft. Basin capacity results are outlined in the “Basin 
Capacity Analysis” section, but it is important to note that the project extents were previously analyzed, and 
the existing channel/basin was sized to account for future developments.  

Table 1 shows a summary of the pre-development flows. Table 2 shows a summary of the offsite flows.  
See Appendix D for the Existing Drainage Map and Appendix E for the rational method calculations. 

Table 1: Pre-Development Flows 

Drainage Area ID Drainage Area (AC) Q100  (cfs) 

OFF 1 3.07 
17.76 

DA 1 12.3 

OFF 2.1 5.02 

23.57 OFF 2.2 18.19 

DA 2 1.08 

OFF 3 0.77 
3.68 

DA 3 1.09 

Total 41.52 45.01 

 

POST-DEVELOPMENT CONDITION 

The proposed project area(s) will be developed to include (8) eight new CGCS modular buildings, (3) three 
new aircraft launch spots, a proposed 98,950 sf Hangar facility, a 19,500 sf Ground Control facility, 
additional structures, and an additional parking lot. 

The Hangar development extents do not propose any storm drain structures but will rather be graded to 
sheet flow into the existing basin. The CGCS southern development extents proposes two inlets to capture 
and convey runoff into the existing basin. Rip-Rap is proposed at the bottom of the basin to reduce velocity 
and protect against erosion. The CGCS northern development proposes swales to capture and convey 
runoff into the existing basin. Rip-Rap is also proposed at the bottom of the basin to reduce velocity and 
protect against erosion. 
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Table 2 shows a summary of the post-development flows. See Appendix D for the Proposed Drainage Map 
and Appendix E for the rational method calculations. 

Table 2: Post-Development Flows  

Drainage Area ID Drainage Area (AC) Q100  (cfs) 

DA 1.1 2.28 
16.47 

DA 1.2 10.02 

DA 2.1 0.19 
2.11 

DA 2.2 0.89 

DA 3 1.09 0.88 

Total 14.47 19.46 

 

BASIN CAPACITY ANALYSIS 

As previously mentioned, the existing channel/basin has an excess capacity of 1.16 acre-ft. The required 
mitigated volume for the project improvements was calculated to be 0.54 acre-ft. Since the basin has the 
capacity to store the additional volume from post-development condition, the proposed development does 
not expect to cause a significant impact to downstream systems in the event of an 100-year design storm. 

Table 3 shows a comparison of required and provided volume to demonstrate that the existing 
channel/basin has the capacity to store additional volume generated by the CGCS and Hanger/Ground 
Control expansion. It is important to note that the offsite flows/volume was not considered when determining 
the existing basin capacity since these parameters were previously accounted for in previously approved 
hydrology reports. Refer Appendix H for previously approved hydrology reports for the project site.  

Table 3: Required vs Proposed Volume 

Drainage 
Area ID 

Area (AC) Required Volume 
(AC-FT) 

Allowable Volume 
(AC-FT) 

DA 1 12.30 0.27 

1.16  
DA 2 1.08 0.26 

DA 3 1.09 0.01 

Total 14.47 0.54 

HYDRAULIC ANALYSIS 

The calculated peak flows from the analyses discussed above along with the offsite flows will be used to 
size the onsite drainage devices. All drainage devices will be sized in the Final Hydrology Report. 
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CONCLUSION 

In conclusion, the following was covered in this report: 

 The pre-development discharge patterns and points were discussed 

 The post-development discharge patterns and points were discussed 
 The pre-development flow rates for the 100-year events were determined 

 The post-development un-mitigated flow rates for the 100-year events were determined 

 The post-development stormwater mitigation for the 100-year event was analyzed 

 The post-development final flow rate was proven to be less than the existing design flowrate for the 
downstream systems 

As discussed in the contents of this report, the development of the existing vacant site into the proposed 
development is not expected to cause a significant impact to downstream systems for storms up to the 
100-year condition. The mitigated development discharges less stormwater flows than the existing site 
conditions. 
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