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Rational Method 
Existing Condition 
Offsite  and Onsite Areas  

Areas Area  

(acres) 

Q10 

(cfs) 

Q100 

(cfs) 

Comments 

A1 4.8 4.77 9.54 Off-site area 

A2 13.5 13.4 26.8 Off-site area 

A3 12.7 12.6 25.3 On-site area 

 31.0 30.8 61.6  

Offsite Street Areas 

Area Area 

((Acres) 

Q10 

(cfs) 

Q100 

(cfs) 

Comments 

B1 0.6 1.36 2.25 Amethyst 

B2 3.19 3.5 6.2 Amethyst 

B3 0.33 0.45 0.74 Bear Valley 

B4 0.47 0.03 0.18 Bear Valley 

  5.4 9.4 Q10=5.3 cfs and Q100=9.2 cfs 

intercepted by CB #9 City storm drain. 

 

Offsite flows enter the Project site at its south boundary in a sheet flow manner in the 

existing condition.  In the developed condition the south boundary area will be graded to 

accept the offsite flows and divert them to Pluto Dr.  Once the upstream land develops 

the drainage flows will flow to Amethyst Road or the logical extension of Pluto Drive or 

a combination thereof. 

 

 On-Site Hydrology: 

 

The Project site is broken down into the component sub-drainage areas to allow for the 

computation of storm run-off with Bonadiman Civil Design Software.  The Project site 

will incorporate a Storm Tech underground retention system in compliance with the 

requirements of the State Storm Water permit requirements. . 

 

The results of computer analysis will provide 10 and 100-year run-off quantities for 

sizing and design of proposed catch basins, parkway culverts, retention system, and storm 

drain system.  See Appendix C for the Rational Method Hydrology calculations and 

Appendix F for the Hydraulic calculations.  As previously mentioned the majority of 

storm run-off generated by the Project will be accepted into proposed catch basins and 

conveyed to an on-site retention system.  Overflows will drain into the existing storm 

drain in Bear Valley Road or into Pluto Drive.  The following table is a summary of the 

developed condition onsite flows. 
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Developed Condition 
Onsite 

Areas Area  

(acres) 

Q10 

(cfs) 

Q100 

(cfs 

Comments 

A1 0.60 1.62 2.75 CB#1  

A2 0.37 1.0 1.7 CB#2 

A3 0.06 0.014 0.05 CB#3 

A4 0.07 0.12 0.22 CB#4 

A5 0.07 0.14 0.24 CB#5 

A6 0.07 0.13 0.23 CB#6 

A7 0.09 0.18 0.31 CB#7 

 1.33 3.02 5.50 Area A drains to UG Basin A-2 

C1 0.33 1.3 2.17 CB#9 

C2 1.03 4.04 6.77 CB#10 

 1.36 5.3 8.94 Area C drains to UG Basin A-2 

  8.3 14.5 Total of Area A&C to common inlet in UG Basin A-2 

D 0.59 1.7 2.9 Area D drains to thru a curb opening into Bioretention Basin 

A then drains into UG Basin A-2 at a different inlet (than 

Areas A and C).  Riser inlet. 

 3.28 10.0 17.4 Total to UG Basin A-2      (28.7% of site) (out 7.3 cfs max) 

     

B1 4.74 9.2 15.6 CB#8  Drains into UG Basin A-1 

Total to UG Basin A-1   (41.5% of site)(out 10.5 cfs max) 

     

E 0.51 1.62 2.72 Area E drains to thru a curb opening into Bioretention Basin 

B then drains into UG Basin B.  Riser inlet. 

F 0.37 1.27 2.13 Area F drains to thru a curb opening into Bioretention Basin 

C then drains into UG Basin B.  Riser inlet. 

     

G1 0.19  0.76 1.27 Drains to UG Basin B CB#11 

G2 0.13 0.52 0.87 CB#12 ,CB# 13, and CB#14 

G3 0.11 0.31 0.55 CB#15 

 0.43 1.59 2.69 Total Area G 

 1.31 4.48 7.54 Total to UG Basin B    (11.5% of site)(out 2.90 max) 

     

H1 0.85 2.3 3.9 CB#16, CB#17 

H2 0.20 0.37 0.66 CB#18 thru CB#21 

  2.7 4.6 Drains to UG Basin C 

H3 1.04 3.2 5.3 Drains to UG Basin C, CB#22 thru CB#27 

 2.09 5.9 9.9 Total into UG Basin C    (18.3% of site)(out 4.6 cfs max) 

 11.42   Total Project Site Area    
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Each underground basin is design to outlet at the existing condition flows, mitigate 10-year, 24-

hour pre vs post volumes and provide for the Design Capture Volume (DCV).  For purposes of 

this preliminary study, the existing flow from the site will be prorated by area for each 

underground basin outflow since hydrologic characteristics are the same for the entire site. 

 

Hydraulics 

 

Appendix E of this report includes various hydraulic calculations to size the catch basin 

inlets and parkway drain widths for the storm drain systems.  It should be noted, the 

facilities are sized using 100-year storm events.  Should the catch basin plug storm flows 

would flow out into the streets before water would rise to the elevation of the building 

pads.   

 

Conclusion 

 
Based on the hydrology evaluations and calculations of the off-site and on-site run-off for 

the Project as stated within this report, once the Project is completed, and the proposed 

grading and storm drain facilities are properly constructed, the Project will be protected 

from flood hazard.  Since the drainage patterns with and adjacent to the Project are not 

being altered and the Project is mitigating the increased run-off, there should be no 

significant impact down stream due to this development. 
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APPENDIX 'A' 

 

 
Figures 
 - Figure 1- Vicinity Map 

 - Figure 2 – Existing Condition Hydrology Map 

 - Figure 3 – Developed Condition Hydrology Map 
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APPENDIX 'B' 

 

 
Rational Method Existing Condition 
 Offsite and On-Site, 10 and 100-year Storm Event 
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APPENDIX 'C' 

 
Rational Method Developed Condition 

 On-Site, 10, and 100-year Storm Event 

 



Amethyst Crossing  
(sec Amethyst and Bear Valley Roads) 

City of Victorville, CA 

Preliminary Hydrology Study 
 

 

 

 

APPENDIX 'D' 

 

 
Unit Hydrograph Analysis 
 Existing Area 10-year and 100-year 

 Developed Area 10-year and 100-year  
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APPENDIX 'E' 

 

 
Hydraulic Analysis 

 Storm Drain Facilities Exhibit 

 Under sidewalk drain 

 Storm Tech retention vaults 
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APPENDIX 'F' 

 

 
Reference Documents 

 NOAA Point Precipitation chart 

 NRCS Soils Survey 

 Figure C-3, Curve Number (SBC Hydrology Manual) 

 TC Nomograph 

 City of Victorville Master Plan of Drain Map 

 Existing Storm Drain (Plan No. S-000830) 

 


