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INTRODUCTION 

PROJECT DESCRIPTION AND PURPOSE 

This project is proposing to develop an existing vacant 18.50-acre site, to 17.56 acres of developed land 

with 0.94 acres detention basin. The overall affected drainage area will be an 18.50-acre site. The project 

consists of an automobile dealership with a carwash, with a vehicle staging lot, sales display lot, and 

customer-employee parking. The existing property is located in City of Redlands within San Bernardino 

County (SBC), CA. The site is in the valley region of SBC in Redlands, CA. It is located west of the 

intersection of West Brockton Avenue and New York Street. 

The purpose of this report is to provide information about the design of the Storm Water Management 

System for the project. This investigation was conducted to evaluate the hydrologic and hydraulic conditions 

of the project described above. The purpose of this report is to determine the impact the proposed 

development has on the local existing drainage system and to mitigate post development peak flows 

beyond the pre-development peak flows.  

Figure 1: Project Site Location 

 

Project Site 
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PROJECT SITE CONDITIONS 

EXISTING SITE (PRE-DEVELOPMENT) CONDITIONS 

The existing site is a vacant 18.50-acre lot. The existing site is 100% pervious. The existing topography 

drains from the southeast to northwest (elevations ranging from 1302 to 1281). Overland flows enter a 

Caltrans Channel west of the site and discharge into Santa Ana River Reach 5. Refer to the Existing 

Hydrology Exhibit in Appendix D. The adjacent surrounding conditions also drain in the same manner as 

the project site, so no offsite drainage is being accepted. 

PROPOSED SITE (POST-DEVELOPMENT) CONDITIONS 

The post-development condition for the project site consists of one main drainage area which is tributary 

to the western Caltrans Channel. The overall project drainage area was sub-divided into 10 sub-areas. 

Runoff from the drainage sub-areas is intercepted by the proposed inlets or swales onsite, which then 

convey flows into a proposed infiltration basin for detention. The detention basin will infiltrate the required 

stormwater volume and discharge any additional runoff into the Caltrans Channel. It will retain the 100-

year storm up to the 24-hour event so that the ultimate post construction stormwater flow is no more than 

the pre-construction stormwater flow. The proposed detention basin is proposed to include an outlet pipe 

that connects directly into the western Caltrans channel. There is a small area to the northwest of the 

project site that due to site topography cannot be captured and routed to the detention basin, but the area 

was still included in the detention sizing calculations. Refer to the Proposed Hydrology Exhibit in 

Appendix D.  

PRECIPITATION 

Precipitation values for the hydrologic analysis were determined from site specific precipitation frequency 

estimates published online in the NOAA Atlas 14. For this site, the 100 year storm precipitation was used 

in the volume calculations. Appendix A contains the site-specific tabular output from NOAA Atlas 14. 

WATERSHED DESCRIPTION 

The project is relatively flat and the regional topography slopes to the northwest. The closest receiving 

waters to the project site discharges into the Santa Ana River 5.  

SOIL TYPES 

The type of soil and its conditions are major factors affecting infiltration and resultant storm water runoff. 

The Natural Resources Conservation Service (NRCS) has classified soils into four general hydrologic 

groups for comparing infiltration and runoff rates. This Project Site has a hydrologic soil group 

classification of 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 B for soil 

type classifications.  

LAND USE 

The project site is located within the City of Redlands East Valley Corridor Specific Plan and has a land 

use designated as general commercial but was recommended that the site be rezoned to light industrial. 
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GROUNDWATER 

Groundwater was not encountered during the Geotechnical field investigation prepared by Terracon 

Consultants, Inc. The maximum depth explored was approximately 51.5 feet. Historic groundwater levels 

from 2012-2019 recorded groundwater at great than 100 feet. Additional information can be found in the 

Geotechnical Engineering Report by Terracon Consultants, Inc dated October 6, 2022 (Project Number 

60225109). 

FEMA MAPPING 

The project site is covered by FEMA Flood Insurance Rate Map (FIRM) Number 06071C8704H. The 

project area does not fall within a FEMA-mapped special flood hazard area. The site is classified as Zone 

X, which is an area of minimal flooding. The effective FIRMETTE is dated August 28, 2018 and is 

provided in Appendix C.  

HYDROLOGIC ANALYSIS 

METHODOLOGY 

The design criteria for the hydrologic calculations for this project have been conducted per requirements 

as outlined in the San Bernardino County Hydrology Manual (August 1986). 

Runoff calculations were performed using the Modified Rational Method as utilized by the HydroWin 

Advanced Engineering Software, (AES). The 100-year, 1 h-r storm was analyzed as it will generate the 

highest peak flow rate. AES was used to estimate time of concentrations and 100-year, 1-hr peak flow 

rates generated from the pre-development and post-development conditions. These Rational Method 

calculations are included in this report as Appendix E. Curve numbers were established from Figures C-3 

and C-4 of the Hydrology Manual. Intensity values were obtained from NOAA Atlas 14. 

Hydrograph calculations were performed using a computer program developed by AES. AES was used to 

estimate the 100-year peak runoff volumes over a 24-hour period for the proposed condition. These unit 

hydrograph calculations are included in this report as Appendix F. This method calculates a unit 

hydrograph using time of concentration, soil loss rates, low loss fraction and an S-graph as specified in 

the Hydrology Manual.  

The computer program Pond Pack from Bentley was used to design and model the proposed detention 

basin and outlet structure for this project. The stage storage analysis and the hydrographs from AES were 

imported into PondPack to determine the required storage volume to mitigate proposed flows to the pre-

development peak flows. The basin routing calculations are included in this report as Appendix G. 

CONCLUSIONS 

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 facilities for storms up to the 

100-year condition. The mitigated development discharges less stormwater flows than existing site 

conditions. 
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Table 1.  100-year Peak Flow Comparison 

 

 

 

The detention system for the project site is designated to attenuate the post-development flows (46.86 
cfs) peak flow to less than half the pre-development flow of 36.75 cfs. The infiltration/detention tank 
provides 201,640 cf of storage and has a max water surface elevation of 1279.37 ft. The peak flows 
discharge through a 18” orifice at a max flow of 9.36 cfs. 

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 event were determined 

• The post-development un-mitigated flow rates for the 100-year event were determined 

• The required post-development mitigation up to the 100-year event was analyzed 

• Satisfactory post-development flow rates were demonstrated 

 

HYDRAULIC ANALYSIS 

METHODOLOGY 

A new on-site storm drain system, designed for the 100-yr 1-hr storm, will be installed to collect surface 

runoff at designated storm inlet locations across the site and convey flows downstream. Each inlet will be 

sized to limit ponding depths to less than the 6-inch curb height.  

Hydraulic calculations will be performed for the main storm drainpipes utilizing Flowmaster, a software 

program developed by Bentley. The software utilizes Manning’s equation to determine acceptable friction 

slopes for design. Pipe sizing calculations will also performed for the storm drain system within the project 

site. 

Inlet sizing calculations will be provided in the final design, but will not be included in the preliminary 

submittal. 

 

  

Analysis  Storm 
Total Site 
Acreage 

Peak Flow 
(cfs) 

Existing 100-yr 18.50 36.75  

Proposed 100-yr 18.50 44.49 
(Mitigated) 
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APPENDIX A 

 

NOAA ATLAS 14  
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APPENDIX B 

 
WEB SOILS REPORT  
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APPENDIX C 
 

FEMA FIRMette   
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APPENDIX D 
 

HYDROLOGY EXHIBITS  
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APPENDIX E 

 

RATIONAL METHOD CALCULATIONS 
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APPENDIX F 
 

UNIT HYDROGRAPHS CALCULATIONS  
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APPENDIX G 

 

INFILTRATION/DETENTION CALCULATIONS 
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APPENDIX H 

 

HYDROLOGY MANUAL REFERENCE MATERIAL 
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APPENDIX I 

 

GEOTECHNICAL REPORT 

 

 

 


