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1.0 PROJECT DESCRIPTION 

 

1.1 Purpose of Study 

 

The purpose of this study is to support the site redevelopment plans for an 

existing commercial property located in the jurisdictional boundary of the County 

of San Diego. This study will demonstrate that the post-development 100-year 

peak runoff will not exceed existing peak runoff rates. 

 

 

 

1.2 Project Description 

 

The site is an existing low-density commercial site composed of a small grocery 

store market, a small hamburger restaurant, and an existing operating landscape 

nursery. The project fronts onto old highway 395 which bounds the project to the 

east. 

 

The project proposes to retain the two existing buildings, add two new retail 

buildings near the northern portion of the site, and add a third convenience store 

building near the southern point of the site. The convenience store will include a 

six-pump fuel island. Along with the newly constructed buildings, the project 

proposes to add reconfigured parking spaces, drive isles and various patio areas 

and walkways throughout the site. The project will have two access points to Old 

Highway 395. 



  

2.0 VICINITY MAP 

 

 

The project is located on the western side of Old Highway 395 just north of the 

intersection of Interstate l5 and Highway 76 Pala Road, in the county of San 

Diego, California. 
 

 

 



  

3.0 DESCRIPTION OF WATERSHED 

 

3.1 Pre-Development Topography and Drainage Patterns 

 
The site is an existing low-density commercial site composed of a small grocery 

store market, a small hamburger restaurant, and an existing operating landscape 

nursery. The project fronts onto old highway 395 which bounds the project to the 

east. The project is bounded by Via De Todos Santos to the west, and Via 

Belmonte to the north. The property drains primarily by overland flow to an 

existing drain inlet located at about the mid north/south point near the easterly 

boundary of the site along Old Highway 395. The site is relatively level with a 

small 2:l cut slope forming the rear of the property where it meets grade with Via 

De Todos Santos.  According to the Web Soil Survey, the western 25% property  

is composed of Soils Type A (along the cut slope). The remainder of the property 

is Soil Type C. The site is well traveled, and compaction of topsoil is estimated to 

be high.  The same runoff factors will be used for the overall project calculations. 

The approximately average percentage of impervious of the existing site condition 

was estimated based on aerial photography and detailed aerial topographic 

mapping. The approximately average percentage of impervious of the existing site 

condition is 30%. From Table 3-l “RUNOFF COEFFICIENTS FOR URBAN 

AREA”, values of runoff coefficient “C” for 30% impervious are used in the pre- 

development onsite runoff calculations. The Runoff Coefficient C value is chosen 

based on the percentage of impervious of the entire site.  

There is a drainage pipe that crosses the site and meets the on-site discharge at the 

onsite drain inlet at the POC. The drainpipe conveys the discharge of a portion of 

Via Todos Santos and the tributary offsite area of approximately 5 acres of the 

neighboring residential subdivision. The approximately average percentage of 

impervious of this offsite drainage area is 40%. From table 3-l values of runoff 

coefficient “C” for 40% impervious are used in the pre-development offsite pass- 

through drainage calculations. 

A pre-developed drainage map can be found as Attachment 2 in this report. 

 

 
3.2 Post-Development Topography and Drainage Patterns 

 

The project proposes to retain the two existing buildings and add two new retail 

buildings near the northern portion of the site, and a third convenience store 

building near the southern point of the site. The convenience store will include a 

six-pump fuel island. Along with the additional new buildings the project 

proposes to add reconfigured parking spaces, drive isles and various patio areas 

and walkways throughout the site. The project will have two access points to Old 

Highway 395. 
 

The project proposed to install several biofiltration basins for storm water quality 

to incorporate the collection of storm water from the building and parking lot and 



  

direct the storm water through storm water drainage pipes to POC, which is 

located at the east edge of the study site. 
 

The average impervious square footage of the post-development was estimated 

based on aerial photography and detailed aerial topographic mapping to be 

approximately 80% of the site. From table 3-l “RUNOFF COEFFICIENTS FOR 

URBAN AREAs”, runoff coefficients for 80% impervious will be used in the 

post-development runoff calculations. 

A post-developed drainage map can be found as Attachment 2 in this report. 

At node 107, the proposed connection to the public storm drain system, the flows 

provide an increase in runoff of 0.391 cfs, therefore, BMP-802 is being used for 

the peak flow detention. After mitigation, the flows at this proposed connection to 

the public storm system decreased by 1.378 cfs. Please see the mitigation 

calculations in Attachment 3g and Hydrograph report in Attachment 5 in this 

report.  
 
 

3.3 Hydrologic Unit Contribution 

 

The project is located in the Bonsall Hydrologic Sub Area of the Lower San Luis Rey 

Hydrologic Area of the San Luis Rey Hydrologic Unit (903.12). The project is 

tributary to a public storm drain system that discharges to the San Luis Rey River. 

 

A map showing the project location with respect to the hydrologic basin areas can be 

found in Attachment 2 in this report. 

 

 

4.0  METHODOLOGY 

 

This report is prepared in accordance with the 2003 San Diego County Hydrology 

Manual (Hydrology Manual). Based on the overall tributary study area, calculations 

are based on the Rational Method. 
 

 4.1   Hydrology Software 

 

The main program is the “San Diego County Rational Hydrology Program” by 

CIVILCADD/CIVILDESIGN Engineering Software, 1991-2004 Version 7.4, 

refereed hereafter as “CIVILD”. This program specifically utilizes the methods 

prescribed in the County of San Diego Hydrology Manual and is one of the 

approved programs for the use in the San Diego area. 

 

4.2  Routing Software 

 

Hydraflow Hydrographs Extension for Autodesk Civil 3D, Version 2021is used 

for hydrologic routing of the entire project site. The hydrograph developed from 

the rational method is then manually entered into this software and routed into 

detention system. The hydrograph report can be found in Attachment 5 in this 



  

report.  

 

                 4.3        Soils Type Determination 

 

The soils type for the project was determined by mapping the project limits on the 

EPA Web Soil Survey website. The Web Soil Survey indicates that the entire site 

is composed of soil types A and C.  By observation, Appendix A of the 

Hydrology Manual supports the use of these two soil types in the calculations. 

 

4.4 Isopluvial Value Determination 

 

The isopluvial values for the l00-year 6 hour and 24-hour storm events were 

determined by plotting the project’s location on the respective exhibits from 

Appendix B of the Hydrology Manual. 

 

 

4.5 CEQA Requirements 

 

 The proposed project would not substantially alter the existing drainage pattern of 

the site or area, including through the alteration of the course of a stream or river, 

or substantially increase the rate or amount of surface runoff in a manner which 

would result in flooding on- or off-site. No significant alteration of any stream or 

river will occur on this site due to grading operations. All defined drainage 

channels are due to erosive effects of high velocity runoff from the uphill slopes. 

The development of the site will help mitigate further erosion downstream. 

 

• The proposed project does not create or contribute runoff water which 

would exceed the capacity of existing or planned storm water drainage 

systems. The flows from the project leave the site at less than 

predeveloped rates per the mitigated flow rates shown. 

 

• The proposed project does not place housing within a 100-year flood hazard 

area as mapped on a federal Flood Hazard Boundary or Flood Insurance Rate 

Map or other flood hazard delineation map, including County Floodplain 

Maps. No housing is proposed, and no FIRM identified flood hazard areas 

are located on the parcel. 

 

• The proposed project does not place structures within a 100-year flood 

hazard area which would impede or redirect flood flows. No FIRM 

identified flood hazard areas are located on the parcel. 

 

• The proposed project does not expose people or structures to a significant risk 

of loss, injury or death involving flooding as a result of the failure of a levee 

or dam. No levees or dams are proposed, and all runoff is being mitigated in 

properly designed flow control basins with redundancies. This will be noted 

in the conclusion. 



  

5.0 CALCULATIONS 

 

5.1 Determination of Drainage Area Parameters 

 

The drainage area parameters are determined by delineating the extents and flow direction 

of runoff from each of the pre and post development drainage areas and measuring the 

respective changes in elevation, flow length and drainage area acreage. See Attachments l 

and 2 of this report for the respective drainage area exhibits. 

 

5.2 Runoff Coefficient 

 

The runoff coefficients for each of the drainage areas are taken from Table 3-l of the 

Hydrology Manual. Based on the EPA Web Soil Survey, this project site is type A and 

type C soil. The runoff coefficients C are based on the %IMPER. for this project. The 

runoff coefficients for each of the drainage areas are taken from Table 3-l of the San Diego 

County Hydrology Manual. For this project, the approximately average percent of 

impervious of the post development is 80%. 

 

Table 3-l is included in the CIVILD software, and the values chosen based on the 

program input parameters. The output file was checked to ensure that the correct C values 

are used. 

 

In order to not have a negative impact on the post development downstream facilities, 

detention structure is needed in this project. The method we are using here on how to use 

the resulting values of the outflow hydrograph is recalculate the runoff coefficient C value 

based on fix values of the outflow hydrograph to achieve a Cout. The detailed description 

and calculation of the Cout value can be found in Attachment 5 in this report.  
 

5.3 Manning Roughness Coefficient 

 

Three values for the Manning Roughness Coefficient are used in the hydrology 

calculations. One for the overland flow travel time calculations, second for the pipe flow 

friction factor, and third for the street section/gutter flow calculations. 

For the closed conduit calculations, the value for the roughness coefficient is taken from 

the Hydraulic Design Manual Table A-2. It is assumed that pipe material of Smooth 

Plastic Pipe (HPDE and PVC), Spiral Rib Pipe, Reinforced Concrete Pipe (RCP), or a 

similar material will be used on the project. The Manning’s n factor for this class of pipe 

material is 0.0l3. 

For the paved street surfaces and the gutter flow calculations, a value of 0.0l3 is used.  

This is taken from the hydraulic design manual, Table A-l and Table A-3. 

 
 

5.4 Rational Method Calculation Summary 

 

The peak runoff values for the 100-year storm are calculated according to the Hydrology 

Manual rational method. The calculations are performed using the CivilD software. A 

summary of the initial calculations is summarized in the table below: 

 



  

Summary Table of Drainage diescharges from the Project  

  Node Number  

Q100** 

(cfs) 

Area 

(Acres) 

Tc 

(Min) 

V100 

(ft/s) C* 

I* 

(in/hr) 

PRE POC Node 406 34.46 11.192 9.26 19.5 0.5 6.2 

POST POC Node 109 34.17 11.192 9.34 19.34 0.5 6.16 

POST  

MITIGATION POC Node 109 32.795 11.192 9.33 21.43 0.48 6.17 

 
Table 1: Q-100 Analysis Results 

 

Note: The comparison of our analysis is made about the same discharge points for the project. Drainage 

discharging from the project to the existing l8 inches pipe. 
 

Note:  
*Average rainfall intensity is calculated based on I = 7.44*P6Tc

-O.645. Average runoff coefficient 

“C” is calculated based on Q = CIA. 

 

** The total discharge here include the public road improvements. 

 



  

Summary of Post Unmitigated Flows at Each BMP 

 

 

Basin Node Area (Acres) Q100 (cfs) 

BMP-103 

Node-103 

1.020 3.125 

BMP-201 

Node-202 

0.540 4.183 

BMP-302 

Node-302 

0.310 2.230 

BMP-401 

Node-402 

0.180 1.295 

BMP-503 

Node-503 

0.566 2.554 

BMP-602 

Node-602 

0.170 1.223 

BMP-702 

Node-702 

0.320 1.743 

BMP-802 

Node-802 

0.970 2.674 

 
Table 2: Q-100 flows at each basin node 

 

Per Table 1 (see above) the post development flow of 34.17 cfs is lower than the 

pre-development flow of 34.46 cfs. 

 

CivilD data and output files can be found in Attachment 3 of this report. 

 

By observation of the results in the summary table, the proposed redevelopment 

of the site will have an overall decrease in the 100-year peak flow discharge from 

the site. 

  

6.0  CONCLUSION 

Based on the results of this report, the project does not increase the 100-year peak 

flow rate of the mitigated stormwater discharge from the site as flows are lower 

than those of the Pre-development. The project meets the County of San Diego 

standards for peak flow control and therefore can concluded that this project will 

not impact the existing downstream storm drainage facilities. 

 

This project does not sit within a 100-year flood hazard zone as mapped on the 

federal Flood Insurance Rate maps for this area. 

 

• The proposed project would not substantially alter the existing drainage 

pattern of the site or area, including through the alteration of the course of a 

stream or river, or substantially increase the rate or amount of surface runoff 

in a manner which would result in flooding on- or off-site. No significant 

alteration of any stream or river will occur on this site due to grading 



  

operations. All defined drainage channels are due to erosive effects of high 

velocity runoff from the uphill slopes. The development of the site will help 

mitigate further erosion downstream. 

 

• The proposed project does not create or contribute runoff water which would 

exceed the capacity of existing or planned storm water drainage systems. The 

flows from the project leave the site at less than predeveloped rates per the 

mitigated flow rates shown. 

 

• The proposed project does not place housing within a 100-year flood hazard 

area as mapped on a federal Flood Hazard Boundary or Flood Insurance Rate 

Map or other flood hazard delineation map, including County Floodplain 

Maps. No housing is proposed, and no FIRM identified flood hazard areas 

are located on the parcel. 

 

• The proposed project does not place structures within a 100-year flood hazard 

area which would impede or redirect flood flows. No FIRM identified flood 

hazard areas are located on the parcel. 

 

• The proposed project does not expose people or structures to a significant 

risk of loss, injury or death involving flooding as a result of the failure of a 

levee or dam. No levees or dams are proposed, and all runoff is being 

mitigated in properly designed flow control basins with redundancies. This 

will be noted in the conclusion. 


