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Section 1 – Discussion (Drainage Concept, Methodology, and Vicinity Map) 

 
 
Project Information 
Name of Project:  Jutras Residence 
Project Location:  Latitude: 32.840295° Longitude: -116.952997° 
Client Name/Applicant:  Louis Jutras 
Contact Address:  11510 Rocoso Road, Lakeside, CA 92040 
Contact Phone:  619-495-2785 
Legal Description:  Parcel 1, portion of Lot 2, Block 7 of the subdivision of lots 'H' and 'O' of Rancho el 
Cajon, in the City of Santee, County of San Diego, State of California, according to map thereof no. 817 
filed in the office of the county recorder of San Diego County April 2, 1896 and a portion of the south half 
of Lakeside Avenue, now vacated and closed to public use as described in deed doc.#2000-0121825 
recorded march 10, 2000, O.R. 
 
Project Overview 

The subject project is a residentially zoned site that is undeveloped.  This study is aimed to 
analyze the proposed project’s storm water drainage needs for collection, conveyance, and discharge of 
stormwater within the subject parcel.  This study has been prepared in conjunction with a Preliminary 
Grading Plan for the construction of a mixed use development project.  This study will also analyze offsite 
drainage collection and conveyance, if there are any offsite watersheds that require drainage conveyance 
through the project site. 
 
Storm Water Drainage Concept 

Currently, storm water is conveyed across the existing parcel via sheet flow to a brow ditch on the 
north side of the project.  Storm water then flows northerly in a flow line in the center of the existing acess 
driveway.  The subject improvements will convey water collected from the proposed single family dwelling 
development, driveway, flatwork, and landscaping to the northwest where it will be conveyed to the 
existing drainage course and will be released in a controlled fashion to the same existing point of storm 
water discharge.  

 
Methodology 

Per Section 3.1 of the SDCHM the design storm frequency for this project is the 100-year event.  
The method to determine flows is based on the size of watershed, for an area that is up to 1 square mile, 
the Rational Method or Modified Rational Method shall be used.  No onsite junctions of independent 
drainage systems are present within this design, so the Rational Method will be the selected method for 
determining the peak storm water runoff rate.  The Rational Method estimates the peak rate of runoff at 
any location in the watershed as a function of Area, Runoff Coefficient, and Rainfall Intensity for a 
duration equal to the time of concentration.  See the SDCHM, Section 3 for a full explanation of the 
Rational Method and its implementation. 
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Section 1 (Cont.) – Vicinity Map 
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Section 2 – Declaration of Responsible Charge 
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Section 3 –Pre-Project Rational Method Calculations 

 
 
The hydrologic design for this project is based on the design criteria outlined in the San Diego County 
Hydrology Manual, June 2003 (SDCHM), Section 3 - Rational Method. 
 
Pre-Project Watershed Description 
The pre-project watershed land use is described as county element Permanent Open Space (Natural).  
Existing grades within the watershed are moderate, running between 5% - 15%.  There are no existing 
impervious surfaces onsite which will be taken into account using the counties land use to runoff 
coefficient table and assigning a C value based on land use. 
 
Runoff Coefficient for Urban Runoff 
Per Appendix ‘A’ – SDCHM – Hydrologic Soil Groups Map 

 Soil Group B 
Per Appendix ‘C’ – SDCHM – Runoff Coefficients for Urban Areas 

 Land Use: County Element – Permanent Open Space (Natural) 

 Soil Type: B 

 C = 0.25 
 
Design Frequency Storm Determination 
Per Section 2.3 of the SDCHM the flood frequency for determining the stormwater discharge for drainage 
that is upstream of any major roadway is the 100-year, 6-hour event. 
 
Design Frequency Storm Data 
Per Appendix ‘B’ – SDCHM – Rainfall Isopluvial Maps 

 Event: 100-year, 24-hour (P=5.3 Inches) 

 Event: 100-year,   6-hour (P=2.6 Inches) 
 
Application of Weighted Average Rainfall Amount 
Per Appendix ‘D’ – SDCHM – Intensity-Duration Design Chart 

 P6/P24 = 49%, no adjustment needed for weighted average 
 
Time of Concentration 

 Tc = Ti + Tt   

 Per Table 3-2 – SDCHM, Ti Max = 6.9 min. for Natural at 10.0% slope 

 Checking this against Figure 3-3 – SDCHM yields using the Maximum Ti = 6.9 minutes 

 Per Figure 3-4 – SDCHM with a DE= 84’ and L=300’ Tt = 0 minutes 

 Tc = Ti + Tt = 6.9 + 0 = 6.9 minutes 
 
Intensity-Duration Design Chart 
Per Appendix ‘D’ – SDCHM – Intensity-Duration Design Chart, P6 = 3.6”, Tx= Per Appendix ‘D’ 
Tx= 6.9 Min. I = 5.2 in/hr 
 
Basin Areas 
A = 1.01 Acres 
 
Peak Discharge Flow Rate 
Q100 = CIA = (0.25)(5.2)(1.01) = Q100 = 1.3 ft

3
/s 
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Section 4 –Post-Project Rational Method Calculations 

 
 
The hydrologic design for this project is based on the design criteria outlined in the San Diego County 
Hydrology Manual, June 2003 (SDCHM), Section 3 - Rational Method. 
 
Post-Project Watershed Description 
The post-project watershed land use is described as county element Residential 1.0 DU/Ac.  Existing 
grades within the watershed are moderate, running between 5% - 15%.  The project proposes various 
impervious surfaces which will be taken into account using the counties land use to runoff coefficient table 
and assigning a C value based on land use. 
 
Runoff Coefficient for Urban Runoff 
Per Appendix ‘A’ – SDCHM – Hydrologic Soil Groups Map 

 Soil Group B 
Per Appendix ‘C’ – SDCHM – Runoff Coefficients for Urban Areas 

 Land Use: County Element – Residential 1.0 DU/Ac 

 Soil Type: B 

 C = 0.32 
 
Design Frequency Storm Determination 
Per Section 2.3 of the SDCHM the flood frequency for determining the stormwater discharge for drainage 
that is upstream of any major roadway is the 100-year, 6-hour event. 
 
Design Frequency Storm Data 
Per Appendix ‘B’ – SDCHM – Rainfall Isopluvial Maps 

 Event: 100-year, 24-hour (P=5.3 Inches) 

 Event: 100-year,   6-hour (P=2.6 Inches) 
 
Application of Weighted Average Rainfall Amount 
Per Appendix ‘D’ – SDCHM – Intensity-Duration Design Chart 

 P6/P24 = 49%, no adjustment needed for weighted average 
 
Time of Concentration 

 Tc = Ti + Tt   

 Per Table 3-2 – SDCHM, Ti Max = 11.5 min. for Residential (1.0 DU/A or less) at 1.0% slope 

 Checking this against Figure 3-3 – SDCHM yields using the Maximum Ti = 11.5 minutes 

 Hydraulic Calculation (Manning’s) – Brow Ditch 

 Poured Concrete, n=0.015, Q = 1.3 ft
3
/s, Longitudinal Slope = 0.24 (Average) 

 Solution Velocity at Solution Depth = 10.3 ft/s for 100’ = T = 0.2 minutes 

 Tc = Ti + Tt = 11.5 + 0.2 = 11.7 minutes 
 

Intensity-Duration Design Chart  
Per Appendix ‘D’ – SDCHM – Intensity-Duration Design Chart, P6 = 2.6” 
Tx= 11.7 Min. I = 4.0 in/hr 
 
Basin Areas 
A = 1.01 Acres 
 
Peak Discharge Flow Rate 
Q100 = CIA = (0.32)(4.0)(1.01) = Q100 = 1.3 ft

3
/s 

 
 
 
 



Projection Engineering, Inc.  0 Lea Terrace Drive – Preliminary Drainage Study 

 8 of 8 Job Number: 201220-01 

 

Section 5 – Summary Table and Conclusion Narrative

 
 
 

*Drainage Summary Table 

 Pre-Development Data Post Development Data 

Basin #1: Q100 Peak 
Runoff Rate 

1.3 ft
3
/s 1.3 ft

3
/s 

Basin #1: V100 Peak 
Runoff Velocity 

4.5 ft/s 4.5 ft/s 

 
 
Conclusion 
 
Proposed improvements will convey stormwater from the impervious and pervious areas within the 
development to the face of curb at the northwest end of the improvements.  The runoff rate comparison 
from pre-development to post development shows no increase in flow in Basin #1 due to the installation 
of the impervious areas, and the slowing of the time of concentration due to grading activities.  
Stormwater will be released in a controlled manner with adequate erosion control protection to the 
downstream reach.  This development including the designed mitigation measures will not adversely 
affect the current property and surrounding parcels.  The proposed development will not substantially 
alter existing drainage patterns in a manner which would increase erosion or siltation onsite or offsite, all 
streams or rivers will not be altered.  This development will not alter 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 
onsite or offsite.  This development will no contribute runoff water which would exceed the existing 
capacity of the downstream drainage facilities.  This development or structures within this development 
are not placed within the FEMA flood hazard boundary or any other flood hazard map.  This project will 
not expose people or structures to significant risk of loss, injury or death involving flooding as a result of 
failure of a levee or dam.  
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Appendix ‘A’ 
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Appendix ‘B’ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Project Site
   P = 2.6"



Project Site
   P=5.3"
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Appendix ‘C’ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Existing

Tc = 0



 
San Diego County Hydrology Manual     Section:   3 
Date:  June 2003     Page:         6 of 26 
 

 

Table 3-1 

RUNOFF COEFFICIENTS FOR URBAN AREAS 

 

Land Use Runoff Coefficient “C” 

Soil Type

NRCS Elements County Elements % IMPER. A B C D 

Undisturbed Natural Terrain (Natural) Permanent Open Space 0*     0.20 0.25 0.30 0.35

Low Density Residential (LDR) Residential, 1.0 DU/A or less 10 0.27 0.32 0.36 0.41 

Low Density Residential (LDR) Residential, 2.0 DU/A or less 20 0.34 0.38 0.42 0.46 

Low Density Residential (LDR) Residential, 2.9 DU/A or less 25 0.38 0.41 0.45 0.49 

Medium Density Residential (MDR) Residential, 4.3 DU/A or less 30 0.41 0.45 0.48 0.52 

Medium Density Residential (MDR) Residential, 7.3 DU/A or less 40 0.48 0.51 0.54 0.57 

Medium Density Residential (MDR) Residential, 10.9 DU/A or less 45 0.52 0.54 0.57 0.60 

Medium Density Residential (MDR) Residential, 14.5 DU/A or less 50 0.55 0.58 0.60 0.63 

High Density Residential (HDR) Residential, 24.0 DU/A or less 65 0.66 0.67 0.69 0.71 

High Density Residential (HDR) Residential, 43.0 DU/A or less 80 0.76 0.77 0.78 0.79 

Commercial/Industrial (N. Com) Neighborhood Commercial 80 0.76 0.77 0.78 0.79 

Commercial/Industrial (G. Com) General Commercial 85 0.80 0.80 0.81 0.82 

Commercial/Industrial (O.P. Com) Office Professional/Commercial 90 0.83 0.84 0.84 0.85 

Commercial/Industrial (Limited I.) Limited Industrial 90 0.83 0.84 0.84 0.85 

Commercial/Industrial (General I.) General Industrial 95 0.87 0.87 0.87 0.87 

     

*The values associated with 0% impervious may be used for direct calculation of the runoff coefficient as described in Section 3.1.2 (representing the pervious runoff 

coefficient, Cp, for the soil type), or for areas that will remain undisturbed in perpetuity.  Justification must be given that the area will remain natural forever (e.g., the area 

is located in Cleveland National Forest). 

DU/A = dwelling units per acre 

NRCS = National Resources Conservation Service 
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Appendix ‘D’ 
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