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1.0 PROJECT DESCRIPTION: 
This report is being prepared for the proposed project located at 9676 Marilla Drive, Lakeside, 

CA. 

 

The existing site includes previously developed land with flows over mostly natural (dirt) terrain 

and some pervious surfaces (concrete, asphalt & roofing). The existing right-of-way consists of a 

6” AC berm, AC street paving, and natural (dirt) terrain.  The proposed project will involve the 

installation of a new concrete driveway, landscaping, walkways and seven (7) residential 

detached units.  Surrounding land use is predominately multiple family developed residential 

lots, and a school facility. 

 

The project also proposes to develop the right-of-way to include concrete curb, gutter and a 5’ 

sidewalk adjacent to the site.  The lot slopes easterly from the rear of the property to the street at 

roughly 1%.   

 

2.0 MODELS & METHODS: 
This Preliminary Drainage Study incorporates a manual application of the Rational Method as 

described in the County of San Diego Hydrology Manual. 

 

Rainfall Data:  Standard intensity-duration design curve data generated from the County of San 

Diego Hydrology Manual. 

  

Topographic Data:  The Hydrology Maps shown in Appendix B define and contain information 

used as a basis of generating the project hydrology study. 

 

Runoff Calculations:  All runoff formulas, calculations and sizing information is shown in 

Appendix B. 

 

County of San Diego Drainage Design Criteria: 

The design criteria, as found in the County of San Diego Hydrology Manual, specifies the design 

runoff conditions based on the 100 year storm frequency as follows: 

 

(1) Within floodplain and floodplain fringe areas as defined by the Federal Emergency 

Management Agency (FEMA). The runoff criteria shall be based upon a 100-year 

frequency storm: 

(2) For all drainage channels and storm drain systems which will convey drainage from a 

tributary area equal to and greater than one (1) square mile, the runoff criteria shall be 

based upon a 100-year frequency storm. 

(3) For tributary areas under one (1) square mile: 

(a) The storm drain system shall be designed so that the combination of storm 

drain system capacity and overflow will be able to carry the 100-year frequency 

storm without damage to or flooding of adjacent existing buildings or potential 

building sites. 

 

 



 

 

Rational Method Hydrologic Analysis: 

Design Storm – 100-year return interval 

Land Use – Residential 

Soil Type – Hydrologic soil group D was assured for all areas. Group D soils have very slow 

infiltration rates when thoroughly wetted. Consisting chiefly of clay soils with a high swelling 

potential, soils with a high permanent water table, soils with clay pan or clay layer at or near the 

surface, and shallow soils over nearly impervious materials, Group D soils have a very slow rate 

of water transmission. 

Runoff Coefficient – Runoff coefficients are used/selected in accordance with the County of San 

Diego Hydrology Manual.  When a watershed encompasses solely roofing and/or  impervious 

conditions, a runoff coefficient of 0.95 was selected. 

Method of Analysis – The Rational Method is the most widely used hydrologic model for 

estimating peak runoff rates. Applied to small urban and semi-urban areas with drainage areas 

less than 0.5 square miles, the Rational Method relates storm rainfall intensity, a runoff 

coefficient, and drainage area to peak runoff rate. This relationship is expressed by the equation: 

 

Q = CIA, where: 

 

Q = The peak runoff rate in cubic feet per second at the point of analysis. 

C = A runoff coefficient representing the area – averaged ratio of runoff to rainfall 

intensity. 

I = The time-averaged rainfall intensity in inches per hour corresponding to the time of 

concentration. 

A = The drainage basin area in acres. 

 

3.0 ANALYSIS & CONCLUSIONS: 
The drainage system has been analyzed for capacity and functionality of the proposed system 

with the improvements of the ultimate condition. The 100-year storm was modeled using 

Aquaveo Software Hydraulic Toolbox, as required by San Diego County. Calculations for the 

design were made using methodology presented in the County of San Diego Hydrology Manual. 

 

 C-Value  I100  Area (Ac)  Q100  

Existing Condition 0.49 4.62 0.33 0.75 cfs 

     

Pervious Runoff Area (LID Landscaping) 0.57 4.62 0.06 0.16 cfs 

Roof Runoff (to LID Landscaping) 0.95 4.62 0.14 0.62 cfs 

Driveway Runoff (LID Porous Paving) 0.95 4.62 0.13 0.26 cfs 

Developed Total   0.33 1.04 cfs 

 
Drainage 

Management 
Area (DMA) 

Name 

DMA Area Post-Project 
Surface Type 

DMA 
Runoff 
Factor 

DMA Area x 
Runoff Factor = 
Minimum LID 

Area 

Proposed 
LID Area 

(sf) 

LID Landscape 8,712 sf (0.20 ac) Planter/Landscape 0.1 871 sf 889 sf 

LID Paving 5,663 sf (0.13 ac) Porous Paving 0.1 566 sf 612 sf 

 



 

 

In the existing condition, runoff was conveyed through surface flows to the existing AC street 

and 6” berm, and ultimately to the existing storm drain network. In the proposed condition, all 

drainage patterns will ultimately remain the same, and overall site runoff will be reduced.  

 

This project proposes two landscaped infiltration ‘basins’ similar in design to Appendix C, 

located at the front and rear of the site, together with porous paving in sections of the proposed 

driveway.  The LID Plan detailing these locations is shown in Appendix D.  The increase in 

runoff by this development shall be mitigated via these infiltration basin areas and porous 

concrete installation within the proposed driveway.  Based on the calculations above, these LID 

design features will mitigate 99% of the project site runoff during a 100-year storm event. 

 

The required storage volume for this project has been calculated to 0.014 ac-ft (610 cf) during a 

100-year storm, based on the detention calculations in Appendix B. 

 

Storage volume proposed on-site has been calculated to 889 cf in the landscaping areas, and 612 

cf within the porous paving area. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

Appendix A ............................................................................................... Vicinity Map 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





 

 

 

 

 

 

 

 

 

 

Appendix B ................................................. Hydrology Calculations, Tables & Figures 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 











online_tr55_detention:   TR-55 detention basin storage volume calculator

A detention basin in an urban area.

Reference: Natural Resources Conservation Service. (1986).
TR-55 Urban Hydrology for Small Watersheds,

Chapter 6: Storage Volume for Detention Basins.

INPUT DATA:

[Sample input file]

Watershed (optional):   

Units:       
SI units (metric)
U.S. Customary (SI units) [U.S. units]

Catchment area A (ha) [ac]:      0.33 ac

Storm depth P (mm) [in]:      2.5 in.

Storm type:       
Type I / Type IA
Type II / Type III

Pre-development peak flow Qo (m3/s) [cfs]:      0.75 cfs

Post-development peak flow Qi (m3/s) [cfs]:      1.04 cfs

OUTPUT:

Watershed name (optional):   

Selected units:  U.S. Customary units

Selected storm type:  Type II / Type III

Runoff volume Vr =   0.069  ac-ft

Ratio Qo / Qi =   0.721

Ratio Vs / Vr =   0.204

Detention basin storage volume Vs =   0.014  ac-ft

Calculate Reset

  Your request was processed at  01:07:40 pm on December 30th, 2014   [ 141230  13:07:40 ]. 

Thank you for running online_tr55_detention.   [140429]

Page 1 of 1Online TR-55 calculator, online TR-55 storage volume for detention basin, TR-55 detenti...

12/30/2014http://onlinecalc.sdsu.edu/onlinetr55detention.php
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Simple Infiltration Planter

Details created by a partnership of: These details are provided for you to use and modify
as desired for commercial purposes under the
Creative Commons Attribution-Share Alike 3.0
Unported LIcense. Details should be applied by
knowledgeable professionals. Use at your own risk.

LID 2.06

1 of 1

Scale: NTS

EXISTING GRADE

NATIVE PLANTS PER LANDSCAPE

ARCHITECT/DESIGNER

DISTURBED NATIVE SUBGRADE

6"-12" TYP

PONDING DEPTH

WIDTH (18" MIN)

2-3" MULCH, OPTIONAL

FINISH GRADE

DEEP CURB OR WALL,

CONSULT

GEOTECHNICAL

ENGINEER FOR

OVERTURNING

ANALYSIS

APPROVED FILL, OPT

UNDISTURBED NATIVE SUBGRADE

DESIGN NOTES:

1. PLANT WITH PLANTS PER LANDSCAPE ARCHITECT DWGS. NATIVE PLANTS ARE PREFERRED,

BECAUSE NON-NATIVE AND INVASIVE SPECIES CAN REPRODUCE DOWNSTREAM AND DAMAGE

HABITAT. IF NON-NATIVES ARE CHOSEN, BE SURE THAT THEY WILL NOT DAMAGE DOWNSTREAM

HABITAT.

2. RUNOFF EXCEEDING THE VOLUME THAT CAN BE INFILTRATED WILL OVERFLOW FROM THE LOWEST

POINT. APPROPRIATE CONVEYANCE THAT WILL NOT CAUSE EROSION OR DAMAGE TO DOWNHILL

STRUCTURES MUST BE PROVIDED.

CONSTRUCTION NOTES:

2. BUILD AND VEGETATE PLANTER AS EARLY AS POSSIBLE TO ESTABLISH PLANTINGS BEFORE

DIRECTING STORMWATER RUNOFF TO IT OR DIVERT STORMWATER AROUND FACILITY. PREFERABLY,

THIS PERIOD WOULD LAST A MINIMUM OF 3 MONTHS OR PER LANDSCAPE ARCHITECT/DESIGNER

GUIDELINES.

3. INFILTRATION AREAS (THE AREA OF THE PLANTER AS DEFINED BY THE TOP ELEVATION OF THE

DEEP CURBS OR WALLS) SHALL BE FENCED OFF FROM THE FIRST DAY OF EARTH MOVING UNTIL

PROJECT COMPLETION TO PREVENT COMPACTION OF THE SUBGRADE, DIRT TRACKING ONTO ANY

LAYER OF THE FACILITY AND STOCKPILING OF CONSTRUCTION MATERIALS THAT MAY CLOG THE

SURFACE.

4. DURING EXCAVATION OF NATIVE SOILS TO THE BOTTOM OF THE FACILITY, RAINFALL MAY CAUSE

FINES TO CLOG THE SURFACE OF THE FACILITY. IF THE NATIVE SOIL HAS BEEN EXPOSED TO

RAINFALL, HAND RAKE THE SURFACE TO A DEPTH OF 3" TO RESTORE INFILTRATION CAPACITY.

5. CALL THE CIVIL ENGINEER, [ENTER NAME HERE] AT [ENTER PHONE NUMBER HERE] 24 HOURS IN

ADVANCE OF CONSTRUCTING THIS FACILITY SO CONSTRUCTION OBSERVATION CAN BE

PERFORMED TO IDENTIFY VARIATIONS IN THE FIELD THAT MAY AFFECT DESIGN AND VERIFY

PROPER CONSTRUCTION.

NOTES
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