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1. Project Location and Scope  

1.1 Project Location 
The proposed development is located in the City of La Mesa, bound by Allison Avenue to the north, Date 

Avenue to the west and southwest, and a commercial parking lot to the southeast. See Figure 1 for the 

Site Vicinity Map. See Exhibit 1 for existing site topography.  

The total lot development area is 1.27 acres. The development will involve the construction of 

approximately 147 one- and two-bedroom units and is assumed to be a four-story podium with surface 

and underground parking.  

Figure 1-1: Site Vicinity Map 

1.2 Scope of Report 
This report will focus on identifying the hydrologic and hydraulic effects of the proposed 
development, by studying the 10-year, 50-year, and 100-year flow rates for the pre and post 
development conditions. 

This report will not discuss water quality measures or best management practices for stormwater 
mitigation. For information regarding best management practice requirements and implementation, 
refer to the project Storm Water Quality Management Plan (SWQMP).  

 

 

Project Site 
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2. Study Objectives 
The specific objectives of this drainage study are: 

 

• Calculate the pre and post development peak flow rates for the 10-year, 50-year, and 100-
year storm events. 

• Calculate the effects of the post development conditions on the existing hydrology and 
hydraulics. 

• Identify pre and post development areas of concern. 

3. Project Description 

3.1 Pre-Development Conditions 
The existing site consists of an asphalt parking lot to the west and a vacant site to the east. In the pre-
developed condition, the site consists of approximately 55% impervious surface. The pre-development 
condition is considered 1 drainage management area (DMA) per Exhibit 2.  

The overall site area drains from northeast to southwest with an elevation difference of approximately 
11.85 feet over a span of 291.62 feet. The underlying soil is type D per the NRCS Hydrologic Soil Group 
classifications. The existing drainage conveyance is urban. Based on the current topographic survey, the 
site sheet flow is either routed to a v-ditch gutter that routes the flow to an onsite catch basin located at 
the southwest corner of the site or directly to the aforementioned catch basin. All flow entering this 
catch basin is then routed to another catch basin located on Date Avenue. There appears no offsite 
runoff is conveyed through the site. 

3.2 Post Development Conditions 
The proposed site consists of impervious features including a 4-story housing complex, a central 
courtyard open to the sky, and an underground parking structure. The pervious features will involve 
biofiltration landscape planters surrounding the outside perimeter of the housing structure and in the 
podium deck of the courtyard. In the post-development condition, the site consists of approximately 91% 
impervious surface. The post-development condition is divided into 10 drainage management areas 
(DMAs) per proposed grading and site features: DMA #1 through DMA #10 per Exhibit 3.  

DMA #1 through DMA #10 consists of roof and podium drains which will be captured and conveyed to 
the proposed cistern. The captured runoff will then be discharged via sump pump to the proposed 
proprietary biofiltration system and discharged to the public storm drain system via curb drains. The 
proposed site will see a change of site topography due to the excavation of soil for the underground 
parking structure. The overall site development will join to the existing top of the curb. 

4. Methodology 

4.1 Hydrology 
The hydrology calculations are based on the San Diego County Hydrology Manual (June 2003). The 
project site is less than one square mile, and therefore the Rational Method was used to calculate 
the peak flow rate for the 10-year, 50-year, and 100-year storm events. The Rational Method 
calculates peak flow rate (Q) as a function of runoff coefficient (C), rainfall intensity (I), and drainage 
area (A): 



 

5 
 

Q = C * I * A 

Runoff Coefficients (C):  

Runoff Coefficients for Rational Method in the Hydrology Manual is used to compute the runoff 
coefficients for the development conditions given the site’s imperviousness, soil type, and land use: 

C = 0.9 * (%Impervious) + CP * (1 - %Impervious) 

The site’s imperviousness was determined by calculating the impervious area in the pre- and post-
development conditions. Per the Hydrology Manual, all sites are assumed to be made up of Type D 
soil. The project’s land use could be considered Commercial; however Industrial land use was 
assumed as a conservative approach to calculating the site’s peak flow rate. 

Rainfall Intensity (I):  

Rainfall intensities were determined from the Intensity-Duration-Frequency Design Chart in the 
Hydrology Manual. The design chart takes into consideration the time of concentration (Tc) and 
adjusted 6-hour storm rainfall amount (P6), see Exhibit 4, to calculate the rainfall intensity: 

I = 7.44 * P6 * D-0.645 

Area (A): 

Drainage area was determined by inspecting the existing and proposed conditions and delineating 
areas according to grading and site features. The Pre-Development Drainage Condition and Post-
Development Drainage Condition maps can be found in Exhibit 2 and Exhibit 3.  

4.2 Hydraulics 
The site is a property line to property line structure, all drainage will be designed per the Plumbing 

Code by plumbing engineer. Further information will be provided. 

5. Results and Conclusions 

5.1 Hydrology Results 
Table 5-1 and Table 5-2 summarize the hydrology results of the pre- and post- development 
conditions given the 10-year storm event frequency. The proposed development will decrease the 
amount of pervious area and thus increase the project site peak flow runoff. As seen in Table 5-1 
and Table 5-2, the peak flow runoff rate for the 10-year storm event increased from 3.86 cfs to 5.29 
cfs in the pre- and post- development conditions. This represents a roughly 37.05% increase in the 
peak runoff flow rate. A similar increase in the peak flow runoff rate is experienced in the 50-year 
and 100-year storm event, which can be seen in Table 5-1 and Table 5-2.  In the pre and post 
development conditions, the peak runoff rate increased from 4.93 cfs and 5.57 cfs to 6.76 cfs and 
7.64 cfs, respectively. This represents an overall 37.11% and 37.16% increase in the peak runoff flow 
rate. 
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Pre-Development Condition 

Drainage Area No. Area (acres) % Impervious Q10 (cfs) Q50 (cfs) Q100 (cfs) 

DMA 1.2 55% 3.29 4.20 4.75 

Total 1.2 55% 3.86 4.93 5.57 

Table 5-1: Hydrology Results for Pre-Development (10-Year, 50-Year, and 100-Year) 
 

Post-Development Condition 

Drainage Area No. Area (acres) %Impervious Q10 (cfs) Q50 (cfs) Q100 (cfs) 

DMA #1 0.3 87% 1.22 1.56 1.76 

DMA #2 0.1 89% 0.48 0.62 0.70 

DMA #3 0.1 97% 0.49 0.63 0.71 

DMA #4 0.0 98% 0.18 0.23 0.26 

DMA #5 0.1 95% 0.50 0.64 0.73 

DMA #6 0.1 98% 0.30 0.38 0.43 

DMA #7 0.1 97% 0.45 0.58 0.65 

DMA #8 0.2 89% 0.79 1.02 1.15 

DMA #9 0.2 92% 0.69 0.88 1.00 

DMA #10 0.0 84% 0.18 0.22 0.25 

Total 1.3 92% 5.29 6.76 7.64 

Table 5-2: Hydrology Results for Post-Development (10-Year, 50-Year, and 100-Year) 
 

5.2 Hydraulic Results 
The site is a property line to property line structure, all drainage will be designed per the Plumbing 

Code by plumbing engineer. Further information will be provided. 

5.3 Conclusions 
Proposed landscape area and various post construction BMPs identified in the project SWQMP will 

further alleviate the effects of additional hydrological or hydraulic demands which is typically 

expected from development.  
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