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Introduction 
 
This project involves the demolition of all existing improvements on the 
property located at 1011 Grand Avenue (commercial development) and the 
construction of a mixed-use project consisting of 40 residential apartment 
units and 4 commercial units with parking garage, utilities, treatment BMPs 
and landscaping.  
 
The attached drainage area maps are from a topographic survey by 
Christensen Engineering & Surveying, dated August 07, 2020. As shown 
on the pre-construction drainage area map, drainage from the site is by 
surface flow and is urban in character. Prior to construction site runoff 
flows westerly onto Cass Street (1.90 cfs for the 100-yr storm). No offsite 
run-on flows through the project site. The project prior to development is 
commercial with no drainage conveyance system nor runoff treatment.   
 
Following construction, site runoff flows to Grand Avenue from a curb 
outlet, then flows westerly to Cass Street and joins runoff from a Cass 
Street curb outlet and from the unnamed alley southerly of the site (1.85 
cfs). Due to a change in slope precipitation intensity is decreased slightly, 
which results in a decrease in total site runoff (0.05 cfs). The ultimate 
collection of runoff into the public storm drain system remains the same (at 
a curb inlet Dawes Street southerly of Oliver Avenue). The site has 23,027 
sf of imperviousness existing and a proposed 23,807 of imperviousness, 
following development, a change from 94.4% to 97.6% area of 
imperviousness.  
 
Impervious area runoff will be treated by two raised standard Filterra units 
due to the site being hydromodification exempt and being classified a non-
infiltration site. The site is required to treat 1.5 times the flow based runoff 
(weight adjusted runoff coefficient) times 0.2 in/hr times the area flowing to 
the Filterra units). After treatment, runoff is conveyed to two curb outlets, 
one in Grand Avenue and Cass Street. The required retention element of 
the project is achieved through flow from 496 sf of roof runoff flowing over 
514 sf of landscaping in 18” amended soil in a raised planter at the NE 
corner of the property and a vegetated swale along the easterly boundary, 
discharging to the unnamed alley southerly of the project site, by sheet 
flow. The project discharges runoff to a hardened conveyance system that 
discharges to an exempt water body (Mission Bay). Runoff flows onto 
Cass Street then flows southerly to Oliver Avenue and then easterly to 
Dawes Street and then southerly to a westerly curb inlet and then flows 
easterly to another curb inlet and then southerly in a 39” RCP drain to 
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Calculations 
 

1. Intensity Calculation 
 
Existing Condition 
 
 From the City of San Diego Drainage Design Manual, Figure A-4 
Tc = Time  of concentration 
 
Tc = (1.8 (1.1-C) D1/2)/S1/3 

 
Since the difference in elevation is 3.8’ (25’-21.2’) and the 
distance traveled is 272’, S=1.4%. C = 0.85 (pre-construction). 
 
Tc = 6.6 minutes. 
 
From Figure A-1 
 
I100 = 4.0 inches 

 

Post-Construction Condition 
 
Tc = (1.8 (1.1-C) D1/2)/S1/3 

 
Since the difference in elevation is 3’ (23.5’-20.5’) and the 
distance traveled is 280’, S=1.1%. C = 0.70 (portion of site 
exposed to rainfall is multi-residential but Commercial C=0.85 is 
used). 
 
Tc = 7.3 minutes. 
 
From Figure A-1 
 
I100 = 3.9 inches 
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2. Coefficient Determination 
 
Pre-Construction: 
 
From Table A-1 for Commercial: 
 
        C= 0.85  
  
Post-Construction: 
 
From Table A-1 for Commercial: 
(Multi-Residential is not used) 
 
        C= 0.85  
 
 
 

3. Volume calculations 
 

Q = CIA 
 
Areas of Drainage    
  
 
Pre-Construction 

 
Area draining to Cass Street    S = 0.5598 Ac  

 
Post-Construction 

 
Area of entry pumped to    E= 0.0247 Ac 
westerly Filterra 
 
Area of building conveyed   FW= 0.2417 Ac 
To westerly Filterra 
 
Area of building conveyed   FE= 0.2596 Ac 
To easterly Filterra 

 
Area amended soil planter,   AL= 0.0339 Ac 
vegetated swale and easterly 
concrete walkway to alley 
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Pre-Construction 
 
Q100S  = (0.85) (4.0) (0.5598)  
 
Q100PC  = 1.90 cfs  
 
    
Post-Construction 
 
Q100E = (0.85) (3.9) (0.0247)  
Q100FW = (0.85) (3.9) (0.2417)  
Q100FE = (0.85) (3.9) (0.2596)  
Q100AL = (0.85) (3.9) (0.0339)  
 
Q100E = 0.08 cfs 
Q100FW = 0.80 cfs 
Q100FE =  0.86 cfs 
Q100AL =  0.11 cfs 
 

               QTOTAL = 1.85 cfs 
 

 
4. Discussion 

 
Due to a change in slope the total calculated runoff decreases from 
1.90 cfs to 1.85 cfs. Runoff is conveyed to Grand Avenue (0.86 cfs) 
which then flows westerly to Cass Street and then southerly where it 
joins runoff discharging to Cass Street from a curb outlet and alley (0.88 
cfs). The ultimate collection of runoff into the public storm drain system 
remains the same (at the westerly curb inlet on Dawes Street southerly 
of Oliver Avenue). 
 
Runoff from Area E is conveyed to a catch basin equipped with a pump 
to convey it to the westerly Filterra unit. Sizing of the pump will be 
determined at the time of ministerial permit processing. 
  
The volume of runoff conveyed to the Grand Avenue curb outlet is 0.86 
cfs and its velocity is will be 2.9 fps. The volume of runoff conveyed to 
the Cass Street curb outlet is 0.88 cfs and its velocity is will be 2.9 fps. 
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5. Water Quality Treatment 
 

The site is categorized as non-infiltration and hydromodification 
exempt so qualifies for treatment with a proprietary biofiltration unit. 
The following depicts the calculations: 
 
Easterly Filterra Unit 
 
A= 11,306 sf = 0.2596 ac 
I = 0.2 in/hr 
C=0.9 for runoff treatment 
 
Q = CIA (1.5) 
Q = 0.9*0.2*0.2596*1.5  
Q = 0.070 cfs 
 
Westerly Filterra Unit 
 
A= 10,527 sf = 0.2417 ac 
I = 0.2 in/hr 
C=0.9 for runoff treatment 
 
Q = CIA (1.5) 
Q = 0.9*0.2*0.2417*1.5  
Q = 0.065 cfs 
 
 
A 4’ x 8’ Filterra is capable of treating 0.0741 cfs and so is adequate 
for each area being treated. 
 
A Filterra unit with 8” bypass is capable of conveying 1.2 cfs. 
Since the maximum100-yr flow to the Filterra units is 0.62 cfs the units 
are adequate. 
  
 
 

 
 
 
 
 
























