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1. Introduction 

The scope of this report is limited to addressing the potential storm water impacts associated 

with the development of the site, in accordance with the San Diego County Hydrology Manual 

(June 2003) and the San Diego County Hydraulic Design Manual (September 2014).       

 

The purpose of this Preliminary Drainage Report is to determine the peak discharges of storm 

water runoff generated pre  & post development from the site for the 2-, 10- and 100-year storm 

events.   

 

This project is considered a priority storm water project.  The storm water treatment facility and 

hydromodification storage facility have been shown on the Proposed DMA Drainage Exhibit 

attached to this study.  The total disturbed area is 3.18 acres necessitating a Storm Water 

Pollution Prevention Plan (SWPPP) during final design. 
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3. Existing Drainage Conditions 

The existing project site is approximately 3.18 acres consisting of five existing lots with five 

single family homes with limited impervious areas and the remainder being the flat, grassy areas.  

The properties are rectangular with a north-south dimension of about 413 feet and east-west 

dimension of approximately 335 feet.  The site slopes gently to the southwest corner and flows 

off-site to the to the west and south.  The site has approximately 4.7 feet of elevation difference 

from the northeast corner to the southwest corner of the site.  The existing drainage basin has 

been delineated is shown on the Existing Drainage Basin Map. 

 

The existing drainage flows run overland and ultimately discharges to the Mollison Ave storm 

drain inlet and into the Broadway flood control channel.   

 

4. Post-Development Drainage Conditions 

The post-development condition proposes to place seven multifamily buildings on a single lot 

that will consist of 39 townhome units, with private streets, driveways, walks, surface parking 

lot, with common open space and building frontages, plus private rear yards.  To create positive 

gravity flow to the proposed storm water treatment located at the south east edge of the site and 

N Anza Street, the site will be raised, creating a mild slope from the northwest to the southeast.  

Maintaining minimum cover over the private storm drains was the critical factor in determining 

the raise. 

 

The proposed site will generally flow to the two (2) storm water quality/HMP basins, which will 

be discharge to a proposed public storm drain in North Anza Street to be connected to the 

Broadway Flood Control Channel, just downstream of the Anza Street box culvert. The 

connection will be approximately 12” above the flow line of the channel.  The pipe will flow at 

approximately 0.5% slope, nearly matching the 0.4% N. Anza Street grade above.  

 

The proposed site is subdivided into drainage basins or drainage management areas as shown on 

the Proposed DMA Drainage Exhibit.  The drainage basins are divided by discharge location 

noted with Node numbers on the DMA. Exhibit.  The proposed concrete driveways at each unit 

garage flows into the private street and the rolled curb and gutter system to curb inlets at the low 

point opposite each basin as shown on the Exhibit.  The streets generally slope near a minimum 

0.5% longitudinally with a minimum cross-slope of 2.0%.  The curb inlets will be sized in final 

design to handle the 50-year storm event and will discharge directly into the storm water quality 

basins as shown on the Exhibit.  The remainder of the site consists of buildings, private entry 

walks and landscaping.  These basins will be routed to the storm water quality basins via 

landscape area drains and private storm pipe.  The pervious /impervious breakdown for each 

proposed DMA is shown in the tables below with the 2, 10, 50 and 100-year flows are calculated 

using the rational method as described below. 
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5. Hydrology 

5.1 Design Criteria 

All on-site private drainage pipes are designed to convey 10-year storm event runoff in an open 

channel flow condition and street runoff gutter depth shall not exceed the top of curb for a 100-

year event.  The San Diego County Hydrology Manual (June 2003) and the San Diego County 

Hydraulic Design Manual (September 2014) were utilized to perform rational method hydrology 

calculations for 100-, 50-, 10-, and 2-year storm events. (See Appendix for reference materials) 

 

5.2 Soils  

The hydrologic project soil type is “D” which can be described as having high runoff potential. 

Type “D” soils  generally provide poor infiltration. 

 

5.3 Runoff Coefficient C-Factor 

Although the zoning is identified to be variable family residential (VR-15) with a density of 15 

D.U./Acre), the existing impervious area has been calculated to be roughly 20% which warrants 

using the low end of the zoning from Table 3-1 of residential land uses. According to Table 3-1 

of the San Diego County Hydrology Manual, the runoff coefficients (C-Factor) for the proposed 

conditions for each drainage are summarized below tables.  

 

 

*The Medium Density Residential (MDR - 14.5 DU/Ac) was adjusted based upon the actual 

reduced impervious (20%).  

 

 

*Basins 9 & 10 include the Biofiltration Basins/Hydromodification Storage and the adjacent slopes. 

Existing 

Basin 

Total Area 

(sf) 

Impervious Area 

(sf) 

% Impervious 

(actual) 

Runoff 

Coefficient “C” 

A 73,475 8,932 12.2 0.46* 

B 67,988 13,229 19.5 0.46* 

C 3,657 0 0 0.46* 

Proposed 

DMA 

Total Area 

(sf) 

Impervious Area 

(sf) 
% Impervious 

Runoff 

Coefficient “C” 

1 15,746 7,764 49.3% 0.63 

2 7,216 7,216 100% 0.87 

3 27,727 18,266 65.9% 0.71 

4 29,304 29,304 100% 0.87 

5 32,344 17,589 54.4% 0.65 

6 2,905 2,905 100% 0.87 

7 14,853 7,764 52.3% 0.64 

8 1,634 720 44.1% 0.60 

9 2,881 0 0% * 

10 2,716 0 0% * 
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5.4 Adjusted 6-Hour Rainfall 

 

Rainfall intensities were calculated using the rainfall data from the County 6-Hour and 24-Hour 

Isopluvial maps as follows; 

 

 

See Appendix for Rainfall Maps. 

 

 

5.5 Rational Method Hydrology 

 

A rational method analysis was performed on the site according to Chapter 3 of the 2003 County 

Hydrology Manual.  The flow (Q) in CFS is equal to the Area (A) multiplied by the Runoff 

Factor (C) multiplied by the Rainfall Intensity (I). The Intensity of the storm (I) is formulated as 

follows: I= [7.44(P6) (Tc^-0.645)]. 

 

The development is divided into drainage basins based on the building roof systems and 

discharge exit locations for both the existing and proposed conditions.  The hydrology results for 

the discharge locations are shown on the Existing and Proposed Drainage Maps (located in the 

map pockets).  A summary of the Rational Method Hydrology calculation results are shown in 

the below tables for the existing-development and post-development conditions.  Table legend is 

located after the tables. 

 

The time of concentration (Tc) for Existing Basins were calculated using the maximum 

allowable length and a 1% overland slope according to Table 3-2 as shown on the Existing 

Drainage Exhibit. A minimum 5-minute time of concentration is assumed for the proposed 

basins based on their relatively small size, unless otherwise noted below each basin table. 

 

The total time of concentration (Tt) for the overall on-site basin to discharge point “C” is based 

on Figure 3-3 for the overland flow initial time (Ti) in the open space (2% for 25’= 4.6 min.), 

and Figure 3-6 for the gutter flow to curb inlet at BFB#2 (s=0.5%, 0.33’ deep: 1.54fps for 475’ = 

5.1 min.) and the time in the proposed public SD in Anza St (Q100=10.31 cfs @ 0.50%, 

V100=5.35fps for 314’= 1.0 min.).  Tt = Ti + Tc(gutter) + Tc(pipe) = 4.6 + 5.1 + 1.0 = 10.7 min. 

 

 

 

 

 

Storm 

6-Hour 

Rainfall 

(in) 

24-Hour 

Rainfall 

(in) 

Ratio 

P6/P24 

Adjusted 

P6 

(in) 

2-Year 1.25 1.85 67.6% 1.20 

10-Year 1.75 3.00 58.3% 1.75 

50-Year 2.40 4.60 52.2% 2.40 

100-Year 2.55 5.20 49.0% 2.55 
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Rational Method Hydrology Results – Existing Basin A 

Storm Frequency P6 (adjusted) C I A (acres) TC 
Q 

(cfs) 

2-year 1.20 0.46 2.5 1.69 7.35 1.94 

10-year 1.75 0.46 3.6 1.69 7.35 2.80 

50-year 2.40 0.46 4.9 1.69 7.35 3.81 

100-year 2.55 0.46     5.2 1.69 7.35 4.04 

 

 

Rational Method Hydrology Results – Existing Basin B 

Storm Frequency P6 (adjusted) C I A (acres) TC 
Q 

(cfs) 

2-year 1.20 0.46 2.7 1.56 6.25 1.94 

10-year 1.75 0.46 4.0 1.56 6.25 2.87 

50-year 2.40 0.46 5.5 1.56 6.25 3.95 

100-year 2.55 0.46     5.8 1.56 6.25 4.16 

 

 

Rational Method Hydrology Results – Existing Basin C 

Storm Frequency P6 (adjusted) C I A (acres) TC 
Q 

(cfs) 

2-year 1.20 0.46 2.7 0.08 6.42 0.10 

10-year 1.75 0.46 3.9 0.08 6.42 0.15 

50-year 2.40 0.46 5.4 0.08 6.42 0.20 

100-year 2.55 0.46     5.7 0.08 6.42 0.21 
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Post-development Rational Method Hydrology Results – D.M.A. 1 

Storm Frequency P6 (adjusted) C I A (acres) TC 
Q 

(cfs) 

2-year 1.20 0.63 3.2 0.361 5.0 0.73 

10-year 1.75 0.63 4.6 0.361 5.0 1.05 

50-year 2.40 0.63 6.3 0.361 5.0 1.43 

100-year 2.55 0.63     6.7 0.361 5.0 1.52 

Post-development Rational Method Hydrology Results – D.M.A. 2 

Storm Frequency P6 (adjusted) C I A (acres) TC 
Q 

(cfs) 

2-year 1.20 0.87 3.2 0.166 5.0 0.46 

10-year 1.75 0.87 4.6 0.166 5.0 0.66 

50-year 2.40 0.87 6.3 0.166 5.0 0.91 

100-year 2.55 0.87     6.7 0.166 5.0 0.97 

Post-development Rational Method Hydrology Results – D.M.A. 3 

Storm Frequency P6 (adjusted) C I A (acres) TC 
Q 

(cfs) 

2-year 1.20 0.71 3.2 0.637 5.0 1.45 

10-year 1.75 0.71 4.6 0.637 5.0 2.08 

50-year 2.40 0.71 6.3 0.637 5.0 2.85 

100-year 2.55 0.71     6.7 0.637 5.0 3.03 

Post-development Rational Method Hydrology Results – D.M.A. 4 

Storm Frequency P6 (adjusted) C I A (acres) TC* 
Q 

(cfs) 

2-year 1.20 0.87 2.3 0.673 8.4 1.35 

10-year 1.75 0.87 3.3 0.673 8.4 1.93 

50-year 2.40 0.87 4.5 0.673 8.4 2.63 

100-year 2.55 0.87     4.8 0.673 8.4 2.81 

 

*The time of concentration (Tc) for D.M.A. 4 was based on Figure 3-3 for the overland flow 

initial time (Ti) in the open space (25’ @ 2.0% C = 0.63 = 3.3 min.) and Figure 3-6 for the gutter 

flow to curb inlet at BFB#2 (s=0.5%, 0.33’ deep: 1.54fps for 475’ = 5.1 min.).  Tc = Ti + T(gutter) 

= 3.3 + 5.1 = 8.4 min. 
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Post-development Rational Method Hydrology Results – D.M.A. 5 

Storm Frequency P6 (adjusted) C I A (acres) TC* 
Q 

(cfs) 

2-year 1.20 0.65 3.0 0.743 5.4 1.45 

10-year 1.75 0.65 4.4 0.743 5.4 2.13 

50-year 2.40 0.65 6.0 0.743 5.4 2.90 

100-year 2.55 0.65     6.4 0.743 5.4 3.10 

*The time of concentration (Tc) for D.M.A. 5 was based on Figure 3-3 for the overland flow initial time 

(Ti) in the open space (25’ @ 2.0% C = 0.63 = 3.3 min.) and open channel flow in a circular pipe that 

flows into the curb inlet at the end of Driveway “B” (10” PVC SD @ 0.5%, Q100=3.10 cfs: V100=4.05 

fps for 503’ = 2.1 min.).  Tc = Ti + T(gutter) = 3.3 + 2.1 = 5.4 min. 

 

Post-development Rational Method Hydrology Results – D.M.A. 6 

Storm Frequency P6 (adjusted) C I A (acres) TC 
Q 

(cfs) 

2-year 1.20 0.87 3.2 0.067 5.0 0.19 

10-year 1.75 0.87 4.6 0.067 5.0 0.24 

50-year 2.40 0.87 6.3 0.067 5.0 0.37 

100-year 2.55 0.87     6.7 0.067 5.0 0.39 

Post-development Rational Method Hydrology Results – D.M.A. 7 

Storm Frequency P6 (adjusted) C I A (acres) TC 
Q 

(cfs) 

2-year 1.20 0.64 3.2 0.341 5.0 0.70 

10-year 1.75 0.64 4.6 0.341 5.0 1.00 

50-year 2.40 0.64 6.3 0.341 5.0 1.37 

100-year 2.55 0.64     6.7 0.341 5.0 1.46 

Post-development Rational Method Hydrology Results – D.M.A. 8 

Storm Frequency P6 (adjusted) C I A (acres) TC 
Q 

(cfs) 

2-year 1.20 0.60 3.2 0.066 5.0 0.07 

10-year 1.75 0.60 4.6 0.066 5.0 0.10 

50-year 2.40 0.60 6.3 0.066 5.0 0.14 

100-year 2.55 0.60     6.7 0.066 5.0 0.15 
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Table Legend 
P6 = 6 hour precipitation  

C= Runoff factor 

I= Intensity 

A= Area 

TC= Time of Concentration 

Q= Flow 

 

 

5.6  Pre-Development vs Post Development Discharge Summary 

 

Discharge Location “A” 

Discharge Location “A” in the existing condition is located along the western property line from Denver 

Lane to the limits of the Church property.  In the pre-development condition, this basin sheet flows across 

the western property line into the Church site in an overland flow manner.  Because the discharge exiting 

the site is not channelized, the velocity in the table was not calculated. 

 

In the post development condition, the over-all site drainage pattern has been modified to surface drain to 

the southeast corner of the site to the biofiltration basins for treatment and hydromodification.  The only 

runoff contributing to the Discharge Location “A” in the post development condition is that water 

between the face of proposed retaining wall and the property line which includes the offsite run-on 

drainage from the back yards of the duplexes to the north.  Although the offsite drainage coming onto the 

site from the north is routed to the western property line (church site) via modified curb and gutter 

running along the base of the retaining wall, the flow will be dissipated to mimic the overland flow and 

cross-lot drainage in the existing condition.  Because this small discharge is also not channelized, no 

velocity was calculated. 

 

Discharge Location “B” 

Discharge Location “B” in the existing condition is located along the western property line south of the 

Church site and along the southern property line.  This basin sheet flows cross-lot into the SW corner of 

the site where it ultimately discharges to the City flood control channel to the south. 

 

In the post development condition, the over-all site drainage pattern has been modified to surface drain to 

the southeast corner of the site to the biofiltration basins for treatment and hydromodification.  The only 

runoff contributing to the Discharge Location “B” in the post development condition is that water 

between the face of proposed retaining wall and the property line.  Because this small discharge is also 

not channelized, no velocity was calculated. 

 

Discharge Location “C” 

Discharge Location “C” in the existing condition is located along the southern property near the N. Anza 

Street ROW.  This basin sheet flows cross-lot into the property to the south where it ultimately discharges 

to the City flood control channel to the south. 

 

In the post development condition, the over-all site drainage pattern has been modified to surface drain to 

the southeast corner of the site to the biofiltration basins for treatment and hydromodification.  The only 

runoff contributing to the Discharge Location “C” in the post development condition is that water 

between the face of proposed retaining wall and the property line.  Because this small discharge is also 

not channelized, no velocity was calculated. 
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Discharge Location “D” 

Discharge Location “D2” is located at the end of the N. Anza Street curb and gutter at the downstream end 

of the project property frontage (SE corner).  The existing tributary area upstream of the site “D1” extends 

to the end of the cul-de-sac at the north end of N. Anza Street.  This discharge was analyzed comparing 

that area directly in the project frontage only (D2) to provide the comparison in Q100 and V100 and that of 

the existing flow in the gutter from the tributary area to the Anza inlet at the Broadway Channel (D3). 

 

Discharge Location “E” 

Discharge Location “E” is located at the connection of the proposed 18” RCP to the Broadway Flood 

Control Channel, just downstream (west) of the RCB culverts under N. Anza Street.    The site drains into 

the biofiltration basins and the 100-year flows enter the overflow structures and then into the proposed 

public SD system to connect with the channel, just downstream of the Anza crossing.  

 

Pre-Development Discharge Summary 

Discharge 

Location 
C Tc (min.) I 100 A (acres) Q 100 (cfs) V 100 (fps) 

A 0.46 7.35 5.2 1.69 4.04 DNA* 

B 0.46 6.25 5.8 1.56 4.16 DNA* 

C 0.46 6.42 5.7 0.08 0.21 DNA* 

D2 0.75 19.3 2.81 0.778 1.64 1.5 

E None      

*The discharge is not channelized at this point. The runoff exits the site via sheet flow to the southwest 

off-site.  No velocity could be calculated for this discharge location. 

 

Post-Development Discharge Summary 

Discharge 

Location 
C Tc (min.) I 100 A (acres) Q 100 (cfs) V 100 (fps) 

A 0.63 7.351 4.7 0.181 0.54 <1.0** 

B 0.63 5.0 6.7 0.04 0.17 DNA** 

C 

 
0.63 5.0 6.7 0.01 0.04 DNA** 

D2 0.78 19.3 2.81 0.778 1.71 1.5 

E See Detention Analysis for combined basin outflows to proposed 18” storm drain. 

1The actual time of concentration calculation for the initial time and the time in the gutter around the 

retaining wall is equal to 8.65 min.  The pre-development Tc was used because it neglected the additional 

the time past the 65’ maximum allowable overland flow length in its calculation.  

*The discharge is not channelized at the point of discharge.  The comparable post-development area is 

that area between the face of the wall and the property line.  The runoff exits the site similar to the 

existing condition. 

**Velocities from Figure 3-6 for s and Q100 plot off the chart and have been approximated. 
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6. North Anza Street Drainage   

The project is required to widen North Anza Street (2 feet of additional paving) and provide a 

continuous sidewalk along the 413 feet of frontage.  This is consistent with the ultimate right-of-

way improvements.  During extreme storm events, additional runoff may occur in the Anza 

Street gutter due to the additional impervious area (2’ street widening and sidewalk addition).    

 

The southern half of N. Anza Street right-of-way, including the project frontage, is tributary to 

the curb inlet located at the box culvert undercrossing of the Broadway channel.  The total 

tributary area to the inlet is 0.78 acres.  The estimated peak discharge is 1.71 cfs, approximately 

0.1 cfs greater than the current condition.   The inlet was modified by the Anza Street widening 

shown on County Drawing CG UY3253, identified as a Modified Type “K” Inlet, L=8.3’.  The 

additional runoff associated with the North Anza Street frontage improvements will have  

negligible impact on the gutter flow depth and performance of the existing inlet.  As expected, 

the curb inlet appears to be designed to intercept the ultimate right-of-way condition.   

 

See Exhibit A for gutter & curb inlet calculations.   

 

7. Anza Street Storm Drain  

The project proposes a new storm drain line in N. Anza Street to convey post development 

runoff directly to the Broadway channel.    The proposed storm drain will be connected just 

downstream of the existing box culvert crossing (double 7’ x 5’) of the Broadway flood channel, 

approximately 300 feet south of the project.  The new discharge location will transfer the 

majority of the site runoff (approximately 3.1 acres) from the Mollison Ave undercrossing to just 

downstream of the Anza box culvert under-crossing, approximately 800 feet upstream of the 

current location.  

 

In order to determine a design flow for the pipe and to assess potential impacts to the Broadway 

flood control system, the combined outflow from the Water Quality/HMP facilities needs to be 

estimated.   

 

The combined 100-year peak flow rates into the water quality / HMP facilities is estimated at 

9.43 cfs, based upon Rational Method Hydrology with a time of concentration of 8.4 minutes 

based upon the following data;     

 

Peak Runoff 

100-Year P6=2.55 in 

Area 

(ac) 

Runoff 

Coefficient 

Tc 

(min) 

I-100 

(in/hr.) 

Q100 

(cfs) 

Basin - North 1.226     

Basin - South 1.888     

Site Total 3.118 0.63 8.4 4.81 9.43 
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Note:  Tributary areas shown include the basin footprint. Tc based upon longest path onsite to reach the 

basins.  These peak flow estimates are based upon different times of concentration and ignore the 

attenuation effects of the basins. 

However, detention analyses require a runoff hydrograph to route through the facilities.  In 

accordance with the County of San Diego Hydrology Manual, the Rational Method Hydrograph 

procedure was used to develop a time-based runoff series.  The methodology assumes a simple 

triangular runoff hydrograph and is based upon the 6-hour rainfall total, and the Rational Method 

input variables.  The methodology provides runoff values at time intervals equal to multiples of 

the time of concentration. Details related to the procedure to develop the hydrograph are 

provided in Chapter 6 of the County of San Diego Hydrology Manual (See Appendix).   
 

Since detention analyses are more sensitive to runoff volume rather than peak flow rates, the 

minimum 5-minute time of concentration was used to develop the inflow hydrograph for both 

basins with the following inputs;  

 

  Peak Runoff 

100-Year P6=2.55 in 

Area 

(ac) 

Runoff 

Coefficient 

Tc 

(min) 

I-100 

(in/hr.) 

Q100 

(cfs) 

Basin 1 / HMP-1 (South ) 1.226 0.722 5.0 6.72 5.95 

Basin 2 / HMP-2 (North) 1.888 0.757 5.0 6.72 9.60 

Site Total 3.118    15.55 

 

Note:  The runoff coefficient for the basins were set at 0.90 to account for a water surface. 

 

The resulting 100-year 6-hour hydrographs may be found in Exhibit B. 

 

The detention models are based upon the storage volumes and control opening for the combined 

biofiltration basins and the HMP facilities.  Elevation-storage-discharge rating tables were 

prepared using the incremental volumes and corresponding outflows.  Discharge values for the 

basins were estimated using standard weir and orifice flow equations.  The basins were modeled 

using the following data; 

 

 Lot 1 (HMP-1)  Detention Storage (includes treatment basin) = 0.19 ac-ft. 

Elevation Description Dimension Comment 

449.10 Bottom of HMP Storage  1.0” Orifice Low Flow 

452.0 Top of HMP Storage 1,925 sq. ft.  

453.60 Surface of Basin 797 sq. ft. 3:1 Side Slope 

454.10 Surface Area  1,198 sq. ft. 6” depth 

454.10 Grated Overflow 48” Square Grate Overflow to SD 

454.55 Top of Surface Basin   

 
 Lot 2 (HMP-2)  Detention Storage (includes treatment basin) = 0.28 ac-ft. 

Elevation Description Dimension  Comment 

448.40 Bottom of HMP Storage  1.0” Orifice Low Flow 

450.60 Top of HMP Storage 3,650 sq. ft.  

452.35 Surface of Basin 1,453 sq. ft. 3:1 Side Slopes 
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452.85 Surface Area  1,755 sq. ft. 6” depth 

452.85 Grated Overflow 48” Square Grate Overflow to SD 

454.15 Top of Surface Basin   

Notes: 

1.  Storage volume includes void spaces of soil media and sand (20%) and underground 

storage facilities (98%).  

 

The Storage Indication Tables for the basins are provided in Exhibit “C”.  

 

8. Detention Analyses  

The 100-year, 6-hour hydrographs were routed through their respective basins to determine the 

peak outflow and maximum water depth.  A review of the results indicates that the composite 

basins provide significant peak flow reductions;  

 

Detention Summary  

100-Year / 6-hour 

Peak Inflow 

(cfs) 

Peak Outflow 

 (cfs) 

Max Depth 

(ft) 

Drain time 

(hrs.) 

Biofiltration 1 / HMP-1 5.95 0.88 5.1 2.43 

Biofiltration 2 / HMP-2 9.60 0.88 4.6 4.16 

Total 15.55 1.76 ---  

 
Notes: 

1. For both basins, the maximum surface storage is 0.6’, which is 0.1’ higher than the overflow 

grate.  

2. The maximum outflow from the 1” low flow orifice is 0.06 cfs. 

3. The drain times are based upon the basin surface volumes below the overflow depth (6”). 

 

A Summary of the detention analyses are included in Exhibit “D”.  Routing calculations for the 

basins are provided in Exhibit “E”.  

 

9. Basin – Failure Analysis   

Although the basins are not designed as detention basin, they do provide attenuation of post-

development flows.  Section 6.2.7 of the Hydraulic Design Manual states that Conjunctive Use 

Facilities which provide a combination of water quality, hydromodification and flow attenuation 

should not include the water quality volume during flood routing.  Hydromodification volumes 

may be used provided that the surface drain time is less than 96 hours.   

 

As noted in the detention summary above,  the drain time calculation are less than 96 hours, and 

only the water quality volume should be excluded.  Basin failure analyses were performed to 

determine the maximum water surface elevations, and the amount of freeboard.   
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The project water quality basins are shallow basins with the lower 12” used for biofiltration, with 

below grade hydromodification storage.  Outflow is control by a small diameter “low flow”  

orifice at the bottom of the HMP storage, with grated overflow inlets at 6” above the floor of the 

basin.  The surface volume above the 6” overflow depth is available to provide attenuation.   

From the basin volume summary below, the water quality volumes (DCV) exceeds the volume 

of the surface biofiltration basins but is less than the hydromodification volume.  As shown, the 

combined surface volume and HMP volume is significantly larger than DCV.   

 

 

Basin 

No 

DCV 

(cf) 

Surface 

Volume @ 6”  

 (cf) 

HMP  

Volume 

(cf) 

Remaining 

Surface Volume  

(cf) 

Remaining 

Surface Depth  

(ft) 

1 1,516 326 5,921 2,213 1.4 

2 2,512 802 8,614 2,609 1.3 

 

For simplicity of modeling, the entire volume below the 6” overflow will be excluded from the 

simulation, along with the outflows from the low flow orifice.  The resulting constraints assume 

that the low orifice has clogged and that the surface basin is filled to the top of the overflow 

structure at the beginning of a 100-year 6-hour storm. 

 

The failure simulation results are summarized as follows;  

 

Basin 

No 

Basin 

Floor 

Elevation 

Top of  

Overflow  

Elevation 

Top of  

Basin 

Elevation 

Max 

Water 

Surface 

Elevation 

Storage 

Depth 

(ft) 

Freeboard 

(ft) 

100-Year 

Outflow 

(cfs) 

1 453.60 454.10 455.50 454.45 0.35 1.05 4.26 

2 452.35 452.85 454.15 453.25 0.4 0.90 6.15 

 

The results indicate that that basins have adequate storage depth and freeboard in the event of 

failure of the low flow orifice and excluding the surface and underground storage.     

 

The results of the failure analyses are included in Exhibit “F”  

 

10. Project Discharge Location 

Due to the increased impervious area and drainage facilities, the proposed site will increase 

runoff volume during large storm events, when compared to the current site development.  

Maintaining the site discharge locations could result in concentrated surface discharge with 

greater velocity to the downstream properties, which do not have defined drainage facilities.  

This could result in a greater burden on the downstream properties.   

 

Instead, the redevelopment of the site will direct the majority of the runoff easterly toward N. 

Anza Street for treatment and hydromodification management.  The project proposes to construct 
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a public storm drain system (MS-4) in N. Anza Street to convey runoff to the Broadway flood 

channel.  This approach provides a more reasonable alternative and eliminates the potential 

impacts to the properties immediately downstream of the site.   

11. Conclusion 

This study and the calculations presented herein demonstrate the 2, 10, 50 and 100-year 

frequency storm flow for the predevelopment and the post-development conditions.   

 

The post-development drainage basins consist of the multifamily townhome buildings and 

adjacent private streets and driveways.  The private streets and unit driveways flow to a street 

gutter system which is directed to the biofiltration basins.   

 

The water quality basins and HMP storage discharge to the proposed public storm drain in N. 

Anza Street that ultimately discharges into the Broadway flood control channel, just downstream 

of the existing dual 7’x 5’ box culvert beneath N. Anza Street.     

 

The results of the project technical reports confirm the following;  

 

• The project does not substantially alter the existing drainage pattern with ultimate 

discharge from the site which will still discharge to the Broadway flood control channel.  

• As confirmed by the Broadway Channel Hydrology & Hydraulics Report, the change in 

discharge location will not exceed the capacity of the existing storm water drainage 

system. 

• The project is not within the FEMA 100-year flood plain according to FIRM mapping.   

• The project does not place structures or facilities within the 100-year flood hazard area. 

• The project does not expose people or structures to risk during flooding by providing the 

Anza storm drain system where currently there is none, eliminating the potential for 

downstream flooding.   

• The project will provide yard space to allow for limited infiltration and will not 

materially interfere with groundwater recharge or deplete groundwater supplies.   

• The project biofiltration and hydromodification control facilities will provide compliance 

with the applicable water quality standards by providing pollutant treatment and prevent 

water quality degradation and erosion.   
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APPENDIX 

 

 

COUNTY OF SAN DIEGO HYDROLOGY MANUAL EXCEPTS 
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