








































































TECHNICAL MEMORANDUM: 
SUMMARY OF SWMM MODELING FOR HYDROMODIFICATION COMPLIANCE AT 

THE LAKE JENNINGS PARK ROAD NEW RESIDENTIAL DEVELOPMENT,  
LAKESIDE, CA 

 
 

INTRODUCTION 

This memorandum summarizes the approach used to model the proposed residential development project 
site at Lake Jennings Park Road, using the Environmental Protection Agency (EPA) Storm Water 
Management Model 5.0 (SWMM).  SWMM models were prepared for the pre and post-developed 
conditions at the site in order to determine if the proposed LID bioretention facilities have sufficient 
volume to meet the current Hydromodification Management Plan (HMP) requirements from the San Diego 
Regional Water Quality Control Board (SDRWQCB). 
 

SWMM MODEL DEVELOPMENT 

The residential project proposes 18 units on the currently vacant property. One (1) bioretention cell will 
provide the volume necessary to satisfy water quality; hydromodification and flood control conditions, 
although only hydromodification compliance is analyzed in this report.  Two (2) SWMM models were 
prepared for this study: the first for the pre-development and the second for the post-developed 
conditions.  The project site drains to one (1) Point of Compliance (POC) located to the south end of the 
project site (see Figure 1 for pre-development conditions and Figure 2 for post-development conditions). A 
more detailed explanation of the subareas and points of compliance are added in the HMP modeling 
section. 
 
Regarding SWMM, it was used since we have found it to be more comparable to San Diego area 
watersheds than the alternative San Diego Hydrology Model (SDHM).  For both SWMM models, flow 
duration curves were prepared to determine if the proposed HMP facilities are sufficient to meet the 
current HMP requirements.  
 
The inputs required to develop SWMM models include rainfall, watershed characteristics, and BMP 
configurations.  The Oceanside Rain Gage from the Project Clean Water website was used for this study, 
since it is the most representative of the project site precipitation due to elevation and proximity to the 
project site.   
 
Evaporation for the site was modeled using average monthly values from the County hourly dataset. The 
site was modeled as with Type C hydrologic soil as this is the existing soil determined from the NRCS Soil 
Survey. Other SWMM inputs for the subareas are discussed in the appendices to this document, where the 
selection of the parameters is explained in detail. 

 
 
This study recommends the use of the Oceanside Station. (County Wide Approved SUSMP HMP Tables and 
the Brown & Caldwell Calculator use this station). Oceanside is one of the best station to use for continuous 
simulation modeling in San Diego County has it displays a very low percentage of aggregation, 
disaggregation, high precision and has negligible imported data problems (it is the best rainfall station after 
San Diego Lindbergh). 
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HMP MODELING 

EXISTING CONDITIONS 

There is one (1) sub-drainage areas (Drainage Management Areas, DMAs) in pre-development conditions 
and one (1) POC.  (See location of POC in Figure 1).  

DEVELOPED CONDITIONS  

 
Storm water runoff from the proposed project site is routed to a single POC located to the south of the 
project site near Lake Jennings Park Road (See location of POC in Figure 2). Runoff from the developed 
project site is drained to a single onsite receiving bioretention LID BMP. Once flows are routed via the 
proposed LID BMP, all flows are then conveyed via storm drain to the aforementioned POC. A very small 
portion of the project site consisting of undisturbed land drains directly to the adjacent right of way.  
 
All offsite upstream flows are by passed around via a proposed 24” RCP and included for the existing and 
proposed SWMM models.  
 
It is assumed all storm water quality requirements for the project will be met by the bioretention LID BMPs 
(the minimum required treatment footprint area is met by the proposed BMP design of DMA-1 or as the 
volume provided for water quality treatment is larger than the runoff volume generated by the 85th 
percentile storm event). However, detailed water quality requirements are not discussed within this 
technical memo.  For further information in regards to storm water quality requirements for the project, 
please refer to the site specific Storm Water Management Plan (SWMP).   
 

TABLE 1 – SUMMARY OF DEVELOPED CONDITIONS 
 

DMA 
Tributary 
Area, A 
(Ac) (2) 

Impervious 
Percentage, 

Ip 
Slope  

WQ 85th Percentile(1) 

Area Required 
(ft2) 

Area Provided 
(ft2) 

DMA 1 4.33 53.5% 2.0% 4,385 4,550 

DMA 2 
BYPASS(3) 

21.47 18.0% 16.5% NA NA 

 
(1):  85

th
 percentile required area corresponds to approximately 4% of the impervious area plus 0.4% of the pervious area 

draining to the IMP (simplified SUSMP equation)    
 (2): Impervious percentage may refer to the total DMA area (as in this Table) or to the contributing area excluding the IMP       
.            (as in the SWMM model, to avoid double-counting of areas) 
(3):       Area bypasses IMP includes upstream development. 

 
A single LID bioretention basin is located within the project site and is responsible for handling 
hydromodification requirements for the project site. In developed conditions, the basin will have a surface 
depth of 3 feet and a riser spillway structure (see dimensions in Table 2).  Flows will then discharge from 
the basin via a low flow orifice outlet within the gravel layer.  The riser structure will act as a spillway such 
that peak flows can be safely discharged to the receiving storm drain system once the soil of the 
bioretention is saturated and excess of runoff is occurring.  
 
 
 




