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1. INTRODUCTION 

This preliminary drainage report supports the entitlement package (Development Permit) 

submittal for the proposed Solana Beach 101 project.  The project is located north of Dahlia 

Drive between Highway 101 and South Sierra Avenue in the city of Solana Beach.  The 

northerly property boundary is adjacent to an existing CVS Pharmacy parking lot. 

The project proposes right-of-way dedications along Sierra Avenue and Dahlia Drive.  With the 

dedications, the total project site consists of approximately 1.8 acres.  Additional project 

disturbance area beyond the proposed property boundary includes additional area for proposed 

frontage improvements.  Figure 1 shows the vicinity map for the project.  
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Figure 1:  Project Vicinity Map 

 

The purpose of this report is to determine hydrologic impact, if any, to the existing City of 

Solana Beach storm drain facilities or natural drainage, and provide peak 100-year and 50-year 

discharge values for existing and proposed conditions. In addition, this report is also intended to 

analyze project impacts with respect to CEQA guidelines.  Therefore, the purpose of this report 

submittal is to acquire from the City: 1) concept approval of the proposed storm drain layout, 2) 

approval of the methodology used in the evaluation of the Project storm drain system hydrology, 
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and 3) identification of critical path drainage issues that need to be addressed during final 

engineering. 

The drainage analyses presented herein reflect an entitlement level-of-effort, which include peak 

100-year storm event hydrologic analyses using relative street and lot grades.  The scope of the 

drainage analysis included in this report is limited to onsite areas.  Hydraulic analyses for 

detention, inlets, pipe inverts and HGL’s will be provided during final engineering.   

This site was previously proposed for redevelopment for another developer back in 2013.  This 

project supercedes the previous development scheme that was proposed for the project. The 

previous drainage study by Stuart Engineering dated June 28, 2013 was used as a reference for 

this report.  

2. PROJECT DESCRIPTION 

The Solana Beach 101 project includes demolition of the existing site and redevelopment into a 

mixed use development. The redevelopment will consist of three two-story office buildings, two 

two-story restaurants mixed with commercial or retail, two one-story buildings consisting of a 

retail establishment or a restaurant, two two-story residential buildings, and two levels of 

subterranean parking.  The subterranean parking garage limits extend to the majority of the 

project property, so the proposed buildings will be built over structure. 

3. EXISTING AND PROPOSED DRAINAGE PATTERNS AND IMPROVEMENTS 

The following sections provide descriptions of the existing and proposed drainage patterns and 

improvements for the Project.   

 

3.1 Existing Onsite Drainage Patterns 

Under pre-project conditions, the northerly half of the site consisted of a mobile home park.  The 

mobile home park was recently demolished, and at the request of City staff, the pre-project 

onsite drainage areas were analyzed according to the post-demolition condition.   

The easterly portion of the southern half of the project contains commercial uses and the 
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westerly portion of the southerly half contains abandoned residential homes.  Under existing 

conditions, runoff from the site generally sheet flows in three separate directions.  Refer to 

Exhibit A for the existing condition drainage map.  The easterly third of the site sheetflows 

towards Highway 101 and most of the runoff that drains towards Highway 101 enters a grate 

inlet that was recently installed near the recently constructed curb pop-out near the northwest 

corner of the Highway 101/Dahlia Drive intersection.  A small portion drains to the gutter 

downstream of the inlet, and is conveyed southerly along Highway 101 to another inlet south of 

Dahlia Drive.  The inlets connect to a storm drain system that discharges to the railroad corridor 

just east of Highway 101.   

Runoff from the westerly two-thirds of the site sheetflows to the west towards South Sierra 

Avenue.  A high point exists in South Sierra Avenue approximately midway along the site.  

There is no subterranean storm drain adjacent to the site along South Sierra Avenue.  Storm 

runoff north of the high point is conveyed northerly in the South Sierra Avenue gutter to a curb 

inlet near Fletcher Cove.  The curb inlet connects to a storm drain system that discharges into the 

Pacific Ocean at Fletcher Cove.   

Storm runoff south of the high point is conveyed in a southerly direction along South Sierra 

Avenue to an inlet approximately 640 feet south of the site.  The curb inlet connects to a storm 

drain system that discharges directly west into the Pacific Ocean. 

Due to the varying land uses in the existing condition, the site varies from highly impervious to 

moderately impervious in the existing condition.  The impervious values for the hydrologic 

modeling were estimated based on the aerial photography and observations from a site visit. 

3.2 Proposed Drainage Improvements 

The proposed drainage patterns and drainage improvements have been designed to mimic 

existing drainage patterns.  The proposed project will be built over structure, and therefore the 

majority of the onsite drainage improvements will be designed by the plumbing engineer.  Due to 

the nature of the mixed use development as individual buildings over a large underground 

parking garage with interconnected walkways and courtyard areas, there is limited opportunity to 

gravity drain areas towards the adjacent street gutters.  Taking into account the stormwater 
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quality requirements and the additional depth required for treatment, the courtyard areas in 

between the proposed buildings cannot sheetflow to biofiltration planters and still have the depth 

for treatment to daylight an underdrain through the curb.  Therefore, the proposed biofiltration 

planters have been positioned along the outside edge of the project, and it is expected that the 

majority of the project area will have to be pumped to the top of the biofiltration planters for 

treatment.  The proposed planters along Sierra Avenue and Dahlia Drive are raised to 

accommodate the depth for an underdrain to daylight through the curb via a curb outlet. 

Refer to Exhibit B for the proposed conditions hydrology map.  System 100 represents the 

drainage are that drains towards Highway 101, System 200 represents the drainage area that 

drains to the north along South Sierra Avenue, and System 300 represents the drainage area that 

drains to the south along South Sierra Avenue.  The eastern third of the site (System 100) drains 

to the biofiltration planters located outside of limits of the underground parking garage and 

outside of the public right-of-way along Highway 101.  Similar to the other locations on the 

project, the area will be collected via roof drains and area drains throughout the plaza, and will 

be pumped to the BMP treatment areas.  The underdrain and overflow storm drain will connect 

into the back of the existing grate inlet on Highway 101. 

Systems 200 and 300 will also be collected via a combination of roof drains via gravity and 

pumped discharge to the BMPs and will outlet through the face of curb to mimic existing 

drainage patterns.   

4. HYDROLOGY CRITERIA, METHODOLOGY, AND RESULTS 

This section of the report summarizes the drainage criteria that were used in the hydrologic 

analysis and key elements of the methodology.  Also included is a description of the computer 

model used in the computations. 

4.1 Hydrology Criteria  

The drainage basins were delineated using available topography and the preliminary proposed 

grading layout for the project.  Table 1 summarizes the key hydrology assumptions and criteria 

used for the hydrologic modeling.  The runoff coefficient for each sub-area in the model was 
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determined by estimating the percent imperviousness of the sub-area and selecting a 

corresponding runoff coefficient per Table 3-1 of the County of San Diego Hydrology Manual.  

(Refer to Appendix 1 for the C values tables for each System analyzed).  Note that the NRCS 

soil maps indicate Soil type B throughout the project site, which represents soil types with 

moderate infiltration capacity. 

Table 1: Hydrology Criteria 

Existing and Proposed Hydrology: 100-year storm frequency for storm drain design and 5-,   

25-, and 50-year storm frequency for detention. The 100-

year, 6- and 24-hour precipitation values are 2.4 and 3.9 

inches, respectively. 

Soil Type: Hydrologic Soil Group B  

Land Use / Runoff Coefficients: Based on criteria presented in the 2003 County of San 

Diego Hydrology Manual.   

Rainfall intensity: Based on intensity duration frequency relationships  

presented in the 2003 County of San Diego Hydrology 

Manual. 

 

4.2 Hydrologic Methodology 

The Modified Rational Method was used to determine the peak discharge flows for the design of 

the storm drain improvements.  The existing topography and the proposed preliminary grading 

plan were used to delineate the individual drainage areas for each System.  For existing 

conditions, a variety of runoff coefficients were utilized to represent the variety of 

imperviousness ratios throughout the site (including single family, commercial, and industrial). 

For proposed conditions, the land uses within the drainage basins range from approximately 80 

to 95 percent impervious. 

The goal of the Project hydrology analysis was to: 

• Determine existing and design peak 100-year flows for the sizing of the onsite storm 

drain system gutters, curb outlets, and underground storm drain pipes that convey flow to 

the discharge locations.  
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• Verify that the Project does not adversely impact the existing City storm drain 

improvements or natural drainage. A comparative analysis was performed between the 

existing peak 50-year discharge and project peak 50-year discharge at various locations. 

City requirements dictate that projects are required to provide detention for any increases 

in peak flows for the 5-, 25-, and 50-year storm events.  

4.3 Description of Hydrologic Modeling Software 

The Modified Rational Method was used to determine the peak storm flow for the design of the 

storm system. The Advanced Engineering Software (AES) Rational Method Program was used 

to perform the hydrologic calculations. This section provides a brief explanation of the 

computational procedure used in the computer model. 

The AES Modified Rational Method Hydrology Program is a computer-aided design program 

where the user develops a node link model of the watershed. Developing independent node link 

models for each interior watershed and linking these sub-models together at confluence points 

creates the node link model.  The intensity-duration-frequency relationships are applied to each 

of the drainage areas in the model to get the peak flow rates at each point of interest. 

 

4.4 Hydrology Results 

The results of the Rational Method hydrology modeling is provided in Appendices 2 through 4 

and the results are summarized in this section.  The results will be discussed in terms of the three 

overall discharge areas.  Table 2 summarizes the hydrology results for the project outfalls for the 

first overall drainage area for existing and proposed conditions.   
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Table 2: Hydrology Results 

 

Outfall of 

Interest

Q 10 0  

(cfs)

Q 5 0  

(cfs)

Q 2 5  

(cfs)

Q 5  

(cfs)

Contrib. Area 

(acres)

Q 10 0  

(cfs) Q 5 0  (cfs) Q 2 5  (cfs) Q 5  (cfs)

Contrib. Area 

(acres)

System 100 (To 

Highway 101)
2.8 2.6 2.2 1.6 0.50 2.8 2.6 2.2 1.6 0.50

System 200 (To 

S. Sierra - North)

2.0 1.7 1.4 1.0 0.76 4.2

4 

undetained, 

1.4 

detained

3.3 

undetained, 

1.2 

detained

2.5 

undetained, 

1.0 

detained 0.80

System 300 (To 

S. Sierra - South)
3.5 3.4 2.8 2.1 0.88 3.4 3.2 2.7 2.0 0.80

Total: 8.3 7.7 6.4 4.7 2.1 10.4 7.2 6.1 4.6 2.1

EXISTING CONDITIONS PROPOSED CONDITIONS

 

Note that undetained peak flows increase over existing conditions for System 200 only.  The 

minor increase in peak flow will be detained to less than the existing peak flow via the detention 

proposed with the pump that will collect the drainage areas collected from the podium.  

Therefore, the project will not adversely impact any of the downstream storm drain systems.  

The sump pump will be included in the bottom floor of the underground parking structure and 

will be designed by the plumbing engineer for the building.  Final detention calculations will be 

included during final engineering, however, preliminary calculations are included in Appendix 5.  

During final engineering, the City will require a detention easement over the detention vault area.  

Maintenance of the detention facility and pumps will be the responsibility of the property owner. 

5.  HYDRAULIC CRITERIA, METHODOLOGY, AND RESULTS  

Hydraulic calculations will be performed during final engineering.  The preliminary design for 

the drainage improvements include curb outlets for the major drainage areas. Inlet, pipe, and 

curb outlet sizing will be performed during final engineering.  Since the post-project condition 

will not increase flow rates, the downstream conveyance systems do not require analysis for this 

study.  The City drainage policy requires a level of protection equal to the latest San Diego 

County standards.  This standard includes providing adequate storm drain conveyance for the 
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100-year event.  The City drainage policy also requires detention for the 5-, 25-, and 50-year 

storm events. 

 

6.  CONCLUSION 

 

This drainage report has been prepared in support of the preliminary design of the storm drain 

improvements for the entitlement package for Solana Beach 101.  The purpose of this report is to 

provide peak discharges for use in designing the storm drain systems for the project and to verify 

that the preliminary grading and drainage plan are adequate for the proposed 100-year flows.  

The storm drain system will be sufficient to satisfy City criteria in the post-development 

condition.  The project will incorporate detention during final engineering to demonstrate that 

proposed peak flow rates are less than or equal to pre-project peak flow rates.  Preliminary 

estimates included herein indicate that the underground detention vault proposed for the 

northwest corner of the building will be sufficient to provide the necessary detention for peak 

events from the 5-, 25-, and 50-year storms. 
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