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I. INTRODUCTION 
 

This drainage study for Kaiser Permanente Riverside Medical Center redevelopment. It 

specifically accomplishes the following: 

 
 Determine the peak onsite 10 & 100-year runoff according to the precise grading 

plan. 

 Define design for storm drain systems to convey the offsite and onsite flows. 
 
 
 

1. Area Description 

The project site is in the City of Riverside in the County of Riverside, California. It is located on 

Magnolia Ave between Park Sierra Dr and Polk Street and just north of 91 Freeway. The project 

site APN is 138-470-010, with current legal descriptions per Map MB 1/70. Figure 1 shows the 

location of this project. 

 

2. Project Description 

The proposed project will develop 15.5 acres of the existing hospital site with one (1) multi-story 

parking structure, multi-story patient bed tower, new D&T building, rotunda, driveways, walkways, 

and landscape areas. All on-site facilities will be privately maintained. 

 

3. Surrounding Projects and Drainage Considerations 

The project site is currently a Kaiser Permanente Medical Center and office along with a 

pharmacy. It has been a medical facility for as long back as two decades. It has moderate 

vegetation and it has relatively flat terrain draining from northeast to southwest to the adjacent 

property to the northwest. There is expected to be no offsite flow oncoming to the property as the 

perimeter of the worked area contains berms and measures to keep offsite flow away. There is 

currently storm drain network located in the site. The report was completed with a conceptual 

design of the project and will be updated to reflect revisions made to the grading plan or the site 

plan. 
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II. HYDROLOGIC/HYDRAULIC METHODOLOGY 

 
The methodology presented in this study is in compliance with the RCFC&WCD 1978 Hydrology 

Manual (Reference 5), hereinafter referred to as the Manual). 

 

Model Descriptions - CivilDesign hydrology program was used to generate the peak 100-

year rational method onsite flows and to size all pipes and inlets. The redevelopment of the site 

reduced the impervious footprint of the site when compared to the current conditions. As such no 

onsite peak flow attenuation is needed for the 100-yr storm events.  

Soil Type - The manual utilizes the Soil Conservation Service (SCS) soil classification system, 

which classifies soils into four (4) hydrological groups (HSG): A through D, with D being the least 

pervious. The soil Plates C-1.15 of the Manual showing location of project is included in Appendix 

A. According to this figure, this property is located within a mixture of HSG “A”, HSG “B”.  

 

Development Type- For the proposed developed conditions the runoff was calculated 

considering a commercial development. 

Intensity- The 10-minute / 60-minute intensity values (inches/hour) for the 10-year and 100- 

year storm events, obtained from Plate D-4.1 (6 of 6) of the Manual, are 1.88/2.68 and 0.70/1.00, 

respectively and included in the Appendix. 

Drainage Areas and Flow Patterns - The drainage areas and flow patterns for existing 

and proposed conditions were determined using the existing topography (Cad) and the Tentative 

Tract Map, respectively. The areas were measured using the computer capabilities of AutoCAD. 

 
 

III. HYDROLOGY/HYDRAULIC ANALYSIS 
 

Appendix A shows the proposed onsite drainage patterns for this project. The majority of the 

flows will be conveyed through a storm drain system which travel through various basins to treat 

the runoff. Velocities in the pipes will vary from 6 fps to 9 fps and are subject to change due to the 

conceptual nature of the storm drain system that is subject to change. The basin outlet pipes will 

discharge the treated runoff into the existing storm drain systems present in Park Sierra Street 

and Magnolia Ave.  

As mentioned earlier, the overall impervious cover for the site got reduced due to the project 

improvements. As such the peak flow is lower than predevelopment peak flow, thus attenuation is 



PRELIMINARY DRAINAGE STUDY Kaiser Permanente Riverside Medical Center 
 

     5 

 

 

not applied. Although unit hydrograph analysis was not needed to be performed because of the 

reduced impervious footprint, however 100-yr 1-hour unit hydrograph analysis is provided in the 

appendix and a summary table is shown below to prove that proposed condition flow rates will be 

same or less than the existing condition. Therefore, no storage facilities are required for the 

project for the peak flow mitigations. 

 

Drainage 
ID 

Drainage Area  Existing 
Impervious 

Proposed 
Impervious 

Existing 
100-Yr 1-Hr 

Flow rate 

Proposed 
100-Yr 1-Hr 

Flow rate 
A 3.70 ac 0.90 0.90 11.04 cfs 11.04 cfs 
B 2.77 ac 0.90 0.90 8.63 cfs 8.61 cfs 
C 2.95 ac 0.90 0.85 9.28 cfs 9.24 cfs 
D 1.68 ac 0.90 0.85 4.92 cfs 4.89 cfs 
E 4.03 ac 0.90 0.85 11.44 cfs 11.38 cfs 

The water quality basins are equipped with outlet riser structures that will be sized to convey the 

proposed 100-yr rational flow rates calculated for their respective drainage management areas. 

All Hydraulic analysis for inlets, pipes will be provided in the final drainage report.  

 
 
 

IV. CONCLUSIONS 
 

1. Methodology used in this report is in compliance with the Riverside County Flood Control and 

Water Conservation District. 

2. There are no anticipated negative downstream or upstream impacts. 

3. The rational method flow rates for the five-drainage sub basins are listed in the table below. 

 
Drainage ID Drainage Area  10-Yr Flow 100-Yr Flow 

A 3.70 ac 6.69 cfs 9.81 cfs 
B 2.77 ac 5.18 cfs 7.56 cfs 
C 2.95 ac 4.95 cfs 7.28 cfs 
D 1.68 ac 3.32 cfs 4.83 cfs 
E 4.03 ac 6.17 cfs 9.04 cfs 

 
4. Bioretention basins are sized per WQMP report. All pipelines otherwise are sized to 100-year 

1-hour storm event.  

5. Pipe sizes were designed with CivilDesign to accommodate the peak 100-year 1-hour storm. 

See Appendix A for the calculations. 
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10-yr and 100-yr Rational Method Calculations 
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100-yr 1-hr Unit Hydrograph Calculations 

 
 
 
 
 
 
 
 
 
 
 
 


