






















































































































































































































MEMO

Tetra Tech, Inc.
9444 Balboa Ave Suite 215, San Diego, CA, 92123

Tel 517.316.3930   Fax 517.484.8140   tetratech.com

Date: April 21, 2023

To: Sara Dastgheibi, P.E., CFM, Senior Civil Engineer, City of San Diego

From: Ben Whitehead, P.E., Project Manager

Author: Steve Parker, Project Manager | Chung-Cheng Yen, P.E., Ph.D.

Project: TO 066 FY23 Pump Station H Feasibility Study

Project Number: DIV 100-T39294.066.23 / IEW 200-012917-22013  

Subject: Pump Station H Hydrologic Analysis 

1.0 INTRODUCTION

The City of San Diego is conducting assessments of its pump station facilities and looking for preliminary design 

concepts for potential system upgrades that meet their design standards. This memo details the hydrology and flow 

analysis, methodology and results, for the Pump Station H watershed. This analysis assumes that drainage facilities 

within and outside the watershed are maintained to City design standards to handle flows as appropriate, thus the 

analysis does not include any existing storm drain facility (pipe or inlet) capacity analyses.

The City will be considering climate change impacts in all future pump station infrastructure projects. Changing 

climate is projected to result in sea level rise and changing precipitation patterns. Findings from a review of several 

climate change studies are summarized in Attachment B – Pump Station Climate Change Considerations. 

2.0 MBI 2018 REPORT AND MODEL REVIEW

This section is a review of existing analyses for Pump Station H, specifically a review of the Michael Baker 

International (MBI) report titled “Hydraulic Analysis for the City of San Diego Pump Stations B, D, F, H, and L”, dated 

June 18, 2018.

2.1 PUMP STATION H OVERVIEW

Pump Station H is located on the south bank of the San Diego River Levee, 2 miles from the River’s outlet at the 

Pacific Ocean. It is between the levee and the Interstate 8 freeway, 2000-ft upstream of the Mission Bay 

Drive/Sports Arena Boulevard bridge. See Figure 1 for the location map. The site accumulates flow from storm 

drains to the south and east, in a low-lying area between Loma Portal and Midway District. The Pump Station H 

watershed is 394 acres.
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Figure 1. Project Overview Map
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This value is different from the MBI report of approximately 426 acres as this analysis has found some areas south 

of Midway Drive, south of Sports Arena Boulevard and south of the I-8 interchange flow to a gravity outlet just west 

of the bridge.

Flows received from the watershed are discharged into the San Diego River. A cursory review of the outlet structure 

provides an elevation of approximately 15-ft, which is higher than the 13-14 foot 100-year base flood elevation of 

San Diego River per FEMAs National Flood Hazard Layer. Due to the outlet inverts likely being higher than the 100-

year River elevation, no joint probability analysis should be required for sizing pumps. The outlet elevation however 

should be confirmed before final design of the pump station.

2.2 MODELING APPROACH

The 2018 Study by Michael Baker utilized a regional model used for water quality studies called the San Diego 

Hydrology Model, developed by Clear Creek Solutions Inc. It is a pre-packaged model with data and is described 

as “a tool for analyzing the hydromodification effects of land development projects and sizing solutions to mitigate 

the increased runoff from these projects”, geared toward addressing requirements by the California Regional Water 

Quality Control Board (RWQCB) that address increases in runoff rate and volume from new developments. The 

model is based on a tool adapted from another model, the Western Washington Hydrology Model.

The San Diego Hydrology Model uses historical rainfall data rather than design rainfall data such as that found in 

the San Diego County Hydrology Manual or the City of San Diego Design manual. As such, getting the model to 

adhere to local design guidance is difficult as the historical rainfall data does not correlate cleanly with the design 

rainfalls and routing methodology. 

2.3 STORM SELECTION

As noted in the approach, aligning the San Diego Hydrology Model (SDMH) with local methodology is difficult. The 

SDHM manual states the model is primed to generate 2-year through 10-year flood frequency results. In this 

particular study, MBI selected rainfall events from the model database of historical storm events and associated 

them to represent corresponding frequencies per below:

 100yr-1hr, 50yr-3hr (December 10, 1965)

 10yr-3hr (January 31, 1979)

 5yr-1hr (February 23, 1998)

 15yr-12hr (January 14, 1978)

None of these events line up with the City Design manual which generates 10, 25, and 100-year events of 6-hr and 

24-hr durations. Additionally, the hydrographs that are generated in the SDHM do not align with the City Design 

approach which specifies utilization of the Natural Resources Conservation Service (NRCS) Method. 

2.4 RESULTS & ANALYSIS

2.4.1 Storm Selection Issues

The primary concern with the MBI approach, though useful for a quick analysis, is that the SDHM computed values 

are not readily compatible with the peak flows based on the hydrologic procedures outlined in the City of San Diego 

Drainage Design Manual (2017).

Though the SDHM is supposed to only generate 2- to 10- year flood frequency, the MBI report does not indicate 

how the 15-, 50-, and 100-year flood frequency values were estimated or generated. There were no detailed basis 

procedures to relate the storm events selected to the frequency and duration (it is not clear why the December 10, 

1965 event is assigned as the 100-year 1-hr as well as 50-year-3hr event)

Lastly, there is no association of the events and results with the City of San Diego Drainage Design Manual 

procedures. It is unclear if the peak flows for the five selected events are compatible to the results based on the 

City’s procedures. The report does not detail this.
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2.4.2 Comparison

To highlight potential differences in the SDHM approach, versus the Rational Method approach in the City’s Design 

Manual, a single analysis was performed to compare the peak flow rates as follows:

 Drainage area, A = 426 ac (per MBI 2018 report)

 Runoff coefficient, C = 0.78 (per MBI 2018 report)

 Time of concentration assumed to be between 20 and 30 minutes for flat ground slope

 Rainfall Intensity, I (in/hr) obtained from Figure A-1 of City of San Diego Drainage Design Manual 
(2017)

The computed Rational Method peak flow rates and MBI peak flow rates are listed in the following table for 

comparison.

Table 1. Companion of Peak Flow Rates

T-year C Tc (min) I (in/hr) A (ac) Q = CIA 
(cfs)

MBI Q(cfs)

0.78 20 1.56 426 518.4
5

0.78 30 1.25 426 415.4
225.3

0.78 20 1.93 426 641.3
15

0.78 30 1.56 426 518.4
108.2

As can be seen, the SDHM methodology results in discharges significantly less than the expected similar results 

used in a Rational Method approach like that in the City’s Design Manual.

To conclude, the SDHM methodology was appropriate as a screening tool to evaluate a large number of pump 

stations against each other in order to prioritize development of solutions for those pump stations that may require 

the most attention to resolve capacity or other issues. However, for design purposes, using the City’s Design Manual 

is the appropriate approach for design solutions. This not only provides for more robust design criteria in terms of 

runoff estimates, but it also aligns future results with all other facilities designed to handle the City’s flood control 

requirements.
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3.0 PUMP STATION H: CITY OF SAN DIEGO DRAINAGE DESIGN MANUAL 
HYDROLOGY

For the determination of runoff for given rainfall events within the interior drainage watershed of Pump Station H, 

the watershed of Pump Station H, being less than 1 square mile, was analyzed with the Rational Method approach 

per the City of San Diego Drainage Design Manual to estimate the time of concentration (Tc) and determine peak 

flow values for the 10-, 25-, and 100- year storm events.

To generate a hydrograph for the pump station analysis, an additional methodology was required per the design 

manual. The NRCS Method was utilized to generate a hydrograph that could be scaled to have its peak match the 

results of the Rational Method approach. The input parameters for the models were developed using the City’s 

Drainage Design Manual (City of San Diego, 2017).

3.1 DRAINAGE AREA

The first step in the interior hydrology analysis was to delineate the watershed boundaries and pipe connections to 

determine sub-areas. The drainage area for Pump Station H was determined using a combination of LiDAR data 

from the USGS National Map LiDAR in 2005. Boundaries were refined with parcel data, storm drain network data, 

and guided by aerial imagery observations and the total drainage area is approximately 394 acres. The primary 

watershed was subsequently sub-delineated into sub-basins based on flow paths to the pump station. 

The longest watershed course for each basin was determined, as well as additional flow paths from other areas of 

the watershed to the pump station. This was used to guide the delineation of sub-basins and to determine additional 

flow paths for the analysis. Pump Station H exhibited a few convoluted flow paths as a pair of pipe systems diverted 

flow down to confluences while bypassing picking up additional flow area. This was noted where drainage area 

1000/1100 are directed to the downstream end of 600, bypassing picking up the 800 subareas. The storm drain 

system GIS data was highly scrutinized and compared to street view imagery of inlet structures and manholes to 

construct the system. Lastly, the creation of the sub-basins and flow paths allowed the creation of the model 

concentration point nodes and elevations at those nodes from the LiDAR data. The watershed boundaries, flow 

paths, and nodes are found in Figure 2 and Figure 3.

3.2 SOILS & LAND USE

In the process to transform rainfall into effective rainfall for the Rational Method model, GIS data for land use were 

processed within each sub-basin, then associated with curve numbers and permeability by land use type classified 

by the SD Hydrology Manual parameters. Table 2 lists the SANDAG land use categories (SANDAG 2020) in the 

SANDAG Land Use GIS spatial data (shapefile) and their associated hydrology land cover (per the City Design 

Manual), soil permeability, and curve numbers. Per available soil data and Design Manual guidelines, all soil types 

in the watershed were soil class D. Figure 4 show the Land Use Cover used within each watershed.

A large area of City owned property between Kurtz Street and Sports Arena Blvd is proposed to be redeveloped. 

The property currently includes commercial offices and parking to the west, the San Diego Pechanga Sports arena 

and associated parking, and additional commercial and/or light industrial use to the east. The Pump Station H 

watershed does not include the eastern portion of the property where the topography and adjacent drainage 

systems take discharges south to San Diego Bay (see Figure 5). The area identified in Figure 5 as potential 

additional drainage area represents a 1.7% increase in the watershed area and potential additional flow would not 

exceed that increase to the peak flow estimate of this memo’s evaluation. Overall, the sports arena city owned 

property has proposed re-development initiatives that currently suggest much of the sports arena parking will be 

developed primarily into multiple-unit housing with a central urban park as well as other mixed uses such as an 

entertainment, arts, and culture district, while upgrading the arena itself. The current parking lot and arena splits 

runoff to the north and south drains that lead to Pump Station H. 



Technical Memo Pump Station H Hydrologic Analysis, April 21, 2023

6 TETRA TECH

Figure 2. Pump Station H Watershed
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