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1. INTRODUCTION 

This preliminary drainage report has been prepared in support of the Tentative Map (TM) package 

associated with the proposed Midway Rising development project (Project).  The Midway Rising 

Project is a re-development project consisting of a new sports/entertainment arena and mixed-use 

development with residential including affordable housing and commercial uses. Additional 

construction includes restaurants, a hotel, multi-acre urban park space and plazas throughout the 

project. Total Project area within the Tentative Map boundary is 49.23 acres that is currently an 

existing sports/entertainment arena, surrounding parking lot, a gas station and two restaurants. The 

project is located south of Interstate 8 and west of Interstate 5, and is bounded on the south by 

Sports Arena Boulevard, on the northeast by Kurtz Street. The Tentative Map project proposes 

~4,250 new housing units with ~2,000 of them being affordable housing units. Refer to the Vicinity 

Map below: Figure 1 for the Project location.  

 

Figure 1: Vicinity Map 
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Presently runoff flows across the site in three main directions which mostly sheet flows to the 

surrounding streets and then enters the public storm drain system connecting to the downstream 

San Diego River channel. The proposed project will continue to send all runoff to these points with 

a proposed upgraded storm drain that will be constructed to convey water from the site to the 

connection points downstream. The storm drain system to which the majority of the site discharges 

outlets into the downstream storm drain and is then pumped into the San Diego River channel via 

a regional pump house (Pump Station H), located north of Interstate 8, per Drawing Number 3460-

D.  

The proposed buildings onsite are set at elevations higher than the existing surrounding streets due 

to potential existing condition flooding in the surrounding area.  The surrounding area is both very 

flat and has low-lying elevations that drain to existing downstream storm drains that are very flat. 

Multiple biofiltration basins and other BMPs will be implemented to manage water quality. For 

water quality management concerns refer to the Storm Water Quality Management Plan 

(SWQMP) prepared by Project Design Consultants for the proposed project treatment BMPs. 

The project is not subject to the Clean Water Act (CWA) Sections 401 and 404 as there will be no 

fill or dredging discharged into an aquatic environment since the project is located in urban land. 

The project's storm drain will tie into existing downstream storm drain systems and will not include 

grading in any downstream aquatic environment. 

2. EXISTING AND PROPOSED DRAINAGE PATTERNS AND IMPROVEMENTS 

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

improvements for the project.   

 
2.1 Existing Drainage Patterns 

There are currently on-site drainage facilities including inlets and stormdrain pipes with much of 

the site developed with asphalt surfacing and structures. The existing site sheet flows in three 

general directions, with approximately 50% of the site towards the north and into existing 

stormdrain in Kurtz Street. Approximately 40% of the site drains south to storm drain in Sports 

Arena Blvd and drains to the west. Both of these systems eventually drain to the existing pump 
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house north of I-8 and are pumped into the San Diego River Flood Control Channel. The remaining 

10% of the site area flows southeast towards Rosecrans Street which eventually outlets to the same 

channel as the above two areas of the site above through the existing City of San Diego Pump 

station D. There are three different discharge locations, but all eventually outlet to the San Diego 

River. The project site and the surrounding blocks are prone to flooding due to very flat street 

slopes and shallow and storm drain system with pipes with less than 0.5%. Offsite drainage areas 

surrounding the project in the northeast were delineating utilizing GIS topography and SanGIS 

stormdrain information to assist with the delineations as well as site visits to locate drainage inlets 

and existing drainage patterns. Refer to Exhibit A in Appendix 4 for the existing condition drainage 

map.  

There are also a couple fragments of area outside the project boundary which drains onto the site, 

but generally there is not a significant amount of runon from the other sides of the project site. 

2.2 Proposed Drainage Improvements 

The site will continue to discharge to various outlet points to generally preserve the existing 

condition drainage patterns. The proposed drainage improvements include private storm drains 

collecting rooftop and surface drainage, a public storm drain in Kemper Street and Frontier Drive, 

biofiltrations planters and modular wetland units. As mentioned in the Existing Drainage Patterns 

section, the project site and multiple blocks surrounding the project are extremely flat and have 

shallow and storm drain pipe slopes less than 0.5%. A storm drain that drains through the northwest 

corner of the site is a 42” storm drain at 0.3% slope per Drawing 4227-D.  Due to the proposed 

building at the northwest corner that conflicts with the existing storm drain alignment, the project 

proposes to realign the portion that cuts through the site with a replacement 54” storm drain. This 

realignment reduces the slope to 0.23% from 0.30%, but the increased pipe size allows for more 

capacity. A deviation from the City of San Diego Drainage Design Manual will be requested as 

there is not a feasible solution to increase the slope of the storm drain while tying into the existing 

system.  

Frontage improvements require replacement of inlets along Sports Arena Boulevard and due the 

shallow groundwater conditions, all proposed storm drain systems will be built with water tight 

joints. Refer to Exhibit B in Appendix 4 for the proposed condition drainage map. 
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3. HYDROLOGY CRITERIA, METHODOLOGY, AND RESULTS 

Hydrologic modeling was performed per City of San Diego Drainage Design Manual criteria to 

provide the design flows for storm drain design and improvements. 

 
3.1 Hydrology Criteria  

Table 1 summarizes the hydrology assumptions and criteria used for hydrologic modeling. 

Table 1: Hydrology Criteria 

Existing and Proposed Hydrology: 100-year storm frequency 

Soil Type: Hydrologic Soil Group D  

Land Use / Runoff Coefficients: Based on criteria presented in the 2017 City of San Diego 
Drainage Design Manual. 

Rainfall intensity: Based on intensity duration frequency relationships  
presented in the January 2017 City of San Diego Drainage 
Design Manual, see Appendix 1.  

 

3.2 Hydrologic Methodology 

The Rational Method was used to determine the onsite 100-year storm flow for the design of the 

Project storm drainpipe improvements.  The goal of this analysis was to: 

 Determine the design flows for the sizing of any proposed storm drain improvements. 

 Determine the differences in the drainage conditions between existing and proposed 
conditions to confirm there are no significant downstream impacts. 

 
The Civil-D Rational Method program was used to calculate onsite and offsite runoff for the 100-

year storm event. The runoff coefficient for industrial land type of 0.95 was used for the existing 

onsite conditions while similar runoff coefficients were used in conjunction with multi-family 

residential development, and commercial development were used for the proposed onsite 

condition. Offsite hydrology runoff coefficients were based on land uses apparent from aerial 

photography, which includes mostly industrial/commercial development. 
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3.3 Description of Hydrologic Modeling Software 

The Civil-D Rational Method Program was used to perform the Rational Method hydrologic 

calculations. This section provides a brief explanation of the computational procedure used in the 

computer model. 

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

where the user simulates the hydrology with a link-node model. The sub-watersheds are 

represented by a pair of nodes and the conduits connecting them are assigned channel properties. 

The intensity-duration-frequency relationships are applied to each of the drainage areas in the 

model to yield peak flow rates at each point of interest per the methodology in the City of San 

Diego Drainage Design Manual. 

 

3.4 Hydrology Results 

The Rational Method as presented in the City of San Diego Drainage Design Manual was used to 

calculate the existing and proposed conditions peak storm flows. Table 2 below summarizes the 

Rational Method results for the comparison of the existing and proposed project site.   

Table 2: Hydrology Results 

 

SYSTEM AREA TC Q100 SYSTEM AREA TC Q100
(ac) (min) (cfs) (ac) (min) (cfs)

100 8.8           10.1         31.2    1000 10.7                      12.6            30.3            
120 6.1           5.0           25.3    1100 6.6                         8.3              18.2            

TOTAL 14.9        56.5   TOTAL 17.3                      48.5           
200 30.0         12.7         93.3    2000 51.3                      23.4            120.4          
250 25.2         8.5           73.0    2100 1.3                         5.7              5.3              
280 10.3         6.0           43.0    2200 14.7                      11.0            45.9            

TOTAL 65.5        209.3 TOTAL 67.3                      171.6         
300 10.0         8.4           38.4    3000 4.5                         5.2              11.0            
320 2.8           6.4           10.6    3100 3.9                         5.0              15.2            

TOTAL 12.8        49.0   TOTAL 8.4                        26.2           
GRAND TOTAL 93.2         314.8 GRAND TOTAL 93.0                      246.3          

 To Outfall 2 
(Northwest 

Corner) 

 To Outfall 3 
(Southeast 

Corner) 

MIDWAY RISING HYDROLOGY SUMMARY

 OUTFALL OF 
INTEREST 

 To Outfall 1 
(Southwest 

Corner) 

EXISTING CONDITION PROPOSED CONDITION I 

I 

I 

I 
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The proposed 100-year flows were found to be less than pre-project 100-year flows with an 

increase in landscaping, park area and plazas. The project site’s goal is to maintain existing flow 

patterns throughout the site, but minor areas were shifted to accommodate the grading of the site. 

In the post-project condition, less flow sheet flows to Kurtz Avenue, and runoff is directed into the 

larger of the two Kurtz Street storm drains, in order to minimize potential flooding due to minimal 

storm drain capacity. The flow rate in the proposed condition decreases due increase in landscape 

areas and longer time of concentrations in areas of urban park and paseos through the project. 

4. HYDRAULIC CRITERIA, METHODOLOGY, AND RESULTS  

4.1 Existing Hydraulic Conditions 

As mentioned earlier, the project site and the surrounding blocks are prone to flooding due to very 

flat street slopes and storm drain system with flat slopes. Although the project will decrease peak 

flows compared to pre-project conditions, the site development may be affected by the surrounding 

undersized storm drain infrastructure. The project cannot be designed to eliminate these existing 

deficiencies; however, the drainage conditions onsite can be improved if the proposed site grading 

is elevated from surrounding grades. The project proposes to elevate the site above surrounding 

grades. The existing levee and downstream pump protects the site against potential sea level rise 

effects and backwater effects of the riverine flooding of the San Diego River.  However, the 

downstream pumps are under capacity. Some of the downstream storm drains draining to the pump 

station are under capacity as well, so even if pumps are upgraded in the future as a part of the City's 

capital improvement plan, the regional drainage capacities may still not meet current drainage 

standards. It is beyond the scope of this project to provide a full hydraulic model all the way to the 

existing stormwater pump, since the pipes are likely surcharged during peak events and the flows 

are unknown. The City of San Diego Stormwater Pump Operation staff has provided some 

previous studies from other consultants that have been contracted with the City to study some of 

the regional drainage issues near the project. The project team reviewed the information from these 

previous studies in order to gather information about the regional drainage system.  See below for 

a summary: 

1) Updated Hydraulic Analysis for the City of San Diego Pump Stations B,D,F,H, and L, dated 

June 18, 2018, and prepared by Michael Baker International. 
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2) Pump Station H Hydrologic Analysis (TO 066 FY23 Pump Station H Feasibility Study), dated 

April 21, 2023, and prepared by Tetra Tech. 

 

The Michael Baker study summarized the existing deficiencies of Pump Station H, which collects 

drainage from the majority of the site and a larger regional drainage area of the Midway area.   The 

report mentions that the current pumping capacity is approximately 147 cfs, based on information 

provided by the City.  Michael Baker's study also summarized previous analysis work for the 

drainage area performed by O'Day Consultants.  O'Day Consultants had estimated the Pump 

Station H drainage area to be 426.7 acres, and the 2-year peak flow based on the Rational Method 

to be 367.7 cfs and the 100-year peak flow based on the Rational Method to be 768.7 cfs.  Based 

on this analysis, since the pump capacity is less than the 2-year peak flow rate, flooding is therefore 

expected to occur in this basin for all but the smallest low-intensity storm events.   Refer to report 

excerpts in Appendix 6. 

 
The TetraTech study also analyzed the Pump Station H drainage area and estimated it to be 

approximately 394 acres.  The excerpts of their model and drainage exhibit are provided for 

reference in Appendix 6.  The flow rates that they estimated for certain pipe segments are helpful 

in determining the expected flow amounts in various locations throughout the watershed.  Because 

they analyzed the full drainage area to the Pump, whereas this Midway Rising drainage study only 

analyzed the onsite area plus some of the onsite runon, these flow values are helpful in determining 

the segments of pipe downstream of the project that may be undersized in the pre-project condition.  

For example, from Node 607 to Node 111, the 100-year flow rate per their study is 360.1 cfs.  This 

represents a 54-inch concrete pipe with a slope of 0.3% per Drawing 3460 (Appendix 6).  The full 

flow capacity of a 54-inch pipe at that slope is only 107.7 cfs, therefore, there is limited existing 

capacity, and flows are likely to surcharge and pond in low-lying areas during peak flow events.   

 

After review of the above previous studies and existing conditions, PDC created exhibits 

displaying the 9- and 10-foot contours and elevations in the project vicinity. The intent was to 

show a conservative inundation scenario. The exhibit displays the approximate inundation limits 

if the surrounding areas were to pond up to the 10-foot contour elevation (NGVD29), the proposed 
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project site would not be inundated. The project proposes to elevate onsite existing grades above 

surrounding grades.  The hatched exhibits for both pre-project and post-project conditions are 

found in Appendix 4. Subsequent to preparation of this exhibit, PDC received further information 

from the City of San Diego Stormwater Engineering Division with documentation showing that in 

the January 22, 2024 storm, the wet weather water level at Pump Station H was recorded as 

approximately 10.4 NGVD29. For further information and explanation regarding the 10.4’ 

elevation, see City of San Diego documentation in Attachment 6. It should be noted that during 

that storm, the station lost power during a portion of the storm. Additionally, photos were taken 

surrounding the site showing shallow ponding on surrounding streets, with some locations in areas 

that eventually drain to Pump Station H, and other areas that eventually drain to Pump Station D.  

By visual inspection of the provided photos, ponding elevations were estimated as less than 

elevation 10. From the understanding of the undersized pump and coordination with the City of 

San Diego Stormwater Pump Operations staff, it is expected that some ponding occurs in 

surrounding streets during large storms.  The project team has been informed from the City of San 

Diego that a master plan regional analysis for the San Diego River watershed that may be able to 

provide additional information pertaining to the existing flooding conditions sometime in the 

future, but the work is not currently ongoing or under contract, so results may not be available 

anytime soon. Because the timing of the regional drainage analysis is unknown, this project 

proposes to refine the onsite project-specific hydraulic conditions in final engineering based on a 

conservative assumption of a tailwater of 10.4 surrounding the site, unless updated information 

becomes available prior to the start of final engineering for this project. 

 

4.2 Proposed Hydraulic Conditions 

Hydraulic analyses provided during final engineering will include inlet calculations and HGL 

determination in onsite storm drain pipes.  During final engineering, all proposed onsite storm 

drain pipes will be designed to conform to the minimum requirements outlined in Chapter 4.1.7 of 

the City of San Diego Drainage Design Manual regarding water-tight joints. As noted in Section 

4.1 above, the tailwater condition for the points of connection to surrounding existing storm drain 

pipes surrounding the project may have a high tailwater condition during peak events.  It is 

proposed that a hydraulic analysis be completed during final engineering for the post-project 

condition to show that the combination of street capacity and/or pipe capacity is adequate to 
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convey onsite flows to the perimeter of the site without inundating any proposed finished floors of 

any onsite proposed buildings.  One way that this could be accomplished would be create a HEC-

RAS model of the onsite streets and model the onsite flows in the street sections assuming that the 

onsite pipes have little or no capacity.  This is a “worst case” scenario that would show that even 

if the onsite storm drain was affected by a high tailwater, the proposed buildings would still be 

protected from flooding.  A detailed hydraulic analysis for the project will be performed at final 

engineering.   

 

As discussed in Section 2.2 above, the project proposes to upsize and realign an existing storm 

drain that drains through the northwest corner of the site from a 42” storm drain with a replacement 

54” storm drain.  

 

PDC performed a Culvertmaster model for the existing and proposed conditions of the northwest 

corner of the project site. In the existing condition, the existing 42” stormdrain was modeled with 

overland flow modeled as a weir of any excess flow that is not contained within the stormdrain 

pipe. The proposed condition was modeled similarly, but included the upgraded 54” SD in addition 

to the proposed condition flows. It was observed that the starting water surface elevation of the 

model influenced the results, due to this, two scenarios were modeled. The first scenario was 

modeled utilizing the soffit elevation of where the proposed stormdrain ties into the existing 42” 

SD pipe (4227-D) and another scenario with the water surface elevation set at the rim of the 

proposed cleanout where the project ties into. This was done to simulate backflow from the pump 

up to this rim elevation. In the existing conditions, both scenarios indicate that the 100-year flow 

would surcharge the pipe and overflow in the existing parking lot. The first scenario results indicate 

that the proposed 100-year condition flows are contained entirely within the pipe, while the second 

scenario has some flow in the roadway, but less than the existing condition. Exhibits have been 

provided in Appendix 4 for the existing and proposed conditions of this preliminary analysis with 

a tabular summary of the scenarios. 
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5.  CONCLUSION 

This drainage report was prepared for the Midway Rising project. From the hydrologic calculations 

it is determined there is no increase of overall peak flow rate in the proposed conditions compared 

to the pre-project conditions.  
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Supplemental Information (Intensity Duration Frequency Curve, 

Runoff Coefficients)  

  



APPENDIX A: RATIONAL METHOD AND MODIFIED RATIONAL METHOD 

 
A-3 The City of San Diego | Drainage Design Manual | January 2017 Edition 

 
 

Table A-1. Runoff Coefficients for Rational Method 

Land Use 
Runoff Coefficient (C) 

Soil Type (1) 

Residential:  

        Single Family 0.55 

        Multi-Units 0.70 

        Mobile Homes 0.65 

        Rural (lots greater than ½ acre) 0.45 

Commercial (2)  

        80% Impervious 0.85 

Industrial (2)  

        90% Impervious 0.95 

 
Note: 
(1) Type D soil to be used for all areas. 
(2) Where actual conditions deviate significantly from the tabulated imperviousness values of 80% or 90%, the 
values given for coefficient C, may be revised by multiplying 80% or 90% by the ratio of actual imperviousness to 
the tabulated imperviousness. However, in case shall the final coefficient be less than 0.50. For example: Consider 
commercial property on D soil. 
  Actual imperviousness   = 50% 
  Tabulated imperviousness   = 80% 
  Revised C =  (50/80) x 0.85 = 0.53 
 

The values in Table A–1 are typical for urban areas. However, if the basin contains rural or 
agricultural land use, parks, golf courses, or other types of nonurban land use that are expected to 
be permanent, the appropriate value should be selected based upon the soil and cover and 
approved by the City. 

 Rainfall Intensity 
The rainfall intensity (I) is the rainfall in inches per hour (in/hr.) for a duration equal to the Tc for a 
selected storm frequency.  Once a particular storm frequency has been selected for design and 
a Tc calculated for the drainage area, the rainfall intensity can be determined from the Intensity-
Duration-Frequency Design Chart (Figure A-1).   
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17.5 Water Surface Elevation 

0-----Coastal Transect 
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OTHER I Limit of Study 
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APPENDIX 5 

Hydraulic Calculations 



Culvert Analysis Report
Existing Condition 42" EX Alignment Tailwater- CO Rim Elev

q:\...\42 inch pipe and irregular weir.cvm
10/18/24  08:50:16 AM

Bowman Consulting Group
© Bentley Systems, Incorporated    Haestad Methods Solution Center    Watertown, CT 06795 USA    +1-203-755-1666

Project Engineer: chelisap@projectdesign.com
CulvertMaster v10.3 [10.03.00.03]

Page 1

Analysis Component

Storm Event Design Discharge 120.40 cfs

Peak Discharge Method: User-Specified

Design Discharge 120.40 cfs Check Discharge 120.40 cfs

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 7.80 ft

 Name  Description  Discharge  HW Elev.  Velocity 

Culvert-1 1-42 inch Circular 28.01 cfs 9.06 ft 2.91 ft/s

Weir Roadway 92.18 cfs 9.06 ft N/A 

Total ---------------- 120.19 cfs 9.06 ft N/A 
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10/18/24  08:50:16 AM
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CulvertMaster v10.3 [10.03.00.03]
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Component:Culvert-1

Culvert Summary

Computed Headwater Elevation 9.06 ft Discharge 28.01 cfs

Inlet Control HW Elev. 7.80 ft Tailwater Elevation 7.80 ft

Outlet Control HW Elev. 9.06 ft Control Type Outlet Control

Headwater Depth/Height 3.45

Grades

Upstream Invert -3.00 ft Downstream Invert -7.38 ft

Length 1,426.92 ft Constructed Slope 0.003070 ft/ft

Hydraulic Profile

Profile PressureProfile Depth, Downstream 15.18 ft

Slope Type N/A Normal Depth 1.76 ft

Flow Regime N/A Critical Depth 1.63 ft

Velocity Downstream 2.91 ft/s Critical Slope 0.003938 ft/ft

Section

Section Shape Circular Mannings Coefficient 0.013

Section Material Concrete Span 3.50 ft

Section Size 42 inch Rise 3.50 ft

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 9.06 ft Upstream Velocity Head 0.13 ft

Ke 0.20 Entrance Loss 0.03 ft

Inlet Control Properties

Inlet Control HW Elev. 7.80 ft Flow Control Unsubmerged

Inlet Type Beveled ring, 33.7° bevels Area Full 9.6 ft²

K 0.00180 HDS 5 Chart 3

M 2.50000 HDS 5 Scale B

C 0.02430 Equation Form 1

Y 0.83000



Culvert Analysis Report
Existing Condition 42" EX Alignment Tailwater- CO Rim Elev

q:\...\42 inch pipe and irregular weir.cvm
10/18/24  08:50:16 AM

Bowman Consulting Group
© Bentley Systems, Incorporated    Haestad Methods Solution Center    Watertown, CT 06795 USA    +1-203-755-1666

Project Engineer: chelisap@projectdesign.com
CulvertMaster v10.3 [10.03.00.03]

Page 3

Component:Weir

Hydraulic Component(s): Roadway

Discharge 92.18 cfs Allowable HW Elevation 9.06 ft

Roadway Width 708.60 ft Overtopping Coefficient 2.92 US

Low Point 8.52 ft Headwater Elevation 9.06 ft

Discharge Coefficient (Cr) 2.92 Submergence Factor (Kt) 1.00

Tailwater Elevation 7.80 ft

Sta (ft) Elev. (ft)

0.00 12.18

10.41 11.98

26.29 11.73

45.74 11.69

85.72 11.52

125.34 11.20

152.67 10.88

167.47 10.74

179.35 10.63

252.44 9.83

288.96 9.59

305.19 9.49

353.62 9.18

402.20 8.96

446.07 8.76

512.85 8.52

528.83 8.70

551.20 8.86

577.15 9.19

579.25 9.14

590.72 9.23

593.54 9.25

605.51 9.37

619.67 9.44

630.33 8.97

630.37 8.97

630.44 9.12

630.52 9.26

631.42 8.98

636.75 9.26

637.33 9.29

656.96 9.88

669.67 9.70

672.53 9.99

675.76 10.15

689.93 10.94

703.63 11.00

708.60 10.88



Culvert Analysis Report
Existing Condition 42" EX Alignment Tailwater-Pipe Soffit

q:\...\42 inch pipe and irregular weir.cvm
10/18/24  08:50:19 AM
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© Bentley Systems, Incorporated    Haestad Methods Solution Center    Watertown, CT 06795 USA    +1-203-755-1666

Project Engineer: chelisap@projectdesign.com
CulvertMaster v10.3 [10.03.00.03]

Page 4

Analysis Component

Storm Event Design Discharge 120.40 cfs

Peak Discharge Method: User-Specified

Design Discharge 120.40 cfs Check Discharge 116.00 cfs

Tailwater Conditions: Constant Tailwater

Tailwater Elevation -2.33 ft

 Name  Description  Discharge  HW Elev.  Velocity 

Culvert-1 1-42 inch Circular 83.48 cfs 8.90 ft 8.68 ft/s

Weir Roadway 37.03 cfs 8.90 ft N/A 

Total ---------------- 120.50 cfs 8.90 ft N/A 
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Component:Culvert-1

Culvert Summary

Computed Headwater Elevation 8.90 ft Discharge 83.48 cfs

Inlet Control HW Elev. 1.73 ft Tailwater Elevation -2.33 ft

Outlet Control HW Elev. 8.90 ft Control Type Outlet Control

Headwater Depth/Height 3.40

Grades

Upstream Invert -3.00 ft Downstream Invert -7.38 ft

Length 1,426.92 ft Constructed Slope 0.003070 ft/ft

Hydraulic Profile

Profile PressureProfile Depth, Downstream 5.05 ft

Slope Type N/A Normal Depth N/A ft

Flow Regime N/A Critical Depth 2.85 ft

Velocity Downstream 8.68 ft/s Critical Slope 0.006971 ft/ft

Section

Section Shape Circular Mannings Coefficient 0.013

Section Material Concrete Span 3.50 ft

Section Size 42 inch Rise 3.50 ft

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 8.90 ft Upstream Velocity Head 1.17 ft

Ke 0.20 Entrance Loss 0.23 ft

Inlet Control Properties

Inlet Control HW Elev. 1.73 ft Flow Control Submerged

Inlet Type Beveled ring, 33.7° bevels Area Full 9.6 ft²

K 0.00180 HDS 5 Chart 3

M 2.50000 HDS 5 Scale B

C 0.02430 Equation Form 1

Y 0.83000
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Page 6

Component:Weir

Hydraulic Component(s): Roadway

Discharge 37.03 cfs Allowable HW Elevation 8.90 ft

Roadway Width 708.60 ft Overtopping Coefficient 2.91 US

Low Point 8.52 ft Headwater Elevation 8.90 ft

Discharge Coefficient (Cr) 2.91 Submergence Factor (Kt) 1.00

Tailwater Elevation -2.33 ft

Sta (ft) Elev. (ft)

0.00 12.18

10.41 11.98

26.29 11.73

45.74 11.69

85.72 11.52

125.34 11.20

152.67 10.88

167.47 10.74

179.35 10.63

252.44 9.83

288.96 9.59

305.19 9.49

353.62 9.18

402.20 8.96

446.07 8.76

512.85 8.52

528.83 8.70

551.20 8.86

577.15 9.19

579.25 9.14

590.72 9.23

593.54 9.25

605.51 9.37

619.67 9.44

630.33 8.97

630.37 8.97

630.44 9.12

630.52 9.26

631.42 8.98

636.75 9.26

637.33 9.29

656.96 9.88

669.67 9.70

672.53 9.99

675.76 10.15

689.93 10.94

703.63 11.00

708.60 10.88



Culvert Analysis Report
Proposed 54" SD Alignment Tailwater- CO Rim Elev

q:\...\42 inch pipe and irregular weir.cvm
10/18/24  08:50:19 AM

Bowman Consulting Group
© Bentley Systems, Incorporated    Haestad Methods Solution Center    Watertown, CT 06795 USA    +1-203-755-1666

Project Engineer: chelisap@projectdesign.com
CulvertMaster v10.3 [10.03.00.03]

Page 7

Analysis Component

Storm Event Design Discharge 120.40 cfs

Peak Discharge Method: User-Specified

Design Discharge 120.40 cfs Check Discharge 120.40 cfs

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 7.80 ft

 Name  Description  Discharge  HW Elev.  Velocity 

Culvert-2 1-54 inch Circular 81.00 cfs 10.07 ft 5.09 ft/s

Weir Roadway 39.47 cfs 10.07 ft N/A 

Total ---------------- 120.47 cfs 10.07 ft N/A 



Culvert Analysis Report
Proposed 54" SD Alignment Tailwater- CO Rim Elev
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Page 8

Component:Culvert-2

Culvert Summary

Computed Headwater Elevation 10.07 ft Discharge 81.00 cfs

Inlet Control HW Elev. 7.80 ft Tailwater Elevation 7.80 ft

Outlet Control HW Elev. 10.07 ft Control Type Outlet Control

Headwater Depth/Height 3.04

Grades

Upstream Invert -3.60 ft Downstream Invert -5.83 ft

Length 1,050.67 ft Constructed Slope 0.002122 ft/ft

Hydraulic Profile

Profile PressureProfile Depth, Downstream 13.63 ft

Slope Type N/A Normal Depth 3.32 ft

Flow Regime N/A Critical Depth 2.63 ft

Velocity Downstream 5.09 ft/s Critical Slope 0.004060 ft/ft

Section

Section Shape Circular Mannings Coefficient 0.013

Section Material Concrete Span 4.50 ft

Section Size 54 inch Rise 4.50 ft

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 10.07 ft Upstream Velocity Head 0.40 ft

Ke 0.20 Entrance Loss 0.08 ft

Inlet Control Properties

Inlet Control HW Elev. 7.80 ft Flow Control N/A

Inlet Type Beveled ring, 33.7° bevels Area Full 15.9 ft²

K 0.00180 HDS 5 Chart 3

M 2.50000 HDS 5 Scale B

C 0.02430 Equation Form 1

Y 0.83000
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Component:Weir

Hydraulic Component(s): Roadway

Discharge 39.47 cfs Allowable HW Elevation 10.07 ft

Roadway Width 862.00 ft Overtopping Coefficient 2.94 US

Low Point 9.20 ft Headwater Elevation 10.07 ft

Discharge Coefficient (Cr) 2.94 Submergence Factor (Kt) 1.00

Tailwater Elevation 7.80 ft

Sta (ft) Elev. (ft)

0.00 13.00

100.00 13.00

200.00 12.00

250.00 12.00

272.00 12.00

310.00 12.50

754.00 12.50

784.00 9.70

786.00 9.20

824.00 10.00

862.00 10.50



Culvert Analysis Report
Proposed 54" SD Alignment Tailwater- Pipe Soffit

q:\...\42 inch pipe and irregular weir.cvm
10/18/24  08:50:21 AM
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CulvertMaster v10.3 [10.03.00.03]

Page 10

Analysis Component

Storm Event Design Discharge 120.40 cfs

Peak Discharge Method: User-Specified

Design Discharge 120.40 cfs Check Discharge 128.50 cfs

Tailwater Conditions: Constant Tailwater

Tailwater Elevation -2.33 ft

 Name  Description  Discharge  HW Elev.  Velocity 

Culvert-2 1-54 inch Circular 120.41 cfs 2.93 ft 9.07 ft/s

Weir Roadway 0.00 cfs 2.93 ft N/A 

Total ---------------- 120.41 cfs 2.93 ft N/A 



Culvert Analysis Report
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Component:Culvert-2

Culvert Summary

Computed Headwater Elevation 2.93 ft Discharge 120.41 cfs

Inlet Control HW Elev. 1.35 ft Tailwater Elevation -2.33 ft

Outlet Control HW Elev. 2.93 ft Control Type Outlet Control

Headwater Depth/Height 1.45

Grades

Upstream Invert -3.60 ft Downstream Invert -5.83 ft

Length 1,050.67 ft Constructed Slope 0.002122 ft/ft

Hydraulic Profile

Profile CompositeM2PressureProfile Depth, Downstream 3.50 ft

Slope Type Mild Normal Depth N/A ft

Flow Regime Subcritical Critical Depth 3.23 ft

Velocity Downstream 9.07 ft/s Critical Slope 0.005013 ft/ft

Section

Section Shape Circular Mannings Coefficient 0.013

Section Material Concrete Span 4.50 ft

Section Size 54 inch Rise 4.50 ft

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 2.93 ft Upstream Velocity Head 0.89 ft

Ke 0.20 Entrance Loss 0.18 ft

Inlet Control Properties

Inlet Control HW Elev. 1.35 ft Flow Control Transition

Inlet Type Beveled ring, 33.7° bevels Area Full 15.9 ft²

K 0.00180 HDS 5 Chart 3

M 2.50000 HDS 5 Scale B

C 0.02430 Equation Form 1

Y 0.83000
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Component:Weir

Hydraulic Component(s): Roadway

Discharge 0.00 cfs Allowable HW Elevation 2.93 ft

Roadway Width 862.00 ft Overtopping Coefficient 2.90 US

Low Point 9.20 ft Headwater Elevation N/A ft

Discharge Coefficient (Cr) 2.90 Submergence Factor (Kt) 1.00

Tailwater Elevation -2.33 ft

Sta (ft) Elev. (ft)

0.00 13.00

100.00 13.00

200.00 13.00

250.00 12.00

272.00 12.00

310.00 12.50

754.00 12.50

784.00 9.70

786.00 9.20

824.00 10.00

862.00 10.50



 

 

 

APPENDIX 6 

Supplemental Information for Downstream Storm Drain Capacity 



PDC - VERTICAL DATUM
SHIFT OF +6.12 PER MARCH

1963 DATUM CHANGE

=-16.5 OLD CITY
STAFF DATUM
+6.12=-10.38
NGVD29

Current FG=6.4
NGVD29

=-14.5 OLD CITY
STAFF DATUM
+6.12=-8.38
NGVD29

10 

0 

- LO 
' 

- 20 

3 

/ 
/ ·. 

I 

NASI-IVILLE 
ST. 

,· 

' 
" l , 'I-. g 
l a ~-0 

-Qt:u~½ 
~~ ~ -~ !• 

-.-'!! "'"i'I 
·1;- \I~ \. I •"·~~ ,, 

. 111 - ~ 

. !,·~-... 
~ .... ~9-,. 

'-~~~ 8'w ~· ~ .... 
~ ""it " T 
\. 'I,.: ~ 
~ -~~ ~ \· -.. ~ . :\' 

~\,, '"')ti) • 

~~~-r 
'. ~-~~­
'1-_<l\ll-o 

~ 

~ . 
"S:;t...~ 

~~1:i:r 
~ ',j t: 
"1~ ~"" ·-:s.-s e~ 
ti ·Th .. 

•~'-!,.. 0 [" t... '1 ,., (I 

·* t ... 
~~~ '...,. 

-'Iv l '1::-.a 
OI) oh .., .. ~ .. •~~ 
'I, C > 

\ 

·~;: 
; .,_ 
~ 

--.-- -· -

' ' t \j 

~ LAPWAI 
~ I. ST. 

1~ 
~~ 
~! ~Ii;: 

'"t "~"' 

s•~~~P~,'.1
1,:-& 

">'i' 
" "' ~ ~ 
~~ 

::1: ::t ... \.:. :;: 
i-:: 

.So.rtdq silt 

Sil+-1,i cJ.cii.:1 

Glc:iy 

Scii,d~ cl"~ 

~ftlS•nd 

~ 
'!-

/0 
It, 

"' 
.;: ,I. V) 

t;f 
Cl ~ 

I "-
er; 

"I 
5 '() N 

~ - X 
"' ' "' 11.J. 'ii 
""' I lii "' -
i;:; :::-..--rTI 

0 I. ::5~z5' zs' 25' 

Profile 

B / 0 C k. 
:... ... 

' 

; 

" .... 
'l: 

J: ' 

Ground line 

~ 'f: q,-ode 

b .J- "(':.. 

' 

~ ,, 
"' "' 
., 
' 'j. 
"' N 

ZS?' --------------1~ t 
of Ill Roac/wafl_ 

~t, 

D 

Sec le : 1./criz. r", sc' 
Vert. I": 6' 

KING- sr. 

0rol nd 

t 

.Aw 
P,-opo,"& 

·t V 

r:.) 

~ 

lnverf-:} tJ.3 ¾ 48"C'on<'refe f'1:0e {/750•])) wi/h , dow,3/e· ,-<1,69,<?r, 9~.rkerf. (ainfs 
----- -- -- ------ - - --- l - ··- --- -- -- -- -- ---,. 

1 
" ltj 

Cr-usher r-un rock. 
( See de1·a, I) 

, 
b,.dcl1n9·-' 

5$1' 

~ 

,.,[ 0rade 

, C I IJ ., U I G; ,,I 

QI ,J)ip ,f ,, "' l round line i.i ~ : drain:;., 'S-17 ltj 
Iii 1 \ll I L__ 
'<!'' tt\ I \,i 
' I ~ I ~ ~ '" 
.....,,,I Q; I ::: 

,·;T·r-L- "' 
u•o' j_ -

~ 768c/ 76 80-' __ _J 

.,~ 

PrQfi/e of Li1111 '/3" 

" 
J{J 

s 

0 

Scale.· Jloriz. !'': 50' 
Vert. /", 6' 

'--- it:/ 0 

l,J 
II) 

✓ 
Q 
): 

4-
~ 
::i 
Cl.. 

.... . - •• ,.--.'. ' , .. , . ~"~ ?;:: 
·-- ;:·,: 

/0 

0 

-/O 

-zo 

0 

Loom 

' 
lo<1m 11 ~ Clo'f"''I ~: 

' 

~ 
~ s~n•· ~ 

Juq,,.. -....;,: 

) I,, 
CJa'l._'I ~ 

lcQm ~ 
Sand¥ J,a,i 

Cfql§ 

Wof4,- .5;11 

S4nd I} 

.saod~ ,;If,~ i .:i 

: ·.' 

,, 
Sand 

,·, .,. 
::,1 
,: 

I•;';_:' 

~ ~ 

/0 

0 

-,e 

Profile of 48" Storm Drain 
Cit':/. Dafuri 

Sea le: Nor,~. /", SO' \ 
Vl!'rf. 1":G' \ 

II ;, L,nct."A" 4. ~ 300' \\ 11r ,;I z.... 2o'i14o' Porf lind 'Ccu·nanf Ccncv-ittrz 
A - 25° / 11,jl ~ffl'MF-. Apron ( ,4ppn,Y.. )5 <'"•IJd.) 

I l . 130 90' \ I I , ,, . l 1"0 
\ I II 11 19-G C,.[ p•pc Cc:u,., 

, 1 11//1I11 I I/ I I 1,, 1 I 1111, , 1 I I j j I I,, I JI J 1111 JI I j 11111 1, 1 I 111 j 111 •III/ 1111 I I I I I j I I 11 I I I j j 11 l '•II LI I 11, •(',~}.J.111 II, 1 ~- 4 Headwall 

l I / \ f_ft:1..00' [II ll..- -)6-IB~con.:. ptpozs with 
~" ol!i,!l.l.o T / do,..bl~ rubber qaak4t ~ C,t'1 ~+ctr Cn.pt. t.0 

M2pl

4

UL '- (:i: Y Top of So1..1th Leve.~ 7 I / \ L, 1&.S' I I . joir!fr. 1':J' tonq,Q~c.h. . 

,' with 4 G.y. <lnd l n'S to. I l I \ I I U ln'st<1II ~l'J Id" ou.-t-\c:.t- (See diz:tml) 
\ \18 i,e11d. Conni:tchon N!:2 I I / \ '1 .. tEt.S,0SJ !Jl~IIIJl:·J ,,.-re::sT HOLE No.I 

• , 1 ,-. , , , , , , I 1 1 , , , , 1 , , .. , , 11 , , , , , 1 1-, , • . , 1 1 , , • • • , 1 , , • • , , 1 , • , , 1 , , • , 1 1 , • • , , , , , 1 , , , , 1 11 , , • , , 1 1 , • , , , , 11 , ,.,:yc,-:.-~1m,M,,1- :>· :".,. ,,:, " 
~

f ~ £r:.r.!f,ng - --- ----' - - --- ----- - ·---- - - ------+ G'. 'f'. .&-~ ., \~15' I 11111 1,·-,:: .... ---.---:.~-sai-v1<:.ep,.b,.Tob..., S~ 15 ,.~. cfJlye---:J__ _____ _ , - - - ----- - .,._ __ .,.o ~ , -'1--..,,.,..-
1 

611..toi4s.t1.Go."'~-c,..su ~<i 

---. ., ~ - ;ta~ - - 1.-'t_ !8 Roodwoy -(") -,., - - ' ,.-:vi ti fill 1 ?UIV\fl \-\O"-ISE ' • ., =~.,.. - 11 . , , 
• ...-, ____ ""_ -{~ ---->-----'.--'--- • - :Jll,l!ll!l(;. I ,...-Cin:i.d,e. \--h",s ai-e.t:t 10 •~o• C_ LU'VCU/ _ r- - _ __ _ ,, -, - 30' .L.:,._ I E.l.'i.50 -· - ·---- • • ' --

, ~ -- - -- ·1,p • • • + - - - .-_ :a;:==z· I ~,!.;' !'/1_:! ~'-<i s\0p~S 

~ 

,, ~ 

't:·--

Ground /lne'i 

'E. Grade) 1 

/'l \J "" 
<ti "" ½ 
1g "'· .,,.-;, 
,;c . 'IC/" '°"/ 
i":------~ • / 

.I 

~ 

~ 
'::! 
"' "' 

0 
"1 

+ 

IS 

10 /0 

.... _,,_-L 

t'zs·J.. zs' 55.9' z5' 

•' s 

Profile of Line 

<J <j 
"l:i ~ 

-~lock 

' 

h:Bl 
' 

.,,~~, .. ~ 
l.tJ 

'A,. 
Scale: 1./oriz. /'', 50' 

Verf. !",,. 6' 

A 

~ .,, 
'<I 

" -.I .... 
~ 

'< 
I:) 

~ 
~ 

10 

s 

0 

-s 

(iro,.md Line7 

J 

,. 

---1, 

11 

i<J II 
,. I',. 

:::, 
II '1 

::t: I i 

I 
I 

I 

' I 

Ground line 
l.-1s" 
I SAN DIEGO RIVER 

I-load wall 

✓~- -/::;.-' • A,o•' ,;t J ';) 

A 'Ylttio, 

FL ,Q OD 
' '"---Bar Grate Ill end @4cb pipe 
See {)eta.IL ae,~w. 

£~~sting 
1.5 stone face 

CHANNEL 

() ll ,~1 M '?r "' ~ - .,_ 
-- -' ------.j 

~
/ <>i " o ~IS 

/ I , hi Cl') '1.._ • 

- - ' fJ. , ,V I ~ .._. :--:_ "..:i, 
.... -- - Podland Cement Concrtrfa Apron 

7 8' 8' 7-85' za.zw~,s.zs.'. I s·•I• B':r ,,, 

3-1 "con 111fe pi_ e:::i: ; .,.,,. ~ I.O '-''\l 

I ,wf!_::_ IJ_h~~a ~J:,:ii>;i- ti-: ~ ;-...; 1 ~-

111r ______ --- --~4'i'",✓,/ ~ ~w ~"' 
Q ~-{£1. Q.6~---~~- ~ 1'! ~7:8S 
" I P.1/ ~ ' ' • <:: , ~.....:.-- rtt,re ~ -..:. -:ti, Nof.e! Use S • tJov,;,f.qd .,;omfs 

✓ i l-/8''~0~~ ~ ~~-. JS."'f~...i of all bt?nd.s. 

Scale: 1-/ariz. 111
: zo' 

Vert /" • 6' 
Q.. i · ---o--·f ~ ti I BS' ,f

1
:l! :;! : 1:l '. . Prorite of .Discharae Lines 

I, ,,Ni:-: ;,_ 
N N : 1 ..., , 

Il l I/ , L.......§_ 

i":': ...::/ ~ 
j "'-1 ""' I ' ~ f • . • '-'to ~ C.I.r--1~e C\t ~ame. <::}ro.d(l, cu 

't_of the'5e 3· \B"ce-L""1c. pipes 

P. L. 2 5 9 

r 

Diva:"<'+ dr-a~nll.q<Z 
to c.\e.an~u.1.+ ..... , 

' ' I 

g-
~ .. 

.,_~ 

1 ~ 
' " " g ..... 1; 

' ..,_ 
~ -...., 0 

"'~ ~ ' l Cl...~ 

"'-t'~ g 
~ .... ~ 
~ i i.. 

""~ -~ t i'.;: 
.... ~' .. {'. ..._-.. 
~~ ~ ' ... ~ ' ~ 

/0 

0 

,,, 
0 
I, 

:i: 

. ' "' II lo. 0 

66.97' · <-i ~ ~ I I 2000-t·o·;,;p, l l 1soo~1f pipe ---------------------- - - - --~-wl ,'!'·\~ 

't 

~ +t-t 
l . 

~+ -+-_j_• -- Invert---?_,_:,...__ 

\/\!--1 ·-- --- - ---- -
_.·. ·. :• ..., 

11 

n ... ~ 

0.3% ----
5_4" Concr-.,.fe Pipe wil/2 dovole r<./.6ber qa-flel ,ioit?l-f 

- --- ---
- tru:sher ::-r=c2.d.d.~n~ (See De.tc:,1\) 

663. 99' 

S l !.. .. c:.3 . ., 
' . 

't-

---J:,1 
IVi 

- - ~""./<:, -~ 7 1.,-. lJj 

" llj " -' ' i;; i;j 

-10 

-zo 

;+o file of S4" Storm Drain " 
Scale: 1-/o,-Jz. 1",so" 

/
11 

.:- 6
1 

, 

l 

ALLEY B1oc:k A ,' ,, 
' ,, . , .......... / 

61 • 54 c:.Q.,,c.vdc pipe wi\h :-,... ll ,, '-,; 
d.oubl,z. r4l,b~r ~<1sk,z+ -...p~ 'J,i' / 
join~-:. (D~ 'l..000), } _,.;"' / 
and cr"'~har ru.r. 1 ~- t. ,,<.._' , 1 
rod,._ ba.ddin~ 11 0 ,,, /.·e/ 

J \ {_()~ -' \,. ~ / ,(O 

(
Pump J.101.1s~,../ \ ,.,,,.,. • 

✓ - \ ,, / 

'\ , , ~ \ ·'' // ,, , .. / 

, ~--------
& !,. - ~ ' -----------
·c- .,- - I 

01~ 1.· 1/ I~ •" 11 

I ., 

i-,: 
~I 

1/) 
,; 

¾-==+ I 
I 

V ,,r f. 

" ) ,!.,) 

(. 9 
!:) 

,' 

4' - 4 z'r concr~fe pif,e . -:::::::-7 
Pluq f!nd wifh pre•cp~t cone : / 
:e,.,6h• r 9°fkcf" .J"m_t: / 

Mo4l/led Ma/&~ plu,_ ,-a.tu;f-(,::,ht. 
~ C Cl I Ser: dera,7 / 
' 'IP.e e Qnau ~ on S-'11- / (Sta . 13, +GG) \ • 

Surve 
'/ 

and crusher run t"'ock. hecldin9 (See De-I-cul) --- \ . : 

113 

j/ff;/J 

"'3/% / 
~'i(-Cj 

(~
'-.\ 1-, 0,::7"- -- -.... ·-- . ssr'::-48"cont;ret4 pip"- wi+h~lti. "tJbe..,_

1
"ask:c.f/J0'i U,,,.-;~~l~~~3,~d"'''0

• 0' : "•~;"'/ 
•. ~ 'll:'s•', u -r,1 4 bra,n (11SO-O) andcru,sher run roc.k.bedcl.H)q. J ~ ::::-:~~;'!:'.:~ ~ -, .O...~ (_.. 

1 "- 01 - T~ST r,Dl,,I, No.! Drp .f,,.r dt""p.ttu19w . I · , / ,I: .._, ,. 
,-:..'°"l...,__ , \ i::c\O I / YI ,~1 -,r,,_~ 
·- '\. '~ :;l'!' I "' ,(.. ,.,1 / ,e· 

G 

inlet 

', \"e,, ""(' 1ft Line"B~ , / • I~ ~ .. t. ; - - 1.:/· _;.. ~ .. 
, I 4::R.0 1.cz - y~ I k( ':.(:,llfEl.$.OS 

.P 'J r-J "'j (" VJ ,-, I I/ t,,t2 ,/ \) • ',i:'plonj·m•'<L4sudo<;n9 
_.--: - .r' ._. .i!J ,,,.'/,I L•7f..SO/ ser.'1<-e/' JO ...-\-' (1.s.so of-.o<-111"1pho\.l5o?; 

t . n w , -Slop~ to hp ot ~«tter 
'~', I / ~ V ~ •,Co~sfrr..1d "i.1:"f-i~r.or~und 

_ " cm ,... pit.r•~•4c.r- 6t pav1n9:. 

<' ,' ¥ :~ :::: / \ti 
~ , ' ~1;: .:: / j\ll 

✓ /,")._"':,• :, - -.., + _,. /-: \s , 1Jl Ii ~I !!:: 
~ ",./ R:43:T' ,t.,; 

~ 
~- 44'06"151" .- ; 

, T : 11.10' ... ! 
f,,._ , '-/ 

.. ·,r "" , .. 3 .... ,:::-, I •,/f- (>& '- I 

\'(< r~'l,~ i "'• I 

"' I I 90~0--r ' "3o" 

;Ii 
..I 
~ 

11 IJJ 
.J 
-' _f 

r, 
\_,, , 

SeeShutf I 

_ .. - - ' •"' 4> 111 

•• ~I~ 
30 

~ s:::::Q/n 

~ 

~- ll, 01-UCPOINT NO. 166 

,., ,., u,.., /,' :t , , •. <! 
~✓l" - ✓.J..;.J • ./'S >it..,, 

•~ ~ I / 5p,z • S¢¢ ro-Qdw-A'f X-f~- •ief" dd'oi/, 
'<,\ ,}>.. -

, ....... ~;\0 ....... I -z > 
_;.J J:) . .!:)Jyj ,D J\_/ ~

• Mop No. I_,, 9 7 
I I ' 

\ ~-'· 0 , 

~ . 
..,.,-:--'o v-~'~ 

I!,­
,e 

I 

,/' ~ c, 
.... '?. 

\ I ' ~- «ii,!? 
' ~~ ITT~ 

Map Ne. !584 ' ~- ~ ii°'. 
I '-) ii f! 

<><IID 
', I 

t R: z.00
1 

At 15° 

L: S?.361 

f~E[evafion 

Scale: I" = 50' 

showh on profile 

C Oz.' ·-.,,,, 4 ,&".,,h.ll "'-'M 

V;t -8-6 t • ' , \ .. '.:"~ 1ho.,_,"'Z" \>lo.M 

• ;o" . "-1 ",-,, .l 

- I l ~\J ~ f :' Class A Sub9rade "'"""'-t--,~+ 
Genter•--: I: I \~z.•' Plqnt- m1,ced. s-µrfQc·1n9 - Deh~.e <3r-Q,ded o.t5 

l"plc:ir1f:-rniKed - with '5C • G r1q~'i.d. a-spho.H 
SL1rfcie1nq , , , 

1.0' • l?. or- 18 as shovvn --------->~I I.O 

T1;1P-ic cil Cross· Section of RoQdway,L 

I 

./ 
u, .,, 

O.j 

I 

I 

~ 

s'7.,\,,.;: 
ll{ ,,.' 

E )!/ "d+h per 30:0, · - 'v.,iJ r Trench '" ;! 
·1 ~ \' ' , ' , , , ... " 

~ /i 17· I ~ -1-C.onc.<-e+e. ~: ~at>bzf JOll"I \ • • /, cle>uble '"6 

• ~~ 

,\ 
); 

, 

+-+----- ---!--~ • ·+-

., 
:(:, .. --660 

_J_ 
h ··--~O o '// 0 _,,,:, 0 o c .,o •. .~ , c, .;,o,:;:,- Co' 
•',I. . (,J OO O ,:;<> t:> •• .• , ,- .. "&0 ,:? .., 0

0 

0 

l_ \o 6' 0 c,,,, 
0
0.,-o u 

;,; {o /'.;, V C\1 :; o ,., _,;;~v ... ~ ~ .;'"= ~ ~ .. 
0
°

0
~c::o; -

_ ~~a;,00~0-00:gg~.,_,,.~<!>.:::'>e:,poog~o.o T 
Stan.;\o..-d p-ip<i 
St.1bgr-ade par ~O~-E-e. 

c;;.'
1 

O eac,,aO 0 .e,- ec,o d ,a a>..,,. oo 00.,0-0- = 
.,.C ~J>.C> ~ O ,o C, \\ 1/('\;:1/,iS::• -r-- . I 

L__Cr-ushe.r run rock bcu::ldm<:, 

Detail of Cri.ishczr Run Rock Be!.dding 
Sc:,a\~: 1/:i" ._ t'-o" 

1 KING ST, 

A ~ J/./ 0 o, ' 
,;, .: ':;,,,, ~ I/',, ')..9 

~ - ~ fj='·e,:::M ' 

T' 19, H, 
(;i.e ,• L,L:) 

..; .)Q/1-,!.F 

/ 

Q >( + 
.... 0 
"' z ui 

" "' ~ 

(' 
Scale: 111 • SO' 

FRONTIER DRAINA<:,E PUMP STATION 

'2.· Y4~ x. 1Y~",c. I\" 
?.bt<t-5 1 bq,nt a,s 
fthown, G~lvan,u 
ofter fal:)r·~c.o.h'o.vh 

___ 4- Yz." brcnz.e boH:1 In 1""""\ I</ 

\
,, ex.pan~10.n -;;,h1~\d~ of \e-cict ..,. • " 

"tB'

1 
dlCL; c.oncx<l.+e. 

d1sV\c..,~~ p,v~~, 
' ', 

~--
t>)· •J,,Ov-,."ta. 

-· 

_.t'; alloy .:.on<t: -\-ype ltompinJ or equal) 

... H- - -1- -0 • 31,+' 'P ba.r-s wGilded 
•--...... to p\otlZ.~ 

CHANGE 

614'1-o 591' 

CITY OF SAN DI EGO 
ENGINEERING DEPARTMENT 

PLAN REVISION 

BY DATE APPROVAL 

12.t.S, 
?5 ·Zl•57 /JS /31JlL7 

... -~,,. - .. --~ 

SHEET C. 

0,~ 
CITY ENGINEER 

OF f.o SHEETS 

4-/.rJr£' 
.E_OR 

w.o. 
NO, 20 936 

A!iS'T CITY ENGINEER AND 
OFFICE ENGINEER 

-5·-22 -57 lf/f'. 11 '!:lt"C "-' (.:1..11 ~ ir11t:: 1 1,<c·•e·e~c-'f-"""'·•ec'·c•c'4'0:.---"-'---'-'-+ 
.,,. DEPT, SEWERAGE . .:s. ' ~-"-~- s-zi.57 DRAINAGE 

.,., 'o•Zl--57 -----------• 
PLANNING SUPERVISOR 
DEPT. 

f'cc,.,f' :,",1 
CONSTRUCTI.-. .. ' .. .,. ............. ,_,,._ n._._.._,,,_.., il---r~.-t 3•~7•S,:. 

1-------->:,0.:::.!,0,~"""--":::::a:!:.:.--------j ELECTRICAL. HIGHWAY i!HECKEO 

G·2<e·;,G 4--2<,,·57 
DATE STAflTEO DATE COMPLETE□ STRUCTURAL GRACES H Rem'1nqfon 3-L--r-~ 

Detail of Bo .. s at Ou·Het 
li ·lrl , .... LlDICO o DQceS Sc-,\c·. IY,. •L·O 

_P)Q.,;;,i:. 1'!r Bo.c.J<. Fro":!. o~·s,:;!far~e:. !!'ml, =~.:Ir PiPe. 
FIELD BOOK ?.1!>?.S- 4 6 

coNTR, Cas+i \lo Thibodo 1NsP.Wadd.e\ TRAFFtc 

DESIGNED 

3460-D 

' I 

I,. 



 

 
UPDATED HYDRAULIC ANALYSIS 

 
FOR THE  

 
CITY OF SAN DIEGO PUMP STATIONS 

B, D, F, H, AND L 
MBI JN 163401 

 

 

 

June 18, 2018 

Revised Final Report 
 

 

 

Prepared by: 

 

 

9755 Clairemont Mesa Blvd 

San Diego, CA 92124 

 
858.614.5000 Telephone 

858.614.5001 Fax 

 

 

Project Contact: 

Joel E. Bowdan III, PE, RCE 71693 
Aharon Weintraub, EIT 
 
 

   June 18, 2018  
 Signature Date 

 

Baker 163401 

 

Michael Baker 
INTERNATIONAL 



City of San Diego Updated Hydraulic Analysis Report 
Storm Water Pump Stations  

 

 

June 18, 2018 2-3 

on record drawings and field investigation, PS-F is a reinforced concrete structure having a main floor and 

building above grade for the dry well and a lower wet which extends approximately 12-feet below ground.  

15-inch and 24-inch drainage sewers enter the influent channel of the wet well.  The influent channel is 

separate by a 6-inch thick, 12-foot tall weir wall.  The weir wall contains an integral bar screen to allow 

flow directly from the influent channel to the larger wet well area; therefore the volumes of the influent 

channel and wet well are considered together. 

The facility once accommodated cantilevered submersible, drive-shaft driven pumps with motors located 

on the main floor.  However, the original pumps have been removed and replaced with submersible 

pumps and motors.  With a total of three (3) pumping units, PS-F consists of the following pumps and 

capacities: 

❖ One (1) 4-inch Barnes Submersible Non-Clog Pump, rated at 450 gpm @ 22’ TDH, 7.5HP 

❖ Two (2) 6-inch Barnes Submersible Non-Clog Pump, each rated at 1,250 gpm @ 20’ TDH, 18HP 

❖ One (1) recently installed 6-inch Barnes Submersible Non-Clog Pump with discharge hose, rated 

at 1,000 gpm @ 20’ TDH, 18HP 

The flow from each of the three (3) 6-inch submersible pumps discharges directly via separate 8-inch 

discharge piping and discharge hosing to a drainage box.  The drainage box drains by gravity through a 

24-inch storm drain outfall into Mission Bay.  The smaller 4-inch submersible pump, which is used 

primarily for dewatering and dry weather flows, currently discharges to the drainage box via a 4-inch 

pump hose.  For the purpose of this study, all four pumps are included in the hydraulic analysis. 

2.1.4 Pump Station H 

The official address for Pump Station H is 3930 King Street in San Diego.  However, King Street no longer 

exists.  The location of PS-H can be more accurately described as the south bank of the San Diego River 

levee, north of I-8, just south of the pedestrian walkway/bikeway approximately 1,900 feet east of the 

Sports Arena Blvd overpass.  PS-H was constructed in 1956 and is responsible for servicing approximately 

426 acres in the Sports Arena and Loma Portal area south of I-8.  Based on record drawings and field 

investigation, PS-H is a 20-feet x 22-feet rectangular reinforced concrete structure having a main floor and 

building above grade for the dry well and a lower wet which extends approximately 23-feet below ground.  

The main influent drainage sewers into the structure include the following: 

❖ 54-inch drainage sewer from east 

❖ 48-inch drainage sewer from the west 

Based on information from the City of San Diego, this station has a current pumping capacity of 

approximately 66,000 gpm. With a total of six (6) main pumping units and one (1) dry weather flow pump, 

PS-H consists of the following pumps: 

❖ One (1) 4-inch Barnes Submersible Pump, rated at 750 gpm @ 30’ TDH, 15HP 

~147 cfs
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APPENDIX A



Section 4.1

Pump Station H Hydrologic Calculations

Basin C Area (ac) % of Total C x % of Total

Commercial 0.85 322.6 0.76 0.64

Single Family Residential 0.55 104.1 0.24 0.13

Total Area 426.7 C 0.78

Initial area travel path = 0.29 mi

H = 74 ft

Time of Concentration = Tc = (11.9L
3
/H)

.385 

Add 10 minutes

Initial Time of Concentration = 17.11 minutes

Tc = Ti + 5 mins (time through pipe)= 22.11 minutes

(Drainage Design Manual) I (100yr) = 2.30 in/hr

(Drainage Design Manual) I (2yr) = 1.10 in/hr

Q (100yr) = CIA

A = 426.70 ac

1 ac = 43,560 ft²

1 hr = 3,600 secs

Q = 768.72 ft³/sec  

Q (2yr) = CIA

A = 426.70 ac

1 ac = 43,560 ft²

1 hr = 3,600 secs

Q = 367.65 ft³/sec  
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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.



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

4 TETRA TECH

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. 
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Figure 2. Pump Station H Watershed
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Figure 3. Pump Station H Upper Watershed
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Supporting calculations
provided 11/21/24 from
City of San Diego for
Pump Station H Depth



Pump Station H 

Wetwell Depth 

Calculations During 

January 22nd Storm  



Item 1 – Original 1956 PS-H As-Builts (3461-D) – Slab thickness is shown to be 1’4”(16”) thick.  

 

 

Item 2 – Nov 2022 PS-H site survey produced by O’Day Consultants. Shows FF to be 11.73’ (NGVD29) 

  



Items 3 & 4 – Photos taken of the front entrance of PS-H showing the FF 

  

  



Item 5 – Photo taken from inside wetwell. Paint markings on wall are in one foot increments 

measured from the bottom of the wetwell. These markings were used to calibrate the wetwell sensor. 

The top of the yellow painted slab is the FF of the station (station’s motor room floor slab).  

 

  



Items 6 & 7 – Wetwell Levels January 22nd taken from Netbiter program in graphical and direct export.  

 
 

Time Wetwell Level 
1/22/2024 6:00 9.325 
1/22/2024 7:00 13.766667 
1/22/2024 8:00 18.333333 
1/22/2024 9:00 20.466667 
1/22/2024 10:00 21.583333 
1/22/2024 11:00 22 
1/22/2024 12:00 22 
1/22/2024 17:00 11.683333 
1/22/2024 18:00 8.333333 
1/22/2024 19:00 8.316667 

 

  



Calculations: 

FF per NGVD29 O’day Survey = 11.73’ 

Max Depth of Water per Netbiter data = 22’ (Top of wetwell/Bottom of motor room floor slab) 

Thickness of slab = 1.33’ 

11.73’ – 1.33’ = 10.40’ (NGVD29) approximate maximum water depth observed.  

 

Notes:  

On Jan 22nd, field crews reported that wetwell water level was reaching the bottom of the station’s 

motor room floor slab. Wetwell level data recorded via the ultrasonic sensor from our Netbiter SCADA 

system confirms this claim. 

However, please note that at the max wetwell depth of 22 ft, the sensor can no longer record data due 

to it being submerged at this point. There were no reports of the water breaching into the pump station 

motor room but it is still possible that the water levels exceeded the 22 ft.  For these calculations, we 

assumed the max wetwell depth of 22 ft.   
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