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We are pleased to submit this report regarding the Hydrology and Hydraulics Report for the 

Centennial High School, Compton Unified School District. 

 

This report is comprised of three sections: 

 

• Narrative Report and Results 

This includes Introduction and Scope, Project Site Hydrology, Project Site Hydraulics, Stormwater 

Mitigation, Best Management Practices for Low Impact Development, and Project Conclusions and 

Recommendations 

 

• Calculations 

 This includes modeling and calculation results of the hydrology and hydraulics analysis and BMP 

calculations and sizing. 

 

• Appendix 

This includes rainfall information, utility plans, operation and maintenance guidelines for 

BMPs used in this project. 
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1. INTRODUCTION 

1.1 Scope 

This Hydrology and Hydraulics Report prepared by VCA Engineers Inc. was 

commissioned by DLR Group to summarize the stormwater management for the 

Centennial High School. This report will demonstrate that the proposed drainage system 

will adequately meet the drainage needs of the project site.  

This report will show the calculations of the storm water runoff generated by the site (site 

hydrology), the conveyance and discharge system of the runoff (site hydraulics). The storm 

water runoff will be conveyed into the Los Angeles County Flood Control District 

(LACFCD) main storm drain line located along El Segundo Blvd. 

The scope of work will be limited to be within the property line of parcel (Figure 1). The 

pre-development site is comprised of twenty-two (22) buildings, fifteen (15) portable 

buildings, asphalt paved parking lots, planter areas, dirt areas, gravel areas, track and field, 

walls, concrete pavement, concrete pavers, concrete stairs, and ramps. Pre-development 

imperviousness is 43%.  

The proposed development will consist of eight (8) buildings, asphalt paved parking lots, 

concrete pavement, concrete stairs, ramps, landscape areas, athletic/sport fields, tennis and 

basketball courts, and pool area. The post-development imperviousness of the site is 58%.  

Imperviousness and Perviousness comparison of existing conditions and proposed 

conditions is presented in Table 1. 

Connections to the storm drainage situated El Segundo Street are under the jurisdiction of  

Los Angeles County Flood Control District (LACFCD) and will require LACFCD 

approval. 
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Site Condition 

Imperviousness Perviousness 

Area (SF) % Area (SF) % 

Pre-Construction 604,796 43 800,315 57 

Post Construction 808,751 58 596,360 42 

Total Site Area 1,405,111 SF (32.26 ACRES) 

Table 1. Site Conditions Pre-Construction and Post-Construction 

1.2 Standards and References 

The standards below used in the design of the site’s stormwater management: 

 

1. Standard Plans and Specifications for Public Works Construction (Green 

Book), 2021 Edition 

2. Compton Unified School District. 

3. County of Los Angeles Low Impact Development (LID) Standards Manual 

(2009) 

4. California Building Code, 2022 Edition 

5. State Water Resources Control Board (SWRCB) 

6. Americans with Disabilities Act (ADA) 

 

2. PROJECT SITE DESCRIPTION 

2.1 Project Area 

The project site area is approximately 1,405,111 SF (32.26 Acres).  The current site 

consists of 13.88 acres (43%) of impervious area including existing building roofs, walls, 

walkways and pavements, and 18.38 acres (57%) of pervious area including landscaping, 

and synthetic turf. Existing site area is shown in Figure 1. 
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2.2 Project Site Location 

The site is located at 2606 N Central Ave, Compton, California 90222, covering an area of 

approximately 32 acres. The site is bounded by the Compton Creek Channel and N 

Parmelee Avenue to the East, and W El Segundo Blvd to the North, Central Avenue to the 

West, and W 131st Street to the South. The geographic coordinates of the site are latitude 

33° 54' 55.13" N and longitude 118° 15' 13.57" W. An aerial perspective of the site is 

depicted in enclosed Figure 1.  

 

Following a thorough evaluation of the Topographic Survey conducted by J Braley, dated 

April 09, 2025, it has been determined that the site exhibits an elevation variation of 

approximately 9 feet. The lowest elevation within the property is observed at the northeast 

corner of the site, whereas the highest elevation is recorded at the southwest corner of the 

site, in which may influence surface drainage patterns and potential development 

considerations.  

 

The site consists of one (1) parcel per the Assessor’s Parcel Number (APN) 6145-001-900. 

The Assessor’s Map is shown in Figure 2, is retrieved from the LA County Assessor’s 

Map. 
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Figure 1. Project Site Location 
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Figure 2. Project Site Assessor’s Map 

2.3 Existing Site Condition and Storm Drainage System 

2.3.1 Existing Site Improvements 

The pre-development area is currently 43% impervious and 57% pervious. The 

existing site currently consists of school buildings, a surface parking lot, football field, 

baseball field and athletic courts. 

2.3.2 Existing Drainage Pattern 

On-site surface drainage currently flows through low points or catch basins, which 

then discharge into existing storm drain. There is a total of five (5) side-opening catch 

basins located at the sidewalk: two (2) along W El Segundo Blvd which is connected 

PROJECT 
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into the City’s main storm drain line, two (2) along Central Avenue, and one (1) along 

Parmelee Avenue. The street flowline along the project site is sloping with elevations 

ranging from approximately 85.58 ft. to 96.76 ft. MSL. 

2.3.3 Existing Drainage Structures 

As shown in the As-Built Drawings (Appendix II), a 102-inch diameter RCP storm 

drain owned by Los Angeles County Flood Control District is located along W El 

Segundo Blvd, with its plan and profile in Appendix II based on County as-built 

records. A 48-inch diameter RCP storm drain, owned by the City of Compton, is also 

present along W El Segundo Blvd. Additionally, a 54-inch diameter RCP storm drain 

owned by Los Angeles County Flood Control District is located along Central Avenue, 

with its plan and profile also shown in Appendix II. All storm drain lines are 

maintained by the Los Angeles County Flood Control District (LACFCD). 

2.3.4 Estimated Capacity of existing 102” Dia. RC Pipe 

A request of information, regarding the connection to the 102” dia. RCP main 

stormdrain line, will be submitted to Public Works Hydraulic Analysis Unit to 

determine the allowable flow rate. LA County has placed restrictions on runoff that 

enters into their system. The County will provide an allowable flow rate after review 

of the project and the existing storm drain system’s capacity.  

2.4 Proposed Site Condition and Storm Drainage System 

2.4.1 Proposed Site Development Area 

The total proposed development area is 32.26 acres. The impervious area will be 18.57 

acres at 58% and the pervious area is 13.69 acres at 42% of the total site.  

The proposed development includes new asphalt-paved driveway aisles and parking 

lots located on the north, west, and south sides of the site, as well as new concrete 

pavement and a driveway aisle on the east side along Parmelee Avenue. The project 

also features new school buildings, athletic facilities including softball, baseball, 

practice football, and football fields, basketball and tennis courts, a new swimming 
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pool, and landscaped areas. Refer to Appendix VI for the proposed site plan.  

2.4.2 Proposed Drainage System 

This section will describe the stormwater management approach for the Centennial 

High School. 

Determination of the tributary areas of the site was the first order of the approach. 

Grading, Utility, and Roof Plans were analyzed to delineate the site into two (2) major 

tributary areas (see Figure 4). These two major areas have been subdivided into one 

hundred ninety-six (196) separate tributary areas. One hundred fourteen (114) 

tributary areas belong to the north portion while the remaining eighty-two (82) 

tributary areas are under the south portion. The composition of the imperviousness 

and perviousness of the tributary areas was the second order of the approach, as such, 

the site plan was analyzed to determine these values. A spreadsheet was developed to 

record the gross area, impervious area of each tributary area. Appendix V shows the 

spreadsheet of the site area delineations.  

Since the project site was divided into two major tributary areas, a storm drain system 

was assigned to each one. Each system will have a detention tank and Maxwell system. 

Storm water runoff will be collected via catch basins, area drains, and trench drains, 

conveyed to the intended detention tank for storage then discharge into the Maxwell 

drywell system. Storm water exceeding the 85th percentile, 24-hour storm event will 

be collected via overflow pipes. The overflow will bypass the Maxwell and directly 

connect into the sump pump then conveyed directly into the proposed outfall to the 

LACFCD storm drainage system.  

Each system will have its own connection into the existing LACFCD 102” dia. RCP 

storm drain line, which runs along W El Segundo Blvd (see Appendix I). The utility 

plan (see Appendix VII) will show two (2) proposed outfall connections that are both 

located near northeast of the project site.  

Outfall 1 is on the northeast side of the project site and will be sized to the allowable 

flow rate as imposed by the County. The onsite storm drain system associated with 
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Outfall 1, which will be identified as South System, will collect the stormwater runoff 

(Appendix IV) from the southern side of the project site. The South System is 

composed of one (1) bio-retention system, one (1) detention tank, and one (1) drywell 

system. Runoff will be collected via sheet flow, roof drains, and inlets located at low 

points and conveyed to their respective LID BMP. A detention tank is implemented 

onsite since the drywell system cannot accommodate the 85th percentile volume of the 

north portion. Both the treated and overflow stormwater runoff from the combined 

detention tank and drywell system, and the Silva Cell bio-retention system will be 

diverted into a sump pump which is connected to the outfall.  

Outfall 2 is also situated at the northeast portion of the site and will be sized to the 

allowable flow rate as imposed by the County. The onsite storm drain system 

associated with outfall 2, which will be identified as the North System, will be 

collecting the stormwater runoff from the entire north portion of the project site. 

Runoff will be collected via sheet flow, roof drains, and inlets located at low points 

and conveyed to the north system’s detention tank then into the drywell system. A 

detention tank is implemented onsite since there will be a circumstance wherein the 

drywell system cannot accommodate the 85th percentile volume of the north portion. 

A 10” dia. outlet pipe is designed using the 85th percentile storm event; therefore, it 

will retain water before discharging into drywell system. An overflow pipe of 36” dia. 

has been added to the tank to be discharging directly into the pump then into the 

outfall.  

All storm drain pipes that will be discharging into the LACFCD storm drain system 

will be sized accordingly. For Site Hydraulic Calculation refer to Section 4. See 

Appendix IX for sample calculations. 

Approval from the LACFCD will be obtained for the proposed connections. 
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3. PROJECT HYDROLOGY 

3.1 Hydrology Data 

3.1.1 Design Frequency 

Drainage design calculations are based on a 25-year frequency storm event, according 

to Section 4.3 Urban Flood Protection of the 2006 Los Angeles County Hydrology 

Manual.  

3.1.2 Rainfall Depth 

Based on the Isohyetal Map, the rainfall for the project site falls between 5.8 inches 

and 6.0 inches. The rainfall used for the project site is 5.9 inches for a 50-year, 24-

hour storm event and 5.18 inches for a 25-year, 24-hour storm event (Appendix III). 

3.1.3 Percentage of Imperviousness 

The percentage of imperviousness for the post-development project is approximately 

58% of the total area and is shown in Appendix VIII. 

3.2 Stormwater Discharge for the Existing Site 

The stormwater runoff currently produced by the pre-development site was calculated 

using the software HydroCalc provided by the LA County Department of Public Works. 

Appendix IV displays the stormwater runoff flow and volume based on a 25-year, 24-hour 

storm event. The existing site produces an estimated total of 291,780 cubic feet of 

stormwater at a peak flow rate of 82.36 cfs. 

3.3 Stormwater Discharge for the Proposed Site 

The stormwater runoff currently produced by the post-development site was calculated 

using the software HydroCalc provided by the LA County Department of Public Works.  

Appendix IV shows the stormwater run-off flow and volume based on a 25-year, 24-hour 

storm event. The post-development site produces an estimated total of 357,482 cubic feet 
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of stormwater at a peak flow rate of 82.36 cfs.  

3.3.1 Runoff flow and Volume 

Refer to Table 2, for the comparison of both the proposed and existing storm water 

discharge for a 25-yr, 24-hr storm event. 

Site Condition 
Runoff Volume  

(cubic ft.) 

Peak Flow Rate 

(cfs) 

Existing 291,780 82.36 

Proposed 357,482 82.36 

Table 2 – Proposed and Existing 25-yr, 24hr Stormwater Discharge 

3.3.2 Tributary Areas 

The project site was divided into two (2) primary tributary areas to show its flow 

distribution among the LID BMPs integrated into the site (see Figure 4). The main 

tributary areas were then divided into a total of one hundred ninety-six (196) 

catchment areas, based on uniformity in drainage conditions for the new site 

improvements (see Figure 4). Each catchment area is corresponding to its flow 

distribution into stormdrain inlets (trench drains, catch basins, and area drains).   

4. PROJECT SITE HYDRAULIC CALCULATIONS 

4.1 Basis of Design   

The analysis of the hydraulic characteristic of the storm drain system was performed using 

the HydroCalc Method Version 1.0.3, Manning’s Equation was used to determine the 

velocity and flow capacities, and the design of the stormwater management system is 

designed based on the LA County Hydrology manual.  

Slope on concrete pavement shall have minimum slope of 0.50%, the slope on AC 

pavement shall have the minimum slope of 0.70%. Pipe was designed to have minimum 
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slope of 0.50%. Pipe’s sizing has considered 75% d/D ratio.  

Stormwater collection inlet drainage has been sized to reflect 75% clog factor, which 

means the inlet is able to allow weir flow of the peak flow of the 25-year storm event of its 

tributary area when 75% of the its perimeter has been clogged or blocked. 

All of the tributary areas have stormwater collection inlet and a combination of slope of 

surface, drainage gutter, detention pipes, collection catch basin, trench drain and 

underground pipes are used to ensure the treatment of the project site’s stormwater.  

4.2 Site Drainage Design 

With the aid of the Pipe Sizing spreadsheet shown in Appendix V, the proposed storm drain 

pipes were sized to a 25-year storm frequency. The type of pipe is classified as HDPE 

storm drain line ranging from 6” diameter to 36” diameter. The HDPE pipes have a 

Manning’s roughness coefficient of 0.012. All calculations for the pipe design are included 

in Appendix V.  

The project’s drainage design shall be divided into two (2) storm drain systems (see Figure 

4) that will both be discharging into the main street line.  

Per County of Los Angeles Low Impact Development (LID) Standards Manual (2009), 

Best Management Practice (BMPs) should be implemented in the following hierarchy: 

infiltration, bio-filtration, capture and use, and combination of the above three BMPs.  

Since infiltration is feasible, based on the percolation test conducted dated July 14, 2025 

(see Appendix X), the project’s BMP will be a drywell. While each system will have its 

own designated Maxwell Drywell system to collect and infiltrate water runoff into the 

ground, a detention tank will also be used to store the rest of the volume for the 85th 

percentile storm event.  

For the south portion, a combination of BMP’s will be used. One (1) Silva Cell system, 

biofiltration BMP, will also be implemented to treat the plaza area between, Building C 

and Building D.  
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The pump is located right before the on-site stormwater goes into the LACFCD’s existing 

storm drain manhole situated along the W El Segundo Blvd.  

An information request will need to be submitted to the Los Angeles County Public Works 

design division. An allowable flow rate discharge to the LACFCD’s storm drain system 

will be appointed to the site project.  

There are total of one hundred ninety-six (196) tributary areas in the proposed project site 

which are considered for drainage design in the site (see Figure 5). The tributary areas 

allow stormwater to sheet flow to the collection inlet then goes into underground storm 

water pipe system. The 24-hr clear runoff volume from the 85th-percentile storm event (in 

this project site, the 85th-percentile storm is greater than the 0.75 inch storm event) will be 

treated by the LID BMPs.  
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Figure 4: Primary Tributary of SD Catchment Areas of the Proposed Site 
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Figure 5: Tributary of SD Catchment Areas of the Proposed Site 
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5. HYDRAULIC CALCULATION OF THE STORM DRAINAGE SYSTEM 

5.1 Storm Drainage Pipe 

The pipe sizing procedure is conducted as follows, first we determine the tributary areas 

for each segment of the major pipes. The tributary areas generated peak flow was combined 

into one peak flow for each segment of the pipes. There are individual pipes in the 

underground pipe system of the project site. The three hundred fifty (350) pipes in the 

drainage system was label from B1 to B62 including some labeled as B16A, B16B, etc. as 

shown in Figure Appendix V: SD Diagram.  

The three hundred fifty (350) stormdrain pipes sizing design peak flow from 25-year 

storm is designed separately as where it is located at the project site. See Appendix V for 

the pipe sizing summary. 

These pipes are then sized using Manning equation to determine based on their slope, 

diameter and d/D ratio (75% being used in this project). The sizing of the pipe is determined 

so that the design velocity is larger than 2 feet/s and the pipe’s allowable flow capacity is 

larger than the peak flow rate of 25-year design stormwater goes into the pipe. Refer to 

Appendix V for the summary of the pipe sizing calculation.  

5.2 Storm Drainage Catch Basin 

The catch basin sizing procedure is conducted as follows: first, we determine the tributary 

areas for each drainage catchment inlets. Then, there are seventy-four (74) catch basins 

established on site. The longest flow path length was generated from high point to low 

point of each catchment area. The value of slope was generated by the ratio of change in 

elevation (high to low) to flow path length. The imperviousness per tributary areas were 

calculated based on each tributary areas. Lastly, the value for the peak flow rate (cfs) for 

each catch basin was calculated. The values obtained per procedures are summarized as 

below in Table 4.  
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Table 4: Summary of Values to obtain the peak flow rate per catch basin. 

Catch basin sizing requires the value of peak flow rate including the Ao (minimum area 

require for outflow pipe), catch basin design size, area of the Outflow Pipe, Ag (design 

are of grating opening), and % opening of grate. Table 5 shows the relationship of these 

said values.  

 

Table 5: Summarization of Catch Basin Sizing 

Formulas used in relation for the computations of catch basin sizing are as follows; 

Minimum area Required Equation 

Q = C x Ao x (2gh)1/2 

Ao = Q/ [ C x (2gh)1/2 ] 

Runoff Coefficient (C) = 0.90 → Per data on HydroCalc 

Gravitational Constant (g) = 32.2 ft/s2 

Grate Opening Check 

  Design Area of Grate Opening (Ag) = % Opening x Gross Area of Grate 
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EXISTING LACFCD 102” DIA. RCP 
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Los Angeles County Storm Drain System: LACFCD 102” dia. RCP along the W El 

Segundo Blvd 
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Appendix II 

 

 

HYDRAULICS ANALYSIS REPORT - RESULT 
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LA County Stormdrain Line – North of the Site  
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LA County Stormdrain Line – West of the Site 
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RAINFALL DATA 
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Hydrologic Map: 50-year 24-hour Rainfall Isohyetal                                                   
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HYDROCALC OUTPUT 
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Existing storm water discharge at 25-yr storm event 
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Proposed storm water discharge at 25-yr storm event 
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Outfall 1 discharge at 25-yr storm event 
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Outfall 2 discharge at 25-yr storm event 
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PIPE SIZING CALCULATIONS 
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Pipe Sizing Summary (North System)                                                  
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Pipe Sizing Summary (South System) 
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Storm Drain Diagram (North System) 
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Storm Drain Diagram (South System) 
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Example of Pipe Sizing 
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Appendix VI 
 

 

 

 

SITE PLAN 
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Appendix VII 
 

 

 

 

STORMDRAIN UTILITY PLAN 
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