


HYDROLOGY REPORT   Torrance Warehouse 

 

 

  

 

19-040 Hydrology Report   

 

TABLE OF CONTENTS 

 
 

SECTION 1.0   NARRATIVE 
     Introduction 
     Project Description 
     Hydrology Methodology 
     Summary and Conclusions 
 
SECTION 2.0    SITE INFORMATION 
     Location Map 
     LA County Hydrology Map 
 
SECTION 3.0   EXISTING SITE HYDROLOGIC ANALYSIS 

Existing Hydrology Map 
10-year & 50-year On-site HydroCalc Output 
10-year & 50-year Off-site HydroCalc Output 
Existing 27” RCP WSPG Calculations 
Existing Condition FlowMaster Calculations 

 
SECTION 4.0    PROPOSED SITE HYDROLOGIC ANALYSIS 
     Proposed Hydrology Map 
     10-year & 50-year On-site HydroCalc Output 

Modular Wetlands Manufacturer’s Specifications 
Proposed Condition FlowMaster Calculations 
 

SECTION 5.0    CITY OF TORRANCE RECORD DRAWINGS 
     Storm Drain Master Plan  
     LACFCD 27” RCP Memo (1973) 

As-built Plan Compilation 
 

SECTION 6.0    LOS ANGELES COUNTY DEPT. OF PUBLIC WORKS 
     LADCPW Letter of Allowable Discharge  
 
 
 



HYDROLOGY REPORT   Torrance Warehouse 

 

 

  

 

19-040 Hydrology Report   

SECTION 1.0  NARRATIVE  

Introduction 

The proposed project is located at 2555 W. 190th Street in the City of Torrance, California. The 

proposed building will be a manufacturing warehouse with paved parking and landscape. An 

existing building and parking will be demolished and the site will be re-graded. 

This report has been prepared to calculate the post-construction hydrologic conditions for peak 

storm runoff rates, design of the proposed underground detention systems, describe the overall 

impact to the existing public and private drainage infrastructure, and demonstrate that the 

proposed project discharge will not exceed the allowable values provided by the Los Angeles 

County Department of Public Works (LACDPW). This report includes analysis of the surrounding 

off-site drainage areas that contribute stormwater to the existing 27” storm drain pipe that 

flows through the project site and the approximate off-site detention for a flow-based system 

recommended for future development.  

 

Project Description 
 

Existing Site Conditions:   

The existing tributary area to the project site is approximately 14.23 acres. In the existing 

condition, approximately 1.26 acres of the site is building, 11.38 acres is impervious hardscape 

and pavement, and 1.59 acres is landscaping with the total site being 11.1% pervious. 

As shown on the existing hydrology map, 8.83 acres (DA-1) is sheet flowing southwesterly 

towards and out of the corner of the property, eventually draining to the street catch basin at 

the northeast corner of 190th Street and Crenshaw Place. 2.19 acres (DA-2) of runoff flows 

towards individual inlets throughout the area and collects into a 27” storm drain line (RCP) that 

runs from north to south, connecting to a 6’-9”x8’ Los Angeles County Flood Control District 

(LACFCD) RCB main line at 190th Street. 3.21 acres (DA-3) of runoff flows towards individual 

inlets throughout the area and collects into either the back of a public 6’-24” RCP 1500D curb 

inlet, a 29”x18” CMPA pipe, or connects to the LACFCD RCB main line at 190th Street. 

As part of the study, approximately 66.83 acres of off-site area from the City of Torrance’s 

“Storm Drain Master Plan” data sheet and map (See Section 5.0) was considered. Approximately 

19.72 acres of the off-site area is tributary to the 27” RCP storm drain and is delineated by three 

drainage areas (See Section 3.0 for Existing Hydrology Map). These areas are located north of 

the project site and included due to the drainage runoff contributing to the 27” storm drain. A 

fourth drainage area of approximately 10.45 acres located north and west of the project site is 

shown to be not a part (N.A.P.) of this study due to the overland drainage path and underground 

storm drain system draining west to Crenshaw Blvd and having no impact on the project site. 

The remaining 22.43 acres from the “Storm Drain Master Plan” drains south and east away from 
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our project site and is not impacted by our project site. The tributary off-site areas were 

analyzed to determine the existing off-site discharge contributing to the 27” storm drain, the 

surface impact of a storm drain system failure or large-scale storm event flooding the system, 

and the approximate detention volume for a flow-based system for each off-site area. 

Proposed Site Conditions:   

The proposed site has a tributary area of 13.39 acres which consists of the development of 

approximately 253,400 square feet (5.82 acres) of a manufacturing warehouse, 6.53 acres of 

parking/sidewalk (impervious), and 1.04 acres of landscaping. As shown on the proposed 

hydrology map, all 13.39 acres of development will flow towards individual inlets and eventually 

collect into the proposed 30” storm drain pipe and discharge into the existing LACFCD RCB. The 

proposed 30” storm drain pipe will replace the 27” storm drain pipe at the north edge of the site 

property line and will be routed around our proposed building to discharge into the existing 

LACFCD RCB. The proposed detention and multi-stage outlet control storm drain system will be 

used to lower the site discharge flowrate provided by the LACDPW (See Section 6.0).  

The off-site tributary area studied in the existing condition also applies to the proposed 

condition. The existing 27” connection to the LACDPW storm drain is to be abandoned/sealed 

and a new 30” junction is to be constructed approximately 130’ easterly of the existing 

connection. 

 

Hydrology Methodology 

 

Methodology 

For both the existing and proposed conditions, the peak storm discharge for the drainage sub-

areas was calculated based on the Los Angeles County Department of Public Works (LACDPW) 

Hydrology Manual. The on-site hydrology analysis consisted of three drainage areas within the 

project boundaries. The off-site hydrology analysis consisted of four drainage areas, of which 

one area was shown to be not a part.  

LA County HydroCalc computer software was used to calculate the surface runoff for the 10-

year and 50-year storm events. Per the LA County Hydrology Map, the on-site and off-site soil is 

type 09 and the 50-year isohyet is 5.8 (See Section 2.0). These values are used to demonstrate 

the current flood condition of the overall drainage area and contrast the impact of the post-

developed (proposed) condition for the on-site areas. Due to the peak runoff for the proposed 

conditions exceeding the allowable peak runoff determined by LACDPW, hydromodification is 

required.    

CivilDesign Water Surface Pressure Gradient Analysis Program (WSPG) was used to determine 

the pipe capacity in the existing 27” storm drain pipe using the pipe characteristics and the peak 
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flows calculated from the LA County HydroCalc computer software (See Section 3.0). For the 

analysis, the hydraulic grade line (HGL) at the connection point in W 190th Street was held at 

approximately 5’ below street grade per the memo from LACFCD dated Feb, 16, 1973 (See 

Section 5.0). 

The compilation of as-built plans (See Section 5.0) was utilized with the project site aerial 

topography to determine the approximate finished surface and flow line elevations in the 

overall drainage area. These elevations were used to determine the emergency overland flood 

release points in the event of the existing pipe system flooding due to either an on-site storm 

drain facility failure or a storm event greater than the design storm. Bentley FlowMaster V8i 

(FlowMaster) was used to model cross-sections at critical points along the overland flow path 

and their capacity to safely discharge the 50-year storm event (See Section 3.0).  

The HydroCalc computer software was also used to generate the unit hydrographs for the 10-

year and 50-year storm events for the proposed condition.  The generated hydrographs from 

each event in the proposed condition were input into the Hydraflow Hydrograph program, an 

extension of Civil 3D, to design the outlet control and detention storage system for the 10-year 

and 50-year storm events. The outlet control and detention storage systems were designed to 

reduce the peak flow from each of the proposed on-site drainage areas to meet the allowable 

discharge per LACDPW standards (See Section 6.0). The LACDPW allowable discharge varies 

between 0.952 cfs per acre and 0.988 cfs per acre. To be conservative, 0.95 cfs per acre was 

used as the controlling discharge value for all analysis. 

The outlet control system is a manhole located in close proximity downstream of the associated 

detention pipe. The manhole contains a weir with an orifice to contain the stormwater, allowing 

the upstream detention pipe to fill, and release the stormwater at a reduced flow rate out of the 

manhole to the 30” RCP and the LACFCD RCB. In the manhole, on the upstream detention side 

of the weir, is an outlet pipe at the invert of the manhole directing flow to an LID treatment 

device. This three-stage system efficiently provides both peak flow mitigation through detention 

with constant discharge and LID treatment through the first stage.  

To accurately model the first stage, the constant flowrate from the manufacturer’s 

specifications was determined for the proposed LID treatment device. This constant discharge is 

diverted out of the peak hydrograph to accurately reduce the volume under the peak 

hydrograph curve. Considering the outflow as an orifice in the detention pond would incorrectly 

increase the flow above the manufacturer’s specifications due to pressure head buildup.  

The second stage orifice is sized in tandem with the size and height of the detention pipe. This 

accomplishes two things; the orifice is set at an elevation above the LID treatment volume while 

also discharging the peak flows of the storm event at an allowable rate due to the mitigation 
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provided by the appropriately sized detention pipe. Pressure head above the orifice as the HGL 

in the pipe increases is considered in the discharge rate of the system. 

The third stage weir is elevated to provide enough pressure head over the orifice to discharge 

the 50-year design storm. In a greater storm event, the opening above the weir provides an 

emergency outlet.  

At the peak flow, the outlet flow becomes greater than the inlet flow and the detention pipe 

begins to empty. The HGL will reduce from near the top of the pipe as discharge exits the 

detention system through both the first and second stage orifices. After the HGL is reduced to 

the invert of the second stage, the remaining stormwater volume in the detention pipe is 

greater than the LID treatment volume (See separate LID report for calculations). This ensures 

that all storm events will meet LID requirements. The LID treatment devices are sized to draw-

down the volume of water between the first stage and the second stage within 48 hours, 

resulting in the detention pipes emptying all stormwater roughly 48 hours after the peak of the 

50-year design storm.  

For the off-site drainage areas tributary to the 27”/30” pipe, the approximate detention volume 

was determined from a ratio of the proposed detention volume on-site with the on-site acreage. 

The ratio was then applied to the tributary off-site existing areas to approximate the required 

detention volume for a flow-based system necessary to reduce the discharge to meet the 

LACDPW allowable rate of 0.95 cfs per acre.  

FlowMaster was used to model typical cross-sections at critical points along the overland flow 

path that changed in the proposed condition and their capacity for the 50-year storm event (See 

Section 4.0). 

 

Existing Condition:  

The existing project site and tributary off-site peak runoff rates were determined using the LA 

County HydroCalc computer software. The on-site existing 50-year storm event runoff of 36.5 

cfs exceeds the allowable site discharge of 13.5 cfs. The LACDPW allowable discharge of 0.95 cfs 

per acre was used to compare the current condition with the allowable. Regarding the existing 

27” RCP storm drain, the total 50-year storm yielded tributary flows of 6.8 cfs from on-site areas 

(2.2 acres) and 58.5 cfs (19.72 acres) from off-site areas north of the project site. Applying the 

allowable discharge rate to the areas tributary to the 27” RCP results in an allowable discharge 

of 20.8 cfs (21.9 acres). The existing runoff of 65.3 cfs tributary to the 27” RCP greatly exceeds 

the 20.8 cfs discharge allowed. 

Historically, the LACFCD Memo Letter dated February 5, 1973 (See Section 5.0) concluded that 

the 10-year storm would yield 20.3 cfs tributary to the 27” RCP including on-site and off-site 

areas. This 10-year hydrograph model from 1973 was updated to an approximate 50-year storm 
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flowrate using HydroCalc computer software (See Section 5.0). The resulting LACFCD Memo 50-

year storm flowrate is 35.2 cfs. Our analysis concludes that the current tributary flow in the 

existing condition of 65.3 cfs is substantially above the flow rate originally considered during the 

design and construction of the 27” RCP. The following Table 1.1 illustrates a summary of the 

runoff rate calculation results for the existing conditions. 

 

Table 1.1: EXISTING CONDITION DRAINAGE SUMMARY TABLE 

Drainage 

Area 

Area 

(ac.) 

% 

Impervious 

FLOWRATE: 

10-YR STORM 

(cfs) 

FLOWRATE: 

50-YR STORM 

(cfs) 

LACDPW 

QAllowable (cfs) 

27” RCP 

Storm 

Drain 

DA-1 8.83 90 12.24 19.72 8.39 X 

DA-2 2.19 90 4.83 6.82 2.08 Tributary 

DA-3 3.21 90 7.09 10.0 3.05 X 

TOTAL 14.23  24.16 36.54 13.52  

Offsite-1 8.50 90 15.93 26.47 8.07 Tributary 

Offsite-2 4.86 75 9.66 15.14 4.62 Tributary 

Offsite-3 6.36 95 11.25 16.89 6.04 Tributary 

TOTAL 19.72  36.84 58.50 18.73 (65.32) 

Reference Section 3.0 for Existing HydroCalc Output. 

 

The flow capacity of the existing 27” RCP was determined using WSPG. The 50-year storm 

flowrates at 100% flow were used to simulate a full-flow scenario. The HGL was set to 

approximately 5’ below street grade at the connection to the LACFCD RCB main line. Using the 

50-year storm flowrates, culminating in 65.3 cfs at the discharge point, results in the HGL at the 

upstream headworks reaching an elevation of 111.4 ft; 47.5’ above the upstream flow line 

elevation 66.4 ft. In the currently existing condition, a 50-year storm will reach 100% capacity 

and flood the 27” RCP with approximately 47.5’ of pressure head.  

The WSPG model’s result of 47.5’ of pressure head does not simulate the physical situation 

occurring in the drainage areas. To accurately model the physical result of a 50-year storm 

event, the off-site tributary inflow rates were reduced by a flat percentage to manipulate the 

HGL to approximately 1’ of ponding above the surface flowline at the pipe headworks (66.4 ft 

elevation). The resulting off-site inflow rates were 39.5% (25.8 cfs) of the 50-year inflow. The 

remaining flow of 39.5 cfs would surface flow to the flood release points (See Existing Hydrology 

Map for release points, Section 3.0). The following Table 1.2 illustrates a summary of the WSPG 

and calculations. 
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 Table 1.2: EXISTING WSPG FLOOD SUMMARY TABLE 

Total 50yr 

Flowrate (cfs) 

Percent Flowrate 

in 27” RCP 

27” RCP 

Flow (cfs) 

WSPG HGL 

Upstream Elev. (ft) 

Exist. Overland 

Flowrate (cfs) 

65.3 100% 65.3 111.42 0 

65.3 39.5% 25.8 67.34 39.5 

Reference Section 3.0 for WSPG flow calculations. 

 

The HGL breaches the finished surface elevation nearest to the drainage inlets in area “Offsite-

1” (HGL: 66.56 ft, Offsite-1 LP: 66.4 ft). The ponding and surface flow begins at this location.  The 

nearest flood release point is through 185th Street (private street) at Crenshaw Blvd. The 

remaining surface flow discharges on a secondary flow path through area “Offsite-3” to our 

project site and to the northeast corner of Crenshaw Place and 190th Street (flood release point 

#2). The secondary flow path crosses the project property line at area “DA-2” where an existing 

ridge line around the existing building pushes the water to area “DA-1” and ultimately flood 

release point #2. FlowMaster was used to model typical cross-sections at critical points along 

the flood release paths to determine the capability of the existing surface improvements to 

convey the overland flow. 185th Street is modeled by cross-section A-A and has a capacity to 

discharge 39.5 cfs with 8” of pressure head. The on-site critical section is modeled by cross-

section B-B between existing “DA-2” and DA-1” and has a capacity to discharge 41.0 cfs with 4” 

of pressure head. The following Table 1.3 illustrates a summary of the existing FlowMaster 

calculations. 

 

Table 1.3: EXISTING FLOWMASTER CROSS-SECTION CAPACITY SUMMARY TABLE 

Section 
Exist. Overland 

Flowrate (cfs) 

Section 

Capacity (cfs) 

Water Surface 

Elevation (ft) 

Ponding Depth 

@ Section (ft) 

A-A 39.5 MAX 39.53 67.44 0.64 

B-B 39.5 MAX 40.96 65.86 0.36 

Reference Section 3.0 for Existing FlowMaster Calculations. 

 

Proposed Condition:  

The proposed site ultimately discharges into the existing LACFCD RCB. The LA County HydroCalc 

computer software was used to determine a total peak flow of 40.0 cfs which exceeds the 12.7 

cfs flow allowed by LACDPW for the total tributary area of 13.39 acres. The following Table 1.4 

illustrates a summary of the proposed drainage.  
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Table 1.4: PROPOSED CONDITION DRAINAGE SUMMARY TABLE 

Drainage 

Area 

Area 

(ac.) 

% 

Impervious 

10-yr Flowrate (cfs) 50-yr Flowrate (cfs) LACDPW 

QAllowable (cfs) 

DA-1 6.73 90 12.60 20.96 6.39 

DA-2 6.60 95 13.43 18.87 6.27 

DA-3 0.06 80 0.13 0.19 0.05 

TOTAL 13.39 92 26.16 40.02 12.72 

Reference Section 4.0 for HydroCalc output. 

 

To reduce the flow rate to below or equal to the allowable peak flow rate, underground 

detention and multi-stage outlet control systems are used in each proposed drainage area. 

Drainage Area DA-3 surface drains offsite to W. 190th Street instead of onsite detention systems.  

Therefore, the required water quality treatment volume is compensated in the sizing of 

Detention System A located in Drainage area DA-1. 

The first stage is diverted to the modular wetlands units at a rate specified by the manufacturer. 

The “Treatment Flow Rate” manufacturer’s specification does not reflect the constant discharge 

associated with a Tank-to-Treatment system. To determine the constant flow rate in cubic feet 

per second through the system, the “Treatment Capacity” volume of the devices were divided 

by the 48-hour drawdown time. The discharge rates of the modular wetlands units were 

manually added in the drainage summary to each drainage area’s peak hydrograph discharge to 

ensure the total discharge was less than or equal to the allowable discharge from LACDPW. The 

following Table 1.5 summarizes the modular wetlands calculated flow rates.  

 

Table 1.5: BIOCLEAN MODULAR WETLANDS UNIT CONSTANT FLOW RATE CALCULATIONS 

Drainage 

Area 

Mod. 

Wetlands Unit 

Treatment Capacity (CF) @ 

48hr-drawdown 

Mod. Wetlands Constant 

Discharge (cfs) 

DA-1 MWS-L-8-24 30,216 0.175 

DA-2 MWS-L-8-24 30,216 0.175 

Reference Section 4.0 for Modular Wetlands Manufacturer’s Specifications. 

 

The characteristics and elevations of each detention and multi-stage outlet control system are 

detailed in the hydrograph sections labeled “Pond Report”.  The first stage for each area is an 8” 

pipe to the modular wetlands. The proposed system for “DA-1” is composed of five 60” CMP 

pipes, 500’ in length, with a 12” diameter second stage orifice and 4’ weir. “DA-2” is composed 

of six 60” CMP pipes, 500’ in length, with a 13” diameter second stage orifice and 4’ weir. The 

resulting peak flow discharged to the 30” private drain and ultimately the LACFCD RCB in the 50-

year design storm is 10.7 cfs. The following Table 1.6 summarizes the proposed flow rates of the 

drainage areas.  As previously mentioned in this section of the report, Drainage Area DA-3 

surface drains into W. 190th Street so the flow rate is not mitigated in DA-3. 
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Table 1.6: PROPOSED DRAINAGE SUMMARY TABLE W/ DET. SYSTEM 

Drainage 

Area 

Area 

(ac.) 

% 

Imp. 

Mod. 

Wetlands 

(cfs) 

10-yr 

Flowrate 

(cfs) 

50-yr 

Flowrate 

(cfs) 

Total Discharged 

 50-yr Flowrate 

(cfs) 

LACDPW 

QAllowable 

(cfs) 

DA-1 6.73 90 0.18 3.36 4.90 5.08 6.39 

DA-2 6.60 95 0.18 4.39 5.30 5.48 6.27 

DA-3 0.06 80 N/A 0.13 0.19 0.19 0.05 

TOTAL 13.39 92 0.37 7.88 10.39 10.74 12.72 

Reference Section 4.0 for Hydrographs, Detention Calcs, and Mod. Wetlands Specifications. 

 

Table 1.7 below summarizes the storage volume provided by each detention system and the 

required water quality treatment volume corresponding to each onsite drainage area.  The 

proposed detention systems are sized adequately to detain the required water quality 

treatment volume for treatment by the proposed LID device and detain stormwater temporarily 

so that the flowrate discharged offsite does not exceed the allowable flowrate determined by 

LACDPW. 

 

Table 1.7: DETENTION REQUIREMENT ANALYSIS 

Drainage 

Area 

Area 

(ac.) 

Detention 

System # 

Detention  

Volume (cf) 

Required Water Quality 

Treatment Volume (cf) 

DA-1 6.73 A 49,097 17,811 

DA-2 6.60 B 58,917 18,393 

DA-3 0.06 N/A N/A 145 

TOTAL 13.39 -- 108,014 36,349 

 

Off-site Detention Analysis:  

The approximate detention volume required for the off-site tributary areas to reduce the 50-

year storm event discharge flow rate to the LACDPW standard allowable discharge using a 

detention and flow-based treatment system was determined using the ratio of on-site detention 

to site acreage. Our development is proposing approximately 108,000 cf of detention volume 

per the total site acreage of 13.39 acres. This ratio of approximately 8,000 cf/acre was applied to 

the off-site areas and a total of approximately 158,000 cf of detention would be required for 

flow-based storm drain systems. Less detention pipe may be necessary if a volume-based 

treatment solution, such as bioretention, is utilized in place of a flow-based treatment system. 

The following Table 1.8 illustrates a summary of the off-site detention volume. 
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Table 1.8: APPROXIMATE DETENTION REQUIREMENT ANALYSIS 

Drainage 

Area 

Area 

(ac.) 

Approximate 

Detention Volume (cf) 

Off-Site 

Drainage Area 

Area 

(ac.) 

Approximate 

Detention Volume (cf) 

DA-1 6.73 49,000 Offsite-1 8.50 68,000 

DA-2 6.60 59,000 Offsite-2 4.86 38,900 

DA-3 0.06 N/A Offsite-3 6.36 50,900 

TOTAL 13.39 108,000 TOTAL 19.72 157,800 

Reference Section 4.0 for Proposed Hydrology Map. 

 

Emergency Overflow Route:  

In the proposed condition, the HGL breaches the finished surface elevation nearest to the 

drainage inlets in area “Offsite-1” (HGL: 66.59 ft, Offsite-1 LP: 66.4 ft). The primary overland 

flood release path off-site remains unchanged by the proposed development. FlowMaster 

section A-A was analyzed again for the proposed condition and has the capacity to discharge 

39.5 cfs with 8” of pressure head.  

The proposed development modifies the on-site flow path of the secondary flood release point. 

At the north property line, the proposed curb line is lower than the existing condition. The 

secondary flood path will spill over the proposed curb line onto the project site with no 

upstream drainage impact. The flood path surface flows to the inlet in the northerly parking 

area at elevation 60.9 ft (proposed building finished floor is 65.0 ft) before accumulating at the 

critical section C-C and releasing to Crenshaw Blvd. Section C-C was analyzed in FlowMaster and 

has the capacity to release 34.0 cfs with 4” of pressure head. In a full-flow scenario, the water 

surface aboveground at the proposed building would reach an elevation of 62.5 ft leaving 2.5’ of 

freeboard for the proposed building finished floor. The proposed condition FlowMaster results 

are summarized in Table 1.9 below. 

 

Table 1.9: PROPOSED FLOWMASTER CROSS-SECTION CAPACITY SUMMARY TABLE 

Section 
Overland 

Flowrate (cfs) 

Section 

Capacity (cfs) 

Water Surface 

Elevation (ft) 

Ponding Depth 

@ Section (ft) 

A-A 32.7 MAX 39.5 67.34 0.64 

C-C 32.7 MAX 34.0 62.46 0.36 

Reference Section 4.0 for Proposed FlowMaster Calculations. 

 

Summary and Conclusions 
 

In the proposed condition our project is relocating and upsizing the existing 27” RCP that runs 

through the project site. The 27” RCP was designed in 1973 to discharge 20.3 cfs in the 10-year 

storm (35.2 cfs in the 50-year storm).  After analyzing the drainage areas tributary to the 27” 

RCP in the existing condition it has been determined that the total off-site and on-site tributary 
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runoff discharge is 65.3 cfs in a current 50-year storm event. With the 65.3 cfs inflow, it has 

been determined that the storm drain pipe is over capacity and would currently flood toward 

both 185th Street (private street) and our project site in a 50-year storm event. The flood path 

toward 185th Street (private street) and ultimately Crenshaw Blvd. is not affected by our project. 

The secondary flood path towards our project site is currently capable of handling the surface 

flow from the flood event with no upstream drainage impact. In the proposed condition, the 

proposed curb line is lower than the existing finished surface along the north property line that 

the secondary flood path travels through. The on-site grading has been shown to be capable of 

handling the surface flood with no upstream drainage impact on adjacent properties. 

The proposed development is allowed to discharge a maximum of 12.72 cfs to the 6’-9”x8’ 

LACFCD RCB in the 50-year storm event. The proposed detention pipe and weir outlet control 

systems detain the flood volume and reduce the proposed site peak flow rate to 10.74 cfs. The 

proposed system discharges less than the maximum amount to the proposed 30” RCP and 

ultimately to the LACFCD RCB. 

The off-site tributary areas would require approximately 8,000 cf/acre (157,800 cf) of detention 

volume in a flow-based treatment storm drain system to reduce the 50-year storm flow rates to 

LACDPW allowable standards. Volume-based treatment measures may reduce the amount of 

detention necessary to meet LACDPW allowable standards. 

The existing 27” RCP discharges 25.8 cfs to the LACFCD RCB and 39.5 cfs aboveground. Based on 

the allowable LACDPW factor, the existing 27” RCP discharges 5.0 cfs over the allowable 20.8 

cfs.  This over-discharge issue will be further remedied as future developments in off-site parcels 

are required to mitigate their fair share of discharge into the 27”/30” RCP.    

The proposed development does not affect the primary flood release path and is capable of 

releasing the flood along the secondary flood release path without impacting adjacent 

properties. This overland flow issue will be further remedied as future developments in off-site 

parcels are required to detain their fair share of storm water. 

In conclusion, our proposed development meets the allowable discharge values of 12.7 cfs 

provided by LACDPW for our site and does not impact the adjacent lots in a major flood event.  
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SECTION 2.0  

SITE INFORMATION 
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SECTION 3.0 

EXISTING SITE HYDROLOGIC ANALYSIS 

 

Existing Hydrology Map 
10-year & 50-year On-site HydroCalc Output 
10-year & 50-year Off-site HydroCalc Output 

Existing 27” RCP WSPG Calculations 
Existing Condition FlowMaster Calculations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 





Peak Flow Hydrologic Analysis
File location: M:/2019/19-040 Comstock Torrance/hm/hydrocalc/19040_Existing - DA-1_10yr.pdf
Version: HydroCalc 1.0.2

Input Parameters
Project Name 19040_Existing
Subarea ID Subarea DA-1
Area (ac) 8.83
Flow Path Length (ft) 860.0
Flow Path Slope (vft/hft) 0.008
50-yr Rainfall Depth (in) 5.8
Percent Impervious 0.9
Soil Type 9
Design Storm Frequency 10-yr
Fire Factor 0
LID False

Output Results
Modeled (10-yr) Rainfall Depth (in) 4.1412
Peak Intensity (in/hr) 1.5769
Undeveloped Runoff Coefficient (Cu) 0.6878
Developed Runoff Coefficient (Cd) 0.8788
Time of Concentration (min) 13.0
Clear Peak Flow Rate (cfs) 12.2358
Burned Peak Flow Rate (cfs) 12.2358
24-Hr Clear Runoff Volume (ac-ft) 2.4992
24-Hr Clear Runoff Volume (cu-ft) 108863.7794



Peak Flow Hydrologic Analysis
File location: M:/2019/19-040 Comstock Torrance/hm/hydrocalc/19040_Existing - DA-2_10yr.pdf
Version: HydroCalc 1.0.2

Input Parameters
Project Name 19040_Existing
Subarea ID Subarea DA-2
Area (ac) 2.19
Flow Path Length (ft) 175.0
Flow Path Slope (vft/hft) 0.032
50-yr Rainfall Depth (in) 5.8
Percent Impervious 0.9
Soil Type 9
Design Storm Frequency 10-yr
Fire Factor 0
LID False

Output Results
Modeled (10-yr) Rainfall Depth (in) 4.1412
Peak Intensity (in/hr) 2.4708
Undeveloped Runoff Coefficient (Cu) 0.8343
Developed Runoff Coefficient (Cd) 0.8934
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 4.8343
Burned Peak Flow Rate (cfs) 4.8343
24-Hr Clear Runoff Volume (ac-ft) 0.6201
24-Hr Clear Runoff Volume (cu-ft) 27010.658



Peak Flow Hydrologic Analysis
File location: M:/2019/19-040 Comstock Torrance/hm/hydrocalc/19040_Existing - DA-3_10yr.pdf
Version: HydroCalc 1.0.2

Input Parameters
Project Name 19040_Existing
Subarea ID Subarea DA-3
Area (ac) 3.21
Flow Path Length (ft) 280.0
Flow Path Slope (vft/hft) 0.02
50-yr Rainfall Depth (in) 5.8
Percent Impervious 0.9
Soil Type 9
Design Storm Frequency 10-yr
Fire Factor 0
LID False

Output Results
Modeled (10-yr) Rainfall Depth (in) 4.1412
Peak Intensity (in/hr) 2.4708
Undeveloped Runoff Coefficient (Cu) 0.8343
Developed Runoff Coefficient (Cd) 0.8934
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 7.0859
Burned Peak Flow Rate (cfs) 7.0859
24-Hr Clear Runoff Volume (ac-ft) 0.9089
24-Hr Clear Runoff Volume (cu-ft) 39590.9644



Peak Flow Hydrologic Analysis
File location: M:/2019/19-040 Comstock Torrance/hm/hydrocalc/19040_Existing - DA-3_50yr.pdf
Version: HydroCalc 1.0.2

Input Parameters
Project Name 19040_Existing
Subarea ID Subarea DA-3
Area (ac) 3.21
Flow Path Length (ft) 280.0
Flow Path Slope (vft/hft) 0.02
50-yr Rainfall Depth (in) 5.8
Percent Impervious 0.9
Soil Type 9
Design Storm Frequency 50-yr
Fire Factor 0
LID False

Output Results
Modeled (50-yr) Rainfall Depth (in) 5.8
Peak Intensity (in/hr) 3.4604
Undeveloped Runoff Coefficient (Cu) 0.9013
Developed Runoff Coefficient (Cd) 0.9
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 9.9972
Burned Peak Flow Rate (cfs) 9.9972
24-Hr Clear Runoff Volume (ac-ft) 1.2783
24-Hr Clear Runoff Volume (cu-ft) 55681.389



Peak Flow Hydrologic Analysis
File location: M:/2019/19-040 Comstock Torrance/hm/hydrocalc/19040_Existing - DA-1_50yr.pdf
Version: HydroCalc 1.0.2

Input Parameters
Project Name 19040_Existing
Subarea ID Subarea DA-1
Area (ac) 8.83
Flow Path Length (ft) 860.0
Flow Path Slope (vft/hft) 0.008
50-yr Rainfall Depth (in) 5.8
Percent Impervious 0.9
Soil Type 9
Design Storm Frequency 50-yr
Fire Factor 0
LID False

Output Results
Modeled (50-yr) Rainfall Depth (in) 5.8
Peak Intensity (in/hr) 2.4983
Undeveloped Runoff Coefficient (Cu) 0.8382
Developed Runoff Coefficient (Cd) 0.8938
Time of Concentration (min) 10.0
Clear Peak Flow Rate (cfs) 19.7178
Burned Peak Flow Rate (cfs) 19.7178
24-Hr Clear Runoff Volume (ac-ft) 3.5159
24-Hr Clear Runoff Volume (cu-ft) 153152.9863



Peak Flow Hydrologic Analysis
File location: M:/2019/19-040 Comstock Torrance/hm/hydrocalc/19040_Existing - DA-2_50yr.pdf
Version: HydroCalc 1.0.2

Input Parameters
Project Name 19040_Existing
Subarea ID Subarea DA-2
Area (ac) 2.19
Flow Path Length (ft) 175.0
Flow Path Slope (vft/hft) 0.032
50-yr Rainfall Depth (in) 5.8
Percent Impervious 0.9
Soil Type 9
Design Storm Frequency 50-yr
Fire Factor 0
LID False

Output Results
Modeled (50-yr) Rainfall Depth (in) 5.8
Peak Intensity (in/hr) 3.4604
Undeveloped Runoff Coefficient (Cu) 0.9013
Developed Runoff Coefficient (Cd) 0.9
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 6.8205
Burned Peak Flow Rate (cfs) 6.8205
24-Hr Clear Runoff Volume (ac-ft) 0.8721
24-Hr Clear Runoff Volume (cu-ft) 37988.2374



Peak Flow Hydrologic Analysis
File location: M:/2019/19-040 Comstock Torrance/hm/hydrocalc/19040_Existing - Offsite-1_10yr.pdf
Version: HydroCalc 1.0.2

Input Parameters
Project Name 19040_Existing
Subarea ID Subarea Offsite-1
Area (ac) 8.5
Flow Path Length (ft) 380.0
Flow Path Slope (vft/hft) 0.015
50-yr Rainfall Depth (in) 5.8
Percent Impervious 0.9
Soil Type 9
Design Storm Frequency 10-yr
Fire Factor 0
LID False

Output Results
Modeled (10-yr) Rainfall Depth (in) 4.1412
Peak Intensity (in/hr) 2.1094
Undeveloped Runoff Coefficient (Cu) 0.7827
Developed Runoff Coefficient (Cd) 0.8883
Time of Concentration (min) 7.0
Clear Peak Flow Rate (cfs) 15.9263
Burned Peak Flow Rate (cfs) 15.9263
24-Hr Clear Runoff Volume (ac-ft) 2.4065
24-Hr Clear Runoff Volume (cu-ft) 104825.5956



Peak Flow Hydrologic Analysis
File location: M:/2019/19-040 Comstock Torrance/hm/hydrocalc/19040_Existing - Offsite-2_10yr.pdf
Version: HydroCalc 1.0.2

Input Parameters
Project Name 19040_Existing
Subarea ID Subarea Offsite-2
Area (ac) 4.86
Flow Path Length (ft) 290.0
Flow Path Slope (vft/hft) 0.017
50-yr Rainfall Depth (in) 5.8
Percent Impervious 0.75
Soil Type 9
Design Storm Frequency 10-yr
Fire Factor 0
LID False

Output Results
Modeled (10-yr) Rainfall Depth (in) 4.1412
Peak Intensity (in/hr) 2.2678
Undeveloped Runoff Coefficient (Cu) 0.8053
Developed Runoff Coefficient (Cd) 0.8763
Time of Concentration (min) 6.0
Clear Peak Flow Rate (cfs) 9.6587
Burned Peak Flow Rate (cfs) 9.6587
24-Hr Clear Runoff Volume (ac-ft) 1.1945
24-Hr Clear Runoff Volume (cu-ft) 52031.9321



Peak Flow Hydrologic Analysis
File location: M:/2019/19-040 Comstock Torrance/hm/hydrocalc/19040_Existing - Offsite-3_10yr.pdf
Version: HydroCalc 1.0.2

Input Parameters
Project Name 19040_Existing
Subarea ID Subarea Offsite-3
Area (ac) 6.36
Flow Path Length (ft) 435.0
Flow Path Slope (vft/hft) 0.008
50-yr Rainfall Depth (in) 5.8
Percent Impervious 0.95
Soil Type 9
Design Storm Frequency 10-yr
Fire Factor 0
LID False

Output Results
Modeled (10-yr) Rainfall Depth (in) 4.1412
Peak Intensity (in/hr) 1.981
Undeveloped Runoff Coefficient (Cu) 0.7644
Developed Runoff Coefficient (Cd) 0.8932
Time of Concentration (min) 8.0
Clear Peak Flow Rate (cfs) 11.2541
Burned Peak Flow Rate (cfs) 11.2541
24-Hr Clear Runoff Volume (ac-ft) 1.8798
24-Hr Clear Runoff Volume (cu-ft) 81883.2878



Peak Flow Hydrologic Analysis
File location: M:/2019/19-040 Comstock Torrance/hm/hydrocalc/19040_Existing - Offsite-3_50yr.pdf
Version: HydroCalc 1.0.2

Input Parameters
Project Name 19040_Existing
Subarea ID Subarea Offsite-3
Area (ac) 6.36
Flow Path Length (ft) 435.0
Flow Path Slope (vft/hft) 0.008
50-yr Rainfall Depth (in) 5.8
Percent Impervious 0.95
Soil Type 9
Design Storm Frequency 50-yr
Fire Factor 0
LID False

Output Results
Modeled (50-yr) Rainfall Depth (in) 5.8
Peak Intensity (in/hr) 2.9543
Undeveloped Runoff Coefficient (Cu) 0.8758
Developed Runoff Coefficient (Cd) 0.8988
Time of Concentration (min) 7.0
Clear Peak Flow Rate (cfs) 16.8875
Burned Peak Flow Rate (cfs) 16.8875
24-Hr Clear Runoff Volume (ac-ft) 2.6382
24-Hr Clear Runoff Volume (cu-ft) 114918.5863



Peak Flow Hydrologic Analysis
File location: M:/2019/19-040 Comstock Torrance/hm/hydrocalc/19040_Existing - Offsite-1_50yr.pdf
Version: HydroCalc 1.0.2

Input Parameters
Project Name 19040_Existing
Subarea ID Subarea Offsite-1
Area (ac) 8.5
Flow Path Length (ft) 380.0
Flow Path Slope (vft/hft) 0.015
50-yr Rainfall Depth (in) 5.8
Percent Impervious 0.9
Soil Type 9
Design Storm Frequency 50-yr
Fire Factor 0
LID False

Output Results
Modeled (50-yr) Rainfall Depth (in) 5.8
Peak Intensity (in/hr) 3.4604
Undeveloped Runoff Coefficient (Cu) 0.9013
Developed Runoff Coefficient (Cd) 0.9
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 26.4724
Burned Peak Flow Rate (cfs) 26.4724
24-Hr Clear Runoff Volume (ac-ft) 3.3848
24-Hr Clear Runoff Volume (cu-ft) 147442.9304



Peak Flow Hydrologic Analysis
File location: M:/2019/19-040 Comstock Torrance/hm/hydrocalc/19040_Existing - Offsite-2_50yr.pdf
Version: HydroCalc 1.0.2

Input Parameters
Project Name 19040_Existing
Subarea ID Subarea Offsite-2
Area (ac) 4.86
Flow Path Length (ft) 290.0
Flow Path Slope (vft/hft) 0.017
50-yr Rainfall Depth (in) 5.8
Percent Impervious 0.75
Soil Type 9
Design Storm Frequency 50-yr
Fire Factor 0
LID False

Output Results
Modeled (50-yr) Rainfall Depth (in) 5.8
Peak Intensity (in/hr) 3.4604
Undeveloped Runoff Coefficient (Cu) 0.9013
Developed Runoff Coefficient (Cd) 0.9
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 15.136
Burned Peak Flow Rate (cfs) 15.136
24-Hr Clear Runoff Volume (ac-ft) 1.6934
24-Hr Clear Runoff Volume (cu-ft) 73762.9364



FILE: 19040_Exist_27in.WSW                  W S P G W - CIVILDESIGN Version 14.06                                         PAGE    1 
                                Program Package License Serial Number:   1232                            
                                                    WATER SURFACE PROFILE LISTING                    Date: 2-15-2021  Time: 5:56:22 
                               19-040 Comstock Torrance                                              
                                 Existing 27in RCP @ 100% Flow                                       
                                   50-Year Storm Event                                               
 ************************************************************************************************************************** ******** 
          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth 
  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -| 
  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch 
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1301.480    49.000   10.000    59.000     65.32   16.43    4.19    63.19     .00    2.22      .00    2.250     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    20.000    .2250                                         .0445      .89    10.00     .00    1.05    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1321.480    53.500    7.012    60.512     65.32   16.43    4.19    64.70     .00    2.22      .00    2.250     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
   561.160    .0040                                         .0445    24.96     7.01     .00    2.25    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1882.640    55.730   29.744    85.474     65.32   16.43    4.19    89.67     .00    2.22      .00    2.250     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
 JUNCT STR   .0050                                          .0401      .16   29.74     .00             .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1886.640    55.750   31.544    87.294     58.50   14.71    3.36    90.66     .00    2.21      .00    2.250     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    29.180    .0041                                         .0357     1.04    31.54     .00    2.25    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1915.820    55.870   32.465    88.335     58.50   14.71    3.36    91.70     .00    2.21      .00    2.250     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
 JUNCT STR   .0064                                          .0357      .17   32.46     .00             .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1920.490    55.900   32.601    88.501     58.50   14.71    3.36    91.86     .00    2.21      .00    2.250     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
   249.450    .0040                                         .0357     8.90    32.60     .00    2.25    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  2169.940    56.900   40.502    97.402     58.50   14.71    3.36   100.76     .00    2.21      .00    2.250     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
 JUNCT STR   .0050                                          .0269      .11   40.50     .00             .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  2173.940    56.920   43.911   100.831     41.61   10.47    1.70   102.53     .00    2.11      .00    2.250     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
   368.030    .0040                                         .0181     6.64    43.91     .00    2.25    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  2541.970    58.390   49.084   107.474     41.61   10.47    1.70   109.17     .00    2.11      .00    2.250     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
 JUNCT STR   .0050                                          .0159      .06     .00     .00             .013       .00   .00  PIPE    



 FILE: 19040_Exist_27in.WSW                  W S P G W - CIVILDESIGN Version 14.06                                         PAGE    2 
                                Program Package License Serial Number:   1232                            
                                                    WATER SURFACE PROFILE LISTING                    Date: 2-15-2021  Time: 5:56:22 
                               19-040 Comstock Torrance                                              
                                 Existing 27in RCP @ 100% Flow                                       
                                   50-Year Storm Event                                               
 ************************************************************************************************************************** ******** 
          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth 
  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -| 
  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch 
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  2545.970    58.410   50.345   108.755     26.47    8.43    1.10   109.86     .00    1.80      .00    2.000     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    16.340    .0061                                         .0159      .26    50.34     .00    2.00    .014       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  2562.310    58.510   50.668   109.178     26.47    8.43    1.10   110.28     .00    1.80      .00    2.000     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    35.780    .0061                                         .0137      .49    50.67     .00    2.00    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  2598.090    58.730   50.938   109.668     26.47    8.43    1.10   110.77     .00    1.80      .00    2.000     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    32.720    .0055                                         .0137      .45      .00     .00    2.00    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  2630.810    58.910   51.356   110.266     26.47    8.43    1.10   111.37     .00    1.80      .00    2.000     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    70.700    .0061                                         .0137      .97    51.36     .00    2.00    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  2701.510    59.340   51.894   111.234     26.47    8.43    1.10   112.34     .00    1.80      .00    2.000     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    31.170    .0061                                         .0068    18.49    51.89     .00    2.00    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  2732.680    59.530   51.894   111.424     26.47    8.43    1.10   112.53     .00    1.80      .00    2.000     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
 



Project Description

Friction Method Manning Formula

Solve For Discharge

Input Data

Channel Slope 0.00270 ft/ft

Normal Depth 0.64 ft

Section Definitions

Station (ft) Elevation (ft)

0+00 67.60

0+30 67.30

0+30 67.30

0+31 66.80

0+32 66.93

0+60 67.07

0+60 67.70

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00, 67.60) (0+60, 67.70) 0.013

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Discharge 39.53 ft³/s

Elevation Range 66.80 to 67.70 ft

Flow Area 14.27 ft²

Wetted Perimeter 44.79 ft

Hydraulic Radius 0.32 ft

Top Width 44.06 ft

19-040 Flowmaster Existing Surface Runoff A-A

2/15/2021 6:19:34 AM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page



Results

Normal Depth 0.64 ft

Critical Depth 0.60 ft

Critical Slope 0.00371 ft/ft

Velocity 2.77 ft/s

Velocity Head 0.12 ft

Specific Energy 0.76 ft

Froude Number 0.86

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.64 ft

Critical Depth 0.60 ft

Channel Slope 0.00270 ft/ft

Critical Slope 0.00371 ft/ft

19-040 Flowmaster Existing Surface Runoff A-A

2/15/2021 6:19:34 AM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page



Project Description

Friction Method Manning Formula

Solve For Discharge

Input Data

Channel Slope 0.00270 ft/ft

Normal Depth 0.64 ft

Discharge 39.53 ft³/s

Cross Section Image

Cross Section for Section A-A

2/15/2021 6:21:43 AM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 1of1Page



Project Description

Friction Method Manning Formula

Solve For Discharge

Input Data

Channel Slope 0.00500 ft/ft

Normal Depth 0.36 ft

Section Definitions

Station (ft) Elevation (ft)

0+00 66.00

0+09 66.00

0+09 66.00

0+10 65.50

0+46 65.60

0+46 66.10

0+46 66.10

0+50 66.12

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00, 66.00) (0+50, 66.12) 0.013

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Discharge 40.96 ft³/s

Elevation Range 65.50 to 66.12 ft

Flow Area 11.18 ft²

Wetted Perimeter 36.63 ft

Hydraulic Radius 0.31 ft

19-040 Flowmaster Existing Surface Runoff B-B

2/15/2021 6:31:22 AM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page



Results

Top Width 36.12 ft

Normal Depth 0.36 ft

Critical Depth 0.39 ft

Critical Slope 0.00360 ft/ft

Velocity 3.66 ft/s

Velocity Head 0.21 ft

Specific Energy 0.57 ft

Froude Number 1.16

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.36 ft

Critical Depth 0.39 ft

Channel Slope 0.00500 ft/ft

Critical Slope 0.00360 ft/ft

19-040 Flowmaster Existing Surface Runoff B-B

2/15/2021 6:31:22 AM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]
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Project Description

Friction Method Manning Formula

Solve For Discharge

Input Data

Channel Slope 0.00500 ft/ft

Normal Depth 0.36 ft

Discharge 40.96 ft³/s

Cross Section Image

Cross Section for Section B-B
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19-040 Hydrology Report   

 

 

SECTION 4.0 

PROPOSED SITE HYDROLOGIC ANALYSIS 

 

Proposed Hydrology Map 
     10-year & 50-year On-site HydroCalc Output 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Detention System and Outlet Control Calculations 
Modular Wetlands Manufacturer’s Specifications 

Proposed Condition FlowMaster Calculations 
 





Peak Flow Hydrologic Analysis
File location: M:/2019/19-040 Comstock Torrance/hm/hydrocalc/2025-11-13/19040 P-Onsite DA1_10yr.pdf
Version: HydroCalc 1.0.3

Input Parameters
Project Name 19040 Proposed
Subarea ID DA-1
Area (ac) 6.73
Flow Path Length (ft) 307.0
Flow Path Slope (vft/hft) 0.01
50-yr Rainfall Depth (in) 5.8
Percent Impervious 0.896
Soil Type 9
Design Storm Frequency 10-yr
Fire Factor 0
LID False

Output Results
Modeled (10-yr) Rainfall Depth (in) 4.1412
Peak Intensity (in/hr) 2.1094
Undeveloped Runoff Coefficient (Cu) 0.7827
Developed Runoff Coefficient (Cd) 0.8878
Time of Concentration (min) 7.0
Clear Peak Flow Rate (cfs) 12.6032
Burned Peak Flow Rate (cfs) 12.6032
24-Hr Clear Runoff Volume (ac-ft) 1.8986
24-Hr Clear Runoff Volume (cu-ft) 82705.1051



Peak Flow Hydrologic Analysis
File location: M:/2019/19-040 Comstock Torrance/hm/hydrocalc/2025-11-13/19040 P-Onsite DA2_10yr.pdf
Version: HydroCalc 1.0.3

Input Parameters
Project Name 19040 Proposed
Subarea ID DA-2
Area (ac) 6.06
Flow Path Length (ft) 158.0
Flow Path Slope (vft/hft) 0.01
50-yr Rainfall Depth (in) 5.8
Percent Impervious 0.95
Soil Type 9
Design Storm Frequency 10-yr
Fire Factor 0
LID False

Output Results
Modeled (10-yr) Rainfall Depth (in) 4.1412
Peak Intensity (in/hr) 2.4708
Undeveloped Runoff Coefficient (Cu) 0.8343
Developed Runoff Coefficient (Cd) 0.8967
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 13.4263
Burned Peak Flow Rate (cfs) 13.4263
24-Hr Clear Runoff Volume (ac-ft) 1.7912
24-Hr Clear Runoff Volume (cu-ft) 78025.9117



Peak Flow Hydrologic Analysis
File location: M:/2019/19-040 Comstock Torrance/hm/hydrocalc/2025-11-13/19040 P-Onsite DA3_10yr.pdf
Version: HydroCalc 1.0.3

Input Parameters
Project Name 19040 Proposed
Subarea ID DA-3
Area (ac) 0.06
Flow Path Length (ft) 44.0
Flow Path Slope (vft/hft) 0.02
50-yr Rainfall Depth (in) 5.8
Percent Impervious 0.802
Soil Type 9
Design Storm Frequency 10-yr
Fire Factor 0
LID False

Output Results
Modeled (10-yr) Rainfall Depth (in) 4.1412
Peak Intensity (in/hr) 2.4708
Undeveloped Runoff Coefficient (Cu) 0.8343
Developed Runoff Coefficient (Cd) 0.887
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 0.1315
Burned Peak Flow Rate (cfs) 0.1315
24-Hr Clear Runoff Volume (ac-ft) 0.0155
24-Hr Clear Runoff Volume (cu-ft) 676.2872



Peak Flow Hydrologic Analysis
File location: M:/2019/19-040 Comstock Torrance/hm/hydrocalc/2025-11-13/19040 P-Onsite DA3_50yr.pdf
Version: HydroCalc 1.0.3

Input Parameters
Project Name 19040 Proposed
Subarea ID DA-3
Area (ac) 0.06
Flow Path Length (ft) 44.0
Flow Path Slope (vft/hft) 0.02
50-yr Rainfall Depth (in) 5.8
Percent Impervious 0.802
Soil Type 9
Design Storm Frequency 50-yr
Fire Factor 0
LID False

Output Results
Modeled (50-yr) Rainfall Depth (in) 5.8
Peak Intensity (in/hr) 3.4604
Undeveloped Runoff Coefficient (Cu) 0.9
Developed Runoff Coefficient (Cd) 0.9
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 0.1869
Burned Peak Flow Rate (cfs) 0.1869
24-Hr Clear Runoff Volume (ac-ft) 0.0219
24-Hr Clear Runoff Volume (cu-ft) 955.7598



Peak Flow Hydrologic Analysis
File location: M:/2019/19-040 Comstock Torrance/hm/hydrocalc/2025-11-13/19040 P-Onsite DA1_50yr.pdf
Version: HydroCalc 1.0.3

Input Parameters
Project Name 19040 Proposed
Subarea ID DA-1
Area (ac) 6.73
Flow Path Length (ft) 307.0
Flow Path Slope (vft/hft) 0.01
50-yr Rainfall Depth (in) 5.8
Percent Impervious 0.896
Soil Type 9
Design Storm Frequency 50-yr
Fire Factor 0
LID False

Output Results
Modeled (50-yr) Rainfall Depth (in) 5.8
Peak Intensity (in/hr) 3.4604
Undeveloped Runoff Coefficient (Cu) 0.9
Developed Runoff Coefficient (Cd) 0.9
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 20.9599
Burned Peak Flow Rate (cfs) 20.9599
24-Hr Clear Runoff Volume (ac-ft) 2.671
24-Hr Clear Runoff Volume (cu-ft) 116350.7833



Peak Flow Hydrologic Analysis
File location: M:/2019/19-040 Comstock Torrance/hm/hydrocalc/2025-11-13/19040 P-Onsite DA2_50yr.pdf
Version: HydroCalc 1.0.3

Input Parameters
Project Name 19040 Proposed
Subarea ID DA-2
Area (ac) 6.06
Flow Path Length (ft) 158.0
Flow Path Slope (vft/hft) 0.01
50-yr Rainfall Depth (in) 5.8
Percent Impervious 0.95
Soil Type 9
Design Storm Frequency 50-yr
Fire Factor 0
LID False

Output Results
Modeled (50-yr) Rainfall Depth (in) 5.8
Peak Intensity (in/hr) 3.4604
Undeveloped Runoff Coefficient (Cu) 0.9
Developed Runoff Coefficient (Cd) 0.9
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 18.8732
Burned Peak Flow Rate (cfs) 18.8732
24-Hr Clear Runoff Volume (ac-ft) 2.5137
24-Hr Clear Runoff Volume (cu-ft) 109498.7934



Hydrograph Summary Report

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 Manual 12.60 7 1155 82,879 ------ ------ ------ Prop DA-1_10yr

2 Diversion1 0.170 7 1106 14,708 1 ------ ------ MWS Treatment Flow Rate

3 Diversion2 12.43 7 1155 68,170 1 ------ ------ 10yr minus treatment Q

4 Reservoir 3.363 5 830 30,493 3 59.10 35,431 Detention A

6 Manual 14.62 5 1155 85,377 ------ ------ ------ Prop DA-2_10yr

7 Diversion1 0.175 5 1145 15,120 6 ------ ------ MWS Treatment Flow Rate

8 Diversion2 14.44 5 1155 70,257 6 ------ ------ 10yr minus treatment Q

9 Reservoir 4.387 5 1160 51,959 8 57.75 41,884 Detention B

11 Manual 0.000 5 n/a 0 ------ ------ ------ Prop DA-1_50yr

12 Diversion1 0.000 5 n/a 0 11 ------ ------ MWS Treatment Flow Rate

13 Diversion2 0.000 5 n/a 0 11 ------ ------ 50yr minus treatment Q

14 Reservoir 0.000 5 n/a 0 13 55.51 0.000 Detention A

16 Manual 0.000 5 n/a 0 ------ ------ ------ Prop DA-2_50yr

17 Diversion1 0.000 5 n/a 0 16 ------ ------ MWS Treatment Flow Rate

18 Diversion2 0.000 5 n/a 0 16 ------ ------ 50yr minus treatment Q

19 Reservoir 0.000 5 n/a 0 18 54.21 0.000 Detention B

19040 Detention.gpw Return Period: 10 Year Sunday, 11 / 16 / 2025

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Sunday, 11 / 16 / 2025

Hyd. No. 1

Prop DA-1_10yr

Hydrograph type =  Manual Peak discharge =  12.60 cfs
Storm frequency =  10 yrs Time to peak =  1155 min
Time interval =  7 min Hyd. volume =  82,879 cuft

0 126 252 378 504 630 756 882 1008 1134 1260 1386 1512
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6.00 6.00
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Q (cfs)

Time (min)

Prop DA-1_10yr

Hyd. No. 1 -- 10 Year

Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Sunday, 11 / 16 / 2025

Hyd. No. 2

MWS Treatment Flow Rate

Hydrograph type =  Diversion1 Peak discharge =  0.170 cfs
Storm frequency =  10 yrs Time to peak =  1106 min
Time interval =  7 min Hyd. volume =  14,708 cuft
Inflow hydrograph =  1 - Prop DA-1_10yr 2nd diverted hyd. = 3
Diversion method =  Constant Q Constant Q =  0.17 cfs

0 126 252 378 504 630 756 882 1008 1134 1260 1386 1512

Q (cfs)

0.00 0.00

2.00 2.00
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8.00 8.00
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12.00 12.00
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Time (min)

MWS Treatment Flow Rate

Hyd. No. 2 -- 10 Year

Hyd No. 2 -- Up to 0.17 cfs Hyd No. 1 -- Inflow Hyd No. 3 -- 1 minus 2



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Sunday, 11 / 16 / 2025

Hyd. No. 3

10yr minus treatment Q

Hydrograph type =  Diversion2 Peak discharge =  12.43 cfs
Storm frequency =  10 yrs Time to peak =  1155 min
Time interval =  7 min Hyd. volume =  68,170 cuft
Inflow hydrograph =  1 - Prop DA-1_10yr 2nd diverted hyd. = 2
Diversion method =  Constant Q Constant Q =  0.17 cfs

0 126 252 378 504 630 756 882 1008 1134 1260 1386 1512
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Time (min)

10yr minus treatment Q

Hyd. No. 3 -- 10 Year

Hyd No. 3 -- > 0.17 cfs Hyd No. 1 -- Inflow Hyd No. 2



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Sunday, 11 / 16 / 2025

Hyd. No. 4

Detention A

Hydrograph type =  Reservoir Peak discharge =  3.363 cfs
Storm frequency =  10 yrs Time to peak =  830 min
Time interval =  5 min Hyd. volume =  30,493 cuft
Inflow hyd. No. =  3 - 10yr minus treatment Q Max. Elevation =  59.10 ft
Reservoir name =  Detention A Max. Storage =  35,431 cuft

Storage Indication method used.
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Detention A

Hyd. No. 4 -- 10 Year

Hyd No. 4 Hyd No. 3 Total storage used = 35,431 cuft



Pond Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Sunday, 11 / 16 / 2025

Pond No. 1 -  Detention A

Pond Data

UG Chambers -Invert elev. = 55.45 ft,  Rise x Span = 5.00 x 5.00 ft,  Barrel Len = 500.00 ft,  No. Barrels = 5,  Slope = 0.10%,  Headers = No

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 55.45 n/a 0 0
0.55 56.00 n/a 1,306 1,306
1.10 56.55 n/a 4,275 5,582
1.65 57.10 n/a 5,704 11,286
2.20 57.65 n/a 6,459 17,745
2.75 58.20 n/a 6,810 24,554
3.30 58.75 n/a 6,814 31,368
3.85 59.30 n/a 6,453 37,821
4.40 59.85 n/a 5,701 43,522
4.95 60.40 n/a 4,272 47,794
5.50 60.95 n/a 1,303 49,097

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  12.00 0.00 0.00 0.00

Span (in) =  12.00 0.00 0.00 0.00

No. Barrels =  1 0 0 0

Invert El. (ft) =  57.67 0.00 0.00 0.00

Length (ft) =  1.00 0.00 0.00 0.00

Slope (%) =  1.00 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  4.00 0.00 0.00 0.00

Crest El. (ft) =  60.90 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  Rect --- --- ---

Multi-Stage =  No No No No

Exfil.(in/hr) =  0.000 (by Contour)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 55.45 0.00 --- --- --- 0.00 --- --- --- --- --- 0.000
0.55 1,306 56.00 0.00 --- --- --- 0.00 --- --- --- --- --- 0.000
1.10 5,582 56.55 0.00 --- --- --- 0.00 --- --- --- --- --- 0.000
1.65 11,286 57.10 0.00 --- --- --- 0.00 --- --- --- --- --- 0.000
2.20 17,745 57.65 0.00 --- --- --- 0.00 --- --- --- --- --- 0.000
2.75 24,554 58.20 0.27 oc --- --- --- 0.00 --- --- --- --- --- 0.275
3.30 31,368 58.75 1.53 oc --- --- --- 0.00 --- --- --- --- --- 1.528
3.85 37,821 59.30 4.02 ic --- --- --- 0.00 --- --- --- --- --- 4.019
4.40 43,522 59.85 4.90 ic --- --- --- 0.00 --- --- --- --- --- 4.901
4.95 47,794 60.40 5.65 ic --- --- --- 0.00 --- --- --- --- --- 5.647
5.50 49,097 60.95 6.30 ic --- --- --- 0.15 --- --- --- --- --- 6.453



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Sunday, 11 / 16 / 2025

Hyd. No. 6

Prop DA-2_10yr

Hydrograph type =  Manual Peak discharge =  14.62 cfs
Storm frequency =  10 yrs Time to peak =  1155 min
Time interval =  5 min Hyd. volume =  85,377 cuft
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Prop DA-2_10yr

Hyd. No. 6 -- 10 Year

Hyd No. 6



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Sunday, 11 / 16 / 2025

Hyd. No. 7

MWS Treatment Flow Rate

Hydrograph type =  Diversion1 Peak discharge =  0.175 cfs
Storm frequency =  10 yrs Time to peak =  1145 min
Time interval =  5 min Hyd. volume =  15,120 cuft
Inflow hydrograph =  6 - Prop DA-2_10yr 2nd diverted hyd. = 8
Diversion method =  Constant Q Constant Q =  0.17 cfs
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MWS Treatment Flow Rate

Hyd. No. 7 -- 10 Year

Hyd No. 7 -- Up to 0.17 cfs Hyd No. 6 -- Inflow Hyd No. 8 -- 6 minus 7



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Sunday, 11 / 16 / 2025

Hyd. No. 8

10yr minus treatment Q

Hydrograph type =  Diversion2 Peak discharge =  14.44 cfs
Storm frequency =  10 yrs Time to peak =  1155 min
Time interval =  5 min Hyd. volume =  70,257 cuft
Inflow hydrograph =  6 - Prop DA-2_10yr 2nd diverted hyd. = 7
Diversion method =  Constant Q Constant Q =  0.17 cfs
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10yr minus treatment Q

Hyd. No. 8 -- 10 Year

Hyd No. 8 -- > 0.17 cfs Hyd No. 6 -- Inflow Hyd No. 7



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Sunday, 11 / 16 / 2025

Hyd. No. 9

Detention B

Hydrograph type =  Reservoir Peak discharge =  4.387 cfs
Storm frequency =  10 yrs Time to peak =  1160 min
Time interval =  5 min Hyd. volume =  51,959 cuft
Inflow hyd. No. =  8 - 10yr minus treatment Q Max. Elevation =  57.75 ft
Reservoir name =  Detention B Max. Storage =  41,884 cuft

Storage Indication method used.
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Hyd. No. 9 -- 10 Year

Hyd No. 9 Hyd No. 8 Total storage used = 41,884 cuft



Pond Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Sunday, 11 / 16 / 2025

Pond No. 3 -  Detention B

Pond Data

UG Chambers -Invert elev. = 54.15 ft,  Rise x Span = 5.00 x 5.00 ft,  Barrel Len = 500.00 ft,  No. Barrels = 6,  Slope = 0.10%,  Headers = No

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 54.15 n/a 0 0
0.55 54.70 n/a 1,568 1,568
1.10 55.25 n/a 5,130 6,698
1.65 55.80 n/a 6,845 13,543
2.20 56.35 n/a 7,751 21,294
2.75 56.90 n/a 8,172 29,465
3.30 57.45 n/a 8,177 37,642
3.85 58.00 n/a 7,743 45,385
4.40 58.55 n/a 6,841 52,226
4.95 59.10 n/a 5,127 57,353
5.50 59.65 n/a 1,564 58,917

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  13.00 0.00 0.00 0.00

Span (in) =  13.00 0.00 0.00 0.00

No. Barrels =  1 0 0 0

Invert El. (ft) =  56.14 0.00 0.00 0.00

Length (ft) =  1.00 0.00 0.00 0.00

Slope (%) =  1.00 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  4.00 0.00 0.00 0.00

Crest El. (ft) =  59.65 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  Rect --- --- ---

Multi-Stage =  No No No No

Exfil.(in/hr) =  0.000 (by Contour)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 54.15 0.00 --- --- --- 0.00 --- --- --- --- --- 0.000
0.55 1,568 54.70 0.00 --- --- --- 0.00 --- --- --- --- --- 0.000
1.10 6,698 55.25 0.00 --- --- --- 0.00 --- --- --- --- --- 0.000
1.65 13,543 55.80 0.00 --- --- --- 0.00 --- --- --- --- --- 0.000
2.20 21,294 56.35 0.08 oc --- --- --- 0.00 --- --- --- --- --- 0.080
2.75 29,465 56.90 0.45 oc --- --- --- 0.00 --- --- --- --- --- 0.450
3.30 37,642 57.45 2.91 oc --- --- --- 0.00 --- --- --- --- --- 2.911
3.85 45,385 58.00 5.10 ic --- --- --- 0.00 --- --- --- --- --- 5.095
4.40 52,226 58.55 6.07 ic --- --- --- 0.00 --- --- --- --- --- 6.066
4.95 57,353 59.10 6.90 ic --- --- --- 0.00 --- --- --- --- --- 6.901
5.50 58,917 59.65 7.65 ic --- --- --- 0.00 --- --- --- --- --- 7.646



Hydrograph Summary Report

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 Manual 0.000 7 n/a 0 ------ ------ ------ Prop DA-1_10yr

2 Diversion1 0.000 7 n/a 0 1 ------ ------ MWS Treatment Flow Rate

3 Diversion2 0.000 7 n/a 0 1 ------ ------ 10yr minus treatment Q

4 Reservoir 0.000 5 n/a 0 3 55.51 0.000 Detention A

6 Manual 0.000 5 n/a 0 ------ ------ ------ Prop DA-2_10yr

7 Diversion1 0.000 5 n/a 0 6 ------ ------ MWS Treatment Flow Rate

8 Diversion2 0.000 5 n/a 0 6 ------ ------ 10yr minus treatment Q

9 Reservoir 0.000 5 n/a 0 8 54.21 0.000 Detention B

11 Manual 20.96 5 1155 116,943 ------ ------ ------ Prop DA-1_50yr

12 Diversion1 0.175 5 1130 15,120 11 ------ ------ MWS Treatment Flow Rate

13 Diversion2 20.78 5 1155 101,823 11 ------ ------ 50yr minus treatment Q

14 Reservoir 4.901 5 1160 83,932 13 59.85 43,519 Detention A

16 Manual 20.56 5 1155 119,820 ------ ------ ------ Prop DA-2_50yr

17 Diversion1 0.175 5 1130 15,120 16 ------ ------ MWS Treatment Flow Rate

18 Diversion2 20.39 5 1155 104,700 16 ------ ------ 50yr minus treatment Q

19 Reservoir 5.301 5 1160 86,403 18 58.11 46,738 Detention B

19040 Detention.gpw Return Period: 50 Year Sunday, 11 / 16 / 2025

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Sunday, 11 / 16 / 2025

Hyd. No. 11

Prop DA-1_50yr

Hydrograph type =  Manual Peak discharge =  20.96 cfs
Storm frequency =  50 yrs Time to peak =  1155 min
Time interval =  5 min Hyd. volume =  116,943 cuft
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Hyd. No. 11 -- 50 Year

Hyd No. 11



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Sunday, 11 / 16 / 2025

Hyd. No. 12

MWS Treatment Flow Rate

Hydrograph type =  Diversion1 Peak discharge =  0.175 cfs
Storm frequency =  50 yrs Time to peak =  1130 min
Time interval =  5 min Hyd. volume =  15,120 cuft
Inflow hydrograph =  11 - Prop DA-1_50yr 2nd diverted hyd. = 13
Diversion method =  Constant Q Constant Q =  0.17 cfs
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MWS Treatment Flow Rate

Hyd. No. 12 -- 50 Year

Hyd No. 12 -- Up to 0.17 cfs Hyd No. 11 -- Inflow Hyd No. 13 -- 11 minus 12



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Sunday, 11 / 16 / 2025

Hyd. No. 13

50yr minus treatment Q

Hydrograph type =  Diversion2 Peak discharge =  20.78 cfs
Storm frequency =  50 yrs Time to peak =  1155 min
Time interval =  5 min Hyd. volume =  101,823 cuft
Inflow hydrograph =  11 - Prop DA-1_50yr 2nd diverted hyd. = 12
Diversion method =  Constant Q Constant Q =  0.17 cfs
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Hyd. No. 13 -- 50 Year

Hyd No. 13 -- > 0.17 cfs Hyd No. 11 -- Inflow Hyd No. 12



Pond Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Sunday, 11 / 16 / 2025

Pond No. 1 -  Detention A

Pond Data

UG Chambers -Invert elev. = 55.45 ft,  Rise x Span = 5.00 x 5.00 ft,  Barrel Len = 500.00 ft,  No. Barrels = 5,  Slope = 0.10%,  Headers = No

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 55.45 n/a 0 0
0.55 56.00 n/a 1,306 1,306
1.10 56.55 n/a 4,275 5,582
1.65 57.10 n/a 5,704 11,286
2.20 57.65 n/a 6,459 17,745
2.75 58.20 n/a 6,810 24,554
3.30 58.75 n/a 6,814 31,368
3.85 59.30 n/a 6,453 37,821
4.40 59.85 n/a 5,701 43,522
4.95 60.40 n/a 4,272 47,794
5.50 60.95 n/a 1,303 49,097

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  12.00 0.00 0.00 0.00

Span (in) =  12.00 0.00 0.00 0.00

No. Barrels =  1 0 0 0

Invert El. (ft) =  57.67 0.00 0.00 0.00

Length (ft) =  1.00 0.00 0.00 0.00

Slope (%) =  1.00 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  4.00 0.00 0.00 0.00

Crest El. (ft) =  60.90 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  Rect --- --- ---

Multi-Stage =  No No No No

Exfil.(in/hr) =  0.000 (by Contour)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 55.45 0.00 --- --- --- 0.00 --- --- --- --- --- 0.000
0.55 1,306 56.00 0.00 --- --- --- 0.00 --- --- --- --- --- 0.000
1.10 5,582 56.55 0.00 --- --- --- 0.00 --- --- --- --- --- 0.000
1.65 11,286 57.10 0.00 --- --- --- 0.00 --- --- --- --- --- 0.000
2.20 17,745 57.65 0.00 --- --- --- 0.00 --- --- --- --- --- 0.000
2.75 24,554 58.20 0.27 oc --- --- --- 0.00 --- --- --- --- --- 0.275
3.30 31,368 58.75 1.53 oc --- --- --- 0.00 --- --- --- --- --- 1.528
3.85 37,821 59.30 4.02 ic --- --- --- 0.00 --- --- --- --- --- 4.019
4.40 43,522 59.85 4.90 ic --- --- --- 0.00 --- --- --- --- --- 4.901
4.95 47,794 60.40 5.65 ic --- --- --- 0.00 --- --- --- --- --- 5.647
5.50 49,097 60.95 6.30 ic --- --- --- 0.15 --- --- --- --- --- 6.453



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Sunday, 11 / 16 / 2025

Hyd. No. 14

Detention A

Hydrograph type =  Reservoir Peak discharge =  4.901 cfs
Storm frequency =  50 yrs Time to peak =  1160 min
Time interval =  5 min Hyd. volume =  83,932 cuft
Inflow hyd. No. =  13 - 50yr minus treatment Q Max. Elevation =  59.85 ft
Reservoir name =  Detention A Max. Storage =  43,519 cuft

Storage Indication method used.
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Detention A

Hyd. No. 14 -- 50 Year

Hyd No. 14 Hyd No. 13 Total storage used = 43,519 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Sunday, 11 / 16 / 2025

Hyd. No. 16

Prop DA-2_50yr

Hydrograph type =  Manual Peak discharge =  20.56 cfs
Storm frequency =  50 yrs Time to peak =  1155 min
Time interval =  5 min Hyd. volume =  119,820 cuft
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Hyd. No. 16 -- 50 Year

Hyd No. 16



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Sunday, 11 / 16 / 2025

Hyd. No. 17

MWS Treatment Flow Rate

Hydrograph type =  Diversion1 Peak discharge =  0.175 cfs
Storm frequency =  50 yrs Time to peak =  1130 min
Time interval =  5 min Hyd. volume =  15,120 cuft
Inflow hydrograph =  16 - Prop DA-2_50yr 2nd diverted hyd. = 18
Diversion method =  Constant Q Constant Q =  0.17 cfs
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MWS Treatment Flow Rate

Hyd. No. 17 -- 50 Year

Hyd No. 17 -- Up to 0.17 cfs Hyd No. 16 -- Inflow Hyd No. 18 -- 16 minus 17



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Sunday, 11 / 16 / 2025

Hyd. No. 18

50yr minus treatment Q

Hydrograph type =  Diversion2 Peak discharge =  20.39 cfs
Storm frequency =  50 yrs Time to peak =  1155 min
Time interval =  5 min Hyd. volume =  104,700 cuft
Inflow hydrograph =  16 - Prop DA-2_50yr 2nd diverted hyd. = 17
Diversion method =  Constant Q Constant Q =  0.17 cfs
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Hyd. No. 18 -- 50 Year

Hyd No. 18 -- > 0.17 cfs Hyd No. 16 -- Inflow Hyd No. 17



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Sunday, 11 / 16 / 2025

Hyd. No. 19

Detention B

Hydrograph type =  Reservoir Peak discharge =  5.301 cfs
Storm frequency =  50 yrs Time to peak =  1160 min
Time interval =  5 min Hyd. volume =  86,403 cuft
Inflow hyd. No. =  18 - 50yr minus treatment Q Max. Elevation =  58.11 ft
Reservoir name =  Detention B Max. Storage =  46,738 cuft

Storage Indication method used.
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Hyd. No. 19 -- 50 Year

Hyd No. 19 Hyd No. 18 Total storage used = 46,738 cuft



Pond Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Sunday, 11 / 16 / 2025

Pond No. 1 -  Detention A

Pond Data

UG Chambers -Invert elev. = 55.45 ft,  Rise x Span = 5.00 x 5.00 ft,  Barrel Len = 500.00 ft,  No. Barrels = 5,  Slope = 0.10%,  Headers = No

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 55.45 n/a 0 0
0.55 56.00 n/a 1,306 1,306
1.10 56.55 n/a 4,275 5,582
1.65 57.10 n/a 5,704 11,286
2.20 57.65 n/a 6,459 17,745
2.75 58.20 n/a 6,810 24,554
3.30 58.75 n/a 6,814 31,368
3.85 59.30 n/a 6,453 37,821
4.40 59.85 n/a 5,701 43,522
4.95 60.40 n/a 4,272 47,794
5.50 60.95 n/a 1,303 49,097

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  12.00 0.00 0.00 0.00

Span (in) =  12.00 0.00 0.00 0.00

No. Barrels =  1 0 0 0

Invert El. (ft) =  57.67 0.00 0.00 0.00

Length (ft) =  1.00 0.00 0.00 0.00

Slope (%) =  1.00 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  4.00 0.00 0.00 0.00

Crest El. (ft) =  60.90 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  Rect --- --- ---

Multi-Stage =  No No No No

Exfil.(in/hr) =  0.000 (by Contour)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 55.45 0.00 --- --- --- 0.00 --- --- --- --- --- 0.000
0.55 1,306 56.00 0.00 --- --- --- 0.00 --- --- --- --- --- 0.000
1.10 5,582 56.55 0.00 --- --- --- 0.00 --- --- --- --- --- 0.000
1.65 11,286 57.10 0.00 --- --- --- 0.00 --- --- --- --- --- 0.000
2.20 17,745 57.65 0.00 --- --- --- 0.00 --- --- --- --- --- 0.000
2.75 24,554 58.20 0.27 oc --- --- --- 0.00 --- --- --- --- --- 0.275
3.30 31,368 58.75 1.53 oc --- --- --- 0.00 --- --- --- --- --- 1.528
3.85 37,821 59.30 4.02 ic --- --- --- 0.00 --- --- --- --- --- 4.019
4.40 43,522 59.85 4.90 ic --- --- --- 0.00 --- --- --- --- --- 4.901
4.95 47,794 60.40 5.65 ic --- --- --- 0.00 --- --- --- --- --- 5.647
5.50 49,097 60.95 6.30 ic --- --- --- 0.15 --- --- --- --- --- 6.453



Hydraflow Rainfall Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Sunday, 11 / 16 / 2025

Return Intensity-Duration-Frequency Equation Coefficients (FHA)
Period

(Yrs) B D E (N/A)

1 0.0000 0.0000 0.0000 --------

2 69.8703 13.1000 0.8658 --------

3 0.0000 0.0000 0.0000 --------

5 79.2597 14.6000 0.8369 --------

10 88.2351 15.5000 0.8279 --------

25 102.6072 16.5000 0.8217 --------

50 114.8193 17.2000 0.8199 --------

100 127.1596 17.8000 0.8186 --------

File name: SampleFHA.idf

Intensity = B / (Tc + D)^E

Return Intensity Values (in/hr)
Period

(Yrs) 5 min 10 15 20 25 30 35 40 45 50 55 60

1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2 5.69 4.61 3.89 3.38 2.99 2.69 2.44 2.24 2.07 1.93 1.81 1.70

3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 6.57 5.43 4.65 4.08 3.65 3.30 3.02 2.79 2.59 2.42 2.27 2.15

10 7.24 6.04 5.21 4.59 4.12 3.74 3.43 3.17 2.95 2.77 2.60 2.46

25 8.25 6.95 6.03 5.34 4.80 4.38 4.02 3.73 3.48 3.26 3.07 2.91

50 9.04 7.65 6.66 5.92 5.34 4.87 4.49 4.16 3.88 3.65 3.44 3.25

100 9.83 8.36 7.30 6.50 5.87 5.36 4.94 4.59 4.29 4.03 3.80 3.60

Tc = time in minutes. Values may exceed 60.

Rainfall Precipitation Table (in)

Precip. file name: Sample.pcp

Storm
Distribution 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

SCS 24-hour 0.00 2.20 0.00 3.30 4.25 5.77 6.80 7.95

SCS 6-Hr 0.00 1.80 0.00 0.00 2.60 0.00 0.00 4.00

Huff-1st 0.00 1.55 0.00 2.75 4.00 5.38 6.50 8.00

Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Custom 0.00 1.75 0.00 2.80 3.90 5.25 6.00 7.10
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Project Description

Friction Method Manning Formula

Solve For Discharge

Input Data

Channel Slope 0.00270 ft/ft

Normal Depth 0.64 ft

Section Definitions

Station (ft) Elevation (ft)

0+00 67.60

0+30 67.30

0+30 67.30

0+31 66.80

0+32 66.93

0+60 67.07

0+60 67.70

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00, 67.60) (0+60, 67.70) 0.013

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Discharge 39.53 ft³/s

Elevation Range 66.80 to 67.70 ft

Flow Area 14.27 ft²

Wetted Perimeter 44.79 ft

Hydraulic Radius 0.32 ft

Top Width 44.06 ft
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Results

Normal Depth 0.64 ft

Critical Depth 0.60 ft

Critical Slope 0.00371 ft/ft

Velocity 2.77 ft/s

Velocity Head 0.12 ft

Specific Energy 0.76 ft

Froude Number 0.86

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.64 ft

Critical Depth 0.60 ft

Channel Slope 0.00270 ft/ft

Critical Slope 0.00371 ft/ft
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Project Description

Friction Method Manning Formula

Solve For Discharge

Input Data

Channel Slope 0.00270 ft/ft

Normal Depth 0.64 ft

Discharge 39.53 ft³/s

Cross Section Image

Cross Section for Section A-A
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HYDROLOGY REPORT   Torrance Warehouse 

 

 

  

 

19-040 Hydrology Report   

 

 

SECTION 5.0 

CITY OF TORRANCE RECORD DRAWINGS 

 

Storm Drain Master Plan  
LACFCD 27” RCP Memo (1973) 

     As-built Plan Compilation 

 

  











Peak Flow Hydrologic Analysis
File location: M:/2019/19-040 Comstock Torrance/hm/reference/Ex_Original 27 Study_10yr - Approximate Model.pdf
Version: HydroCalc 1.0.2

Input Parameters
Project Name Ex_Original 27" Study_10yr
Subarea ID Approximate Model
Area (ac) 11.3
Flow Path Length (ft) 450.0
Flow Path Slope (vft/hft) 0.03
50-yr Rainfall Depth (in) 5.8
Percent Impervious 0.75
Soil Type 9
Design Storm Frequency 10-yr
Fire Factor 0
LID False

Output Results
Modeled (10-yr) Rainfall Depth (in) 4.1412
Peak Intensity (in/hr) 2.1094
Undeveloped Runoff Coefficient (Cu) 0.7827
Developed Runoff Coefficient (Cd) 0.8707
Time of Concentration (min) 7.0
Clear Peak Flow Rate (cfs) 20.7533
Burned Peak Flow Rate (cfs) 20.7533
24-Hr Clear Runoff Volume (ac-ft) 2.777
24-Hr Clear Runoff Volume (cu-ft) 120964.3884



Peak Flow Hydrologic Analysis
File location: M:/2019/19-040 Comstock Torrance/hm/reference/Ex_Original 27 Study_50yr - Approximate Model.pdf
Version: HydroCalc 1.0.2

Input Parameters
Project Name Ex_Original 27" Study_50yr
Subarea ID Approximate Model
Area (ac) 11.3
Flow Path Length (ft) 450.0
Flow Path Slope (vft/hft) 0.03
50-yr Rainfall Depth (in) 5.8
Percent Impervious 0.75
Soil Type 9
Design Storm Frequency 50-yr
Fire Factor 0
LID False

Output Results
Modeled (50-yr) Rainfall Depth (in) 5.8
Peak Intensity (in/hr) 3.4604
Undeveloped Runoff Coefficient (Cu) 0.9013
Developed Runoff Coefficient (Cd) 0.9
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 35.1927
Burned Peak Flow Rate (cfs) 35.1927
24-Hr Clear Runoff Volume (ac-ft) 3.9372
24-Hr Clear Runoff Volume (cu-ft) 171506.4159
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SECTION 6.0 

LOS ANGELES COUNTY DEPT. OF PUBLIC WORKS 

 

Project Site Allowable Q (cfs) Letter from LACDPW 
 



Office Use Only

❑ Sent Initials:
❑ Fax ❑Email ❑Other:
Date: Time:

LOS ANGELES COUNTY
DEPARTMENT OF PUBLIC WORKS
DESIGN DIVISION —HYDRAULIC ANALYSIS UNIT

INFORMATION REQUEST SUMMARY

INFORMATION REQUESTED BY

*Requester's Name: Homer Maniago

Company: DRC Engineering, Inc.

*Phone Number: 714-685-6860 (x346) Fax Number:

*Email: HMANIAGO@DRC-ENG.COM

Method of Contact: ❑Walk-in Qx  Phone ❑Fax ❑x Email ❑Prelim. Mtg. Date: 11/2/2020

Intended Use: Hydrology

Proposed Project Type: Industrial building/site Acreage Involved: 14.1 +/-

*Will information be used in any litigation? ❑YES ❑Q NO
Case Info. Name: No: Location:

INFORMATION REQUESTED (Attach Assessor Map)
LACFCD Facility: Name: PROJECT No. 587, E. TORRANCE

Unit: Line: G Station: 66+70 & 68+fir,
City: TORRANCE

*Street/C ross-street:

*Thomas Guide:
Info. Requested:

*Required Information. See

CRENSHAW PL & 190TH

Page: 763 Grid: G2 ❑X  Site Map/Plans Submitted

Need allowable Q for relocated 27" RCP. As-built plans)
submitted. Proposed site hydro map submitted.

2 of 2 for Instructions.

BELOW SECTION TO BE COMPLETED BY THE HYDRAULIC ANALYSIS

INFORMATION PROVIDED:
Drainage Map, Hydrology Data, Hydraulic Calculation As Built Drawing.

REFERENCES SEARCHED:
Project No. 587G Files

COMMENTS, ETC:

1- Subarea No. 16 Allowable Q=30.20/31.70=0.952cfs/acre.
2- Subarea No. 15 Allowable Q=16.80/17.00=0.988cfs/acre.
3- See attached Hydraulic Calculation Sheet to obtain HGL.

INFORMATION PROVIDED BY: Geoge K Aintablian

INFORMATION REVIEWED BY:
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