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I. INTRODUCTION

A. PURPOSE OF DRAINAGE STUDY

The Long Beach Industrial project is located in the City of Long Beach, Los Angeles County,
California. See Vicinity Map – Figure 1. The proposed project will consist of two industrial buildings
with loading docks, drive aisles, parking areas and landscape areas. The total project area is
approximately 6.6 acres. Existing access to the site is currently provided from Studebaker Road.

The purpose of this report is to compute the existing and developed condition hydrology. This report
provides a summary of runoff estimates for the existing and developed conditions, and an overview of
impacts to existing drainage facilities.

B. PROJECT DESCRIPTION

The Long Beach Industrial Park will consist of two industrial buildings with loading docks, drive aisles,
parking areas and landscape areas. The project boundary encompasses approximately 6.6 acres.
The proposed project will consist of two industrial buildings with loading docks, drive aisles,
parking areas and landscape areas. The site topography is relatively flat with site elevations
ranging from approximately 18.3’ to 7.5’ above mean sea level. Drainage patterns were determined
using a topographic map, aerial imagery and site investigation.

The proposed site improvements will construct drive aisles, parking spaces and two industrial
buildings with loading docks. Onsite storm drain facilities will be constructed to convey stormwater
flow to an existing storm drain pipe.

1. Project Location

The proposed development area is generally bound by industrial facilities to the north, east
and, south and Studebaker Road to the west. See Exhibit A in Appendix C. The site has been
vacated. The site was previously used for petroleum facilities and consisted of two large
storage tanks and related infrastructure. Most flow patterns begin on the northwest side of the
project site and flow towards the southeasterly edge of the site to an existing storm drain pipe.

The entire project area is located within the tributary regional watershed of Nearshore
Watershed Group.  The Nearshore Watershed Group consists of approximately 14 square
miles within the City of Long Beach that ultimately drains into the Pacific Ocean.

2. Existing Land Use

The existing land use is based on aerial topography and on-site visits of watershed areas.
The site consisted of petroleum facilities and included of two large storage tanks and related
infrastructure. The site was entirely paved, thus, a 100% impervious factor was used in the
existing condition hydrology.

3. Proposed Land Use

The Long Beach Industrial Park will consist of two commercial buildings with loading docks,
drive aisles, parking areas and landscape areas. The proposed site layout has an impervious
cover of 90%. Thus, a 90% impervious cover was used in the developed condition hydrology.
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4. Existing Drainage Facilities

Flow patterns begin at the northwest side of the project site and flow towards the southeasterly
edge of the site and to an existing storm drain pipe. This existing storm drain pipe ultimately
drains to the Pacific Ocean.

5. Proposed Drainage Facilities

The proposed site improvements will include both the construction of new drainage facilities
and the utilization of existing facilities. Drainage patterns will remain relatively unchanged.
Stormwater runoff will sheet flow into gutters and be collected by grated inlets which release
the flow into a proposed Corrugated Metal Pipe (CMP) Underground Water Quality Basin.
Detailed sizing calculations for the (CMP) Underground Water Quality Basin and Modular
Wetland Systems Unit are provided in the separately submitted LID Plan for the Long Beach
Industrial project. Stormwater runoff greater than the 0.75-inch storm will bypass the modular
wetland unit and flow directly to a proposed pump station. The proposed pump station will be
designed to handle the 50-year storm.  Details and sizing calculations for the pump station will
be provided during final engineering.

II. DESIGN CRITERIA
Hydrologic calculations are based on the requirements of the Los Angeles County Flood Control
District Hydrology Manual. The Modified Rational method is used to calculate discharges for the
project site. The Modified Rational Method is used to evaluate and design on site proposed storm
drain systems for the ultimate condition as designated on the hydrology map.

A. RATIONAL METHOD HYDROLOGY CALCULATION

The 50-year mainline flows are computed using the HydroCalc Calculator Modified Rational Method
program. The program calculates the runoff at subarea collection points within the watershed, and
reports the resulting peak flow in each reach of each drain. The Rational Method calculations are
included in Appendix A. The hydrology maps for the existing and proposed conditions are included in
the back of this report. (See Appendix C).

The hydrology maps show existing contours and elevations, streets, and proposed storm drain
facilities.  Watershed boundaries and ridgelines were identified, with watershed areas divided into
subareas.  Flow paths and proposed drainage systems were laid out, and then drainage areas and
flow path lengths were estimated.  The portion of the soil map from the Los Angeles County Flood
Control District Hydrology Manual was overlaid, and fractions of the soil type and land use were
calculated for each sub-area.  The soil map indicates that the study area consists of soil no. 3 and the
maximum 50-year hour rainfall within the project is 4.8”. See Los Angeles County Public Works
Hydrology Maps provided in Appendix B.
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The hydrologic information was entered into the Rational Method computer programs, and peak
discharges, times of concentration and hydrographs were calculated at specified nodes, as shown on
the hydrology map. The computer files for 50-year calculations are included in Appendix A.

B. BURNED AREAS

Burned calculations are required for undeveloped areas with 15% or less imperviousness. Since the
existing improvements include industrial tank facilities exceeding 15% imperviousness, burned flows
were not calculated for this project. A fire factor of 0 was used in the rational method calculations.

C. FLOOD ASSESSMENT

The Federal Emergency Management Agent (FEMA) publishes Flood, Insurance Rate Maps (FIRMs)
that identify areas where there is flooding potential.  The FIRM that applies to the Long Beach
Industrial Park project is Los Angeles County Panel 1988 (Map Number 06037C1988F), dated
September 26, 2008.  The entire project site is within Flood Hazard Zone “X” (Other Areas) – an area
determined to be outside the 100-year flood plain. (See Appendix B).

III. PEAK FLOW RATES

A. EXISTING CONDITIONS

For the existing conditions, the study area was divided into one tributary area, Area A1. Drainage
areas and patterns were determined using a topographic map, aerial imagery and field visits. Detailed
50-year storm peak runoff calculations are included in Appendix A.

Existing drainage Area A is approximately 6.6 acres. The existing site conditions allow sheet flow from
the northwest corner of the site to the southeasterly edge of the site and to an existing storm drain.
The existing site conditions for Area A yield a flow of 11.3 cfs. Table 1, shows the flow rate summary
for the existing conditions.

TABLE 1: EXISTING CONDITIONS FLOW RATE SUMMARY

50 YEAR STORM EVENT

DRAINAGE AREA TOTAL STUDY DRAINAGE
AREA (acres) FLOW RATE (cfs)

A1 6.6 11.3

B. PROPOSED CONDITIONS

For the proposed conditions, the study area was divided into one tributary area, Area A1. Drainage
areas and patterns were determined using the preliminary grading plan. Proposed drainage Area A1
is 6.6 acres. Detailed 50-year storm peak runoff calculations are included in Appendix A.



4 of 4

Stormwater runoff will sheet flow into gutters and be collected by grated inlets which release the flow
into a Corrugated Metal Pipe (CMP) Underground Water Quality Basin. Detailed sizing calculations for
the proposed (CMP) Underground Water Quality Basin and Modular Wetland Systems Unit are
provided in the separately submitted LID Plan for the Long Beach Industrial project. Stormwater runoff
greater than the 0.75-inch storm will bypass the modular wetland unit and flow directly to a proposed
pump station. The proposed pump station will be designed to handle the 50-year storm. Storm drain
system sizing will be conducted during final engineering.

The proposed site conditions for the Long Beach Industrial Park yield a flow of 9.8 cfs. Table 2, shows
the flow rate summary for the proposed conditions.

TABLE 2: PROPOSED CONDITIONS FLOW RATE SUMMARY

50 YEAR STORM EVENT

DRAINAGE AREA TOTAL STUDY DRAINAGE
AREA (acres) FLOW RATE (cfs)

A1 6.6 9.8

The proposed conditions yield a total runoff flow of 9.8 cfs. The proposed conditions reduce the runoff
generated by the site by 1.5 cfs, (9.8 cfs vs 11.3 cfs).

IV. SUMMARY OF RESULTS
The existing site conditions generate 11.3 cfs (50-year storm) while the proposed site conditions
generate 9.8 cfs (50-year storm). The proposed conditions reduce the runoff generated by the site by
1.5 cfs. This indicates there will be no impact to downstream facilities and no detention facilities will be
required for this project.







Peak Flow Hydrologic Analysis
File location: Z:/06.198.000 Long Beach/Hydro/HYDROCALCS/LONG BEACH EXISTING CONDITION.pdf
Version: HydroCalc 1.0.2

Input Parameters
Project Name LONG BEACH
Subarea ID A
Area (ac) 6.62
Flow Path Length (ft) 865.0
Flow Path Slope (vft/hft) 0.008
50-yr Rainfall Depth (in) 4.8
Percent Impervious 1.0
Soil Type 3
Design Storm Frequency 50-yr
Fire Factor 0
LID False

Output Results
Modeled (50-yr) Rainfall Depth (in) 4.8
Peak Intensity (in/hr) 1.8978
Undeveloped Runoff Coefficient (Cu) 0.3063
Developed Runoff Coefficient (Cd) 0.9
Time of Concentration (min) 12.0
Clear Peak Flow Rate (cfs) 11.307
Burned Peak Flow Rate (cfs) 11.307
24-Hr Clear Runoff Volume (ac-ft) 2.3635
24-Hr Clear Runoff Volume (cu-ft) 102954.4269





Peak Flow Hydrologic Analysis
File location: Z:/06.198.000 Long Beach/Hydro/HYDROCALCS/LONG BEACH DEVELOPED CONDITION.pdf
Version: HydroCalc 1.0.2

Input Parameters
Project Name LONG BEACH
Subarea ID A
Area (ac) 6.62
Flow Path Length (ft) 1100.0
Flow Path Slope (vft/hft) 0.0111
50-yr Rainfall Depth (in) 4.8
Percent Impervious 0.9
Soil Type 3
Design Storm Frequency 50-yr
Fire Factor 0
LID False

Output Results
Modeled (50-yr) Rainfall Depth (in) 4.8
Peak Intensity (in/hr) 1.7651
Undeveloped Runoff Coefficient (Cu) 0.2862
Developed Runoff Coefficient (Cd) 0.8386
Time of Concentration (min) 14.0
Clear Peak Flow Rate (cfs) 9.7995
Burned Peak Flow Rate (cfs) 9.7995
24-Hr Clear Runoff Volume (ac-ft) 2.1569
24-Hr Clear Runoff Volume (cu-ft) 93956.2182
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