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INVESTIGATION REPORT

PURPOSE AND SCOPE

This study has been performed to determine the amount of storm flow that will develop on-site and flow
through the proposed project site such that adequate flood protection can be provided for the project. All
drainage is conveyed around through the project within the local streets.  These streets convey the storm
flows to a group of catch basins located at the intersection of 20th and 26th Streets that shall be designed
to receive the peak Capital Storm Event and transport these flows to a local retention/detention basin
which shall be designed to retain 85th percentile 24 hour runoff event and release flows at no more than
the pre-developed storm flow rate.

METHODOLOGY

1. This study was performed using CivilSoft LAR04 Software based on the January 2006 Los
Angeles County Department of Public Works Hydrology Manual 50-year Capital Storm event
days 1-4 to size the basin and the 25-year Urban Storm Event day 4 to size the storm drain
system.

2. The State of California Regional Water Quality Control Board Los Angeles Region Waste
Discharge Requirements for Municipal Separate Storm Sewer System Discharges from the City
of Long Beach Los Angeles County which limits the minimum discharge flow from a basin to the
pre-developed Q.

3. The Long Beach Development Services Low Development Design Manual that requires the
reduction of measured infiltration rates by a factor of 3.

LOCATION/ON-SITE TRIBUTARY WATERSHED

The project is located in Long Beach California, on the east side of the Los Angeles River and south of
West 48th Street.  Most if not all off-site drainage is being conveyed around the site into the local
Dominguez Gap Barrier Basin and the LADWP Project No. 130 channel improvements.  The On-Site
watershed, although developed as a Camp for scouts consisting of a parking lot, pool, lodging and
recreation hall, will be considered as undeveloped for the purpose of sizing a drainage basin for this
project.

The Pre-developed site drains from the northern edge of the lot toward the center into a depressed
elevation area that acts as a drainage conveyance to an existing storm culvert under the railroad tracts
along the southern boundary of the project.  At this point the property is at a sump elevation of 30 with the
storm culvert at an invert elevation of 32 feet above sea level, and the neighboring Project 130 channel
improvements along the southern edge of the property having a water surface elevation of 31.8 and a
flow line of 25.1 at the connection point. Since the site survey and the channel improvement plans are on
the same datum, the project will not see channel flows enter onto the site unless the Project 130 channel
flows exceed its design elevation of 31.8 and reach 32 or more feet above sea level, which would exceed
the Capital Storm event that projects are required to be designed too.
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HYDROLOGY

After reviewing the Long Beach 50-year 24-Hour Isohyet Figure –H1.5 (Figure 1), it was determined that
the site falls within the 015 soils group and produces 5.9 inches of rainfall in a 24-hour period during the
50-year storm event.

The pre-developed site was analyzed as single water shed draining from the northwest corner of the
property to the drainage culvert along the southern property line.  The site is approximately 10.5 acres in
size.  This data was entered into the LAR04 software that calculated the pre-developed 50-year storm
flow as a Q of 6.25 cubic feet per second (CFS) and a volume of 0.96 acre feet.  (See Figure 5)

The developed on-site watershed was broken down into six (6) subareas dividing the project up into half
street flows along “A Street and “C” Street.  The area north of C Street is Area A and on the south side of
C Street is Subarea B.  Subarea C consists of the north portion of B Street and the north half of A Street.
Subarea D is the west alleyway and Subarea E is the east alleyway both of which confluence with
subarea C to form combined flows on the north side of C Street.   The south side of C Street is
designated as Subarea F.  (See figure 5)

The initial areas for each subarea were entered into the program as overland flow conveyed by a valley
channel.  These flows then enter street conveyances that confluence with other subareas ultimately
combining into pipe flows at the intersection of C Street and A Street where the flows enter into four catch
basins.

The 25-year storm event was analyzed to determine street and storm drain capacities.  From this analysis
it was determined that the 25-year event will produce approximately 16.2 CFS on the 4th day of the
storm.

The 50-year storm event was analyzed to determine the retention/detention basin size.  From this
analysis it was determined that the 50-year event will produce approximately 18.9 CFS on the 4th day of
the storm with a volume of 2.86 acre feet.

HYDRAULICS

Figure 10 shows the calculated street capacity for A Street and C Street.  B Street and the Alleyways
were not analyzed since the flows associated with these conveyances are very small.

From this information this report has been determined that the 25-year and 50-year storm flows will not
reach the capacity of the streets. Furthermore, during the 25-year Storm Event, a lane straddling the
centerline of the street will be travelable without entering the confluence flows within the gutters.

In summary, Subarea A generates 4.62 cfs along the north half of C Street at the intersection of A Street.
The capacity of the north sided of C street has been determined to be 12.32 cfs which is 2.67 times the
required capacity.
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Subarea B generates 1.98 cfs along the south half of C Street that has a capacity of 9.62 cfs and is
almost 5 times the capacity required. Subarea C after the confluence with Subareas D and E generates
5.24 cfs along the North side of A Street that has a capacity of 8.84 cfs and is 1.7 times the required
capacity.

Subarea F generates 7.16 cfs along the south side of A Street that has a capacity of 11.25 cfs which is
over 1.5 times the capacity required.

The catch basin capacities for the four catch basins located at the intersection of A Street and C Street
were evaluated in this report using LACFCD STD D-26 “Catch Basin Capacities for Sump Conditions” and
it was determined that a standard three (3) foot wide catch basin in an eight (8) inch curb face would
accept 7.58 cfs when the streets are flowing full and 2.71 cfs when the streets are flowing two (3) inches
deep.  Considering all four (4) catch basins have a capacity of (7.58*4 =) 30.32 cfs, then the system has
can accept the 50-year storm flows with a (30.32/18.9 cfs =) 1.6 factor of safety.

RETENTION/DETENTION BASIN

The Basin design is based on the Capital Storm Event per Los Angeles County Hydrology Manual
Section 4.2 Capital Flood Protection and Section 4.3 Urban Flood Protection that states the following:

The Capital Flood level of protection applies to all facilities, including open channels, closed
conduits, bridges, dams, and debris basins not under State of California jurisdiction.

All drainage facilities in developed areas not covered under the Capital Flood protection
conditions must meet the Urban Flood level of protection. The Urban Flood is runoff from a 25-
year frequency design storm falling on a saturated watershed.

The Retention Volume for the basin is governed by the State of California Regional Water Quality Control
Board Los Angeles Region Waste Discharge Requirements for Municipal Separate Storm Sewer System
Discharges from the City of Long Beach Los Angeles County and Long Beach Development Services
Low Development Design Manual that state: (Long Beach LID Design Manual)

At a minimum, peak runoff rates cannot exceed pre-development levels, for developments where
the potential for increased storm water discharge rates can result in an increase in downstream
erosion potential. (Order No. 99-060 Part 4 Special and Standard Provisions: 1 Special
Provisions D Development Planning Item 6.  page 17)

Stormwater runoff will be infiltrated, evapotranspired, and/or captured and used through
stormwater management techniques…. The onsite stormwater management techniques must be
properly sized, at a minimum, to infiltrate, evapotranspire, store for use, without any stormwater
runoff leaving the site to the maximum extent feasible, for at least the volume of water produced
by the water quality design storm event that results from:

a. The 85th percentile 24-hour runoff event (Figure 2) determined as the maximized capture
stormwater volume for the area using a 48 to 72 hour drawdown time, from the formula
recommended in Urban Runoff Quality Management, WEF Manual of Practice No. 23/ASCE
Manual of Practice No. 87, (1998); or
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b. The volume of annual runoff based on unit basin storage water quality volume, to achieve 80
percent or more volume treatment by the method recommended in the California Stormwater
Best Management Practices Handbook –Industrial/Commercial, (2003); or

c. The volume of runoff produced from a 0.75 inch storm event.

In addition, Infiltration rates used for design must be divided by the appropriate factors of safety as
expressed in the following equation:

Ksat,design = Ksat,measured/FS

Where:

FS = Infiltration factor of safety = 3

The soils engineer percolation tests determined the infiltration rate as 95gallons/day/sf.  This is can be re-
expressed as 0.7327 cfs/sf.  Reducing this rate by the above factor of safety allows us to use and
infiltration rate of (0.7327/3=) 0.2442 cfs/sf.

It was also determined that the 85th percentile 24-hour runoff event produces a 0.75 Isohyet. Based on
this a TC Volume calculation determine the required retention volume to be 0.48 acre feet.  (see Figure 4)

A HANCOR underground storage infiltration system was used and sized to meet this volume requirement.
The system consists of 672 lf of 60 inch perforated storm drain pipe embedded in a gravel backfill.

Using this storage capacity and the unit hydrograph from the 50-year storm event, a retention/detention
basin was sized using CivilSoft Retard software.  The out flow Q was limited to 85% of the pre-developed
storm flow equal to (6.25*0.85=) 5.325 cfs. (see Figure 4, Pre-Developed Storm Q)

The routing calculation is provided here in incorporating all the constraints discussed above.  The results
show that the area designated on the VTTM for the basin will be sufficient with an above ground detention
volume at a depth of 2.5 feet.  (see depth vs storage chart Figure 9)

CONCLUSION AND RECOMMENDATIONS

The existing on-site watershed will deliver a 50-year Capital Storm event of approximately 18.9 cubic feet
per second (cfs) to a retention/detention basin that has been designed to mitigate the peak Q to 85% the
pre-developed Q or 5.325 cfs max and store the LID and SUSMP required 0.48 acre feet of storm water
volume.  This 50-year storm event will create flood water depths in the streets at less than 66% of their
capacity.  Four three-foot wide Catch Basin inlets are designed to receive this flow at almost double the
capacity required.

Based on the requirements set forth in this report, adequate flood protection has been achieved.
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APPENDIX

Soil Classification and Rainfall / 24-Hour Isohyet Figure 1

85th Percentile 24-hour Rainfall Isohyet Map Figure 2

LID / SUSUMP Storage Requirement Figure 3

On-Site 50-year Pre Developed Q and Hydrograph Firgure4

On-Site Developed Tributary Watershed Map Figure 5

24-Year Day 4 Developed Storm Q Figure 6

50-Year Days 1-4 Developed Storm Q Figure 7

50-Year Day 4 Developed Storm Volume Figure 8

50-Year Days 1-4 Basin Volume Figure 9

Half-Street Capacity Calculation Figure 10

Catch Basin Inlet Capacity Calculations Figure 11
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Figure 1
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Figure 2
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Figure 3
LID / SUSUMP STORAGE REQUIREMENT
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Figure 4
Pre-Developed Storm Q and Hydrograph
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Figure 5
SEE ATTACHED HYDROLOGY MAP
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Figure 6
24-Year 4th Day Developed Storm Q
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Figure 7
50-Year Days 1-4  Developed Storm Q
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Figure 8
50-Year Day 4  Developed Storm Volume
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Figure 9
50-Year Days 1-4 Basin Volume
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Figure 10
Half Street Capacity Calculations
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Figure 11
Catch Basin Inlet Calculations




