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Project No. 4638-0

1 NARRATIVE EXPLANATION OF PROJECT

1.1 Existing Local Drainage Conditions

The majority of the property (Drainage Area 1) drains from southeast to northwest discharging into a curb
inlet near the most westerly driveway. At this point the inlet connects into a City storm drainage system
via a pipeline. The race track in-field (Drainage Area 2) drains to an inlet which is connected to a pipeline
that discharges into an existing pump station near the northwest corner of the site. Drainage Area 3
drains to the southwest corner of the site to an inlet which is piped to the pump station. The pump station
discharges the runoff onto the westerly driveway. The runoff then flows northerly in the driveway
discharging out onto Live Oak Avenue.

Table 1: Existing Sub-Area Profiles

Area
Sub-Area | (acres) Description
Encompasses the eastern portion of the project site and includes parking areas north of the
1 423 existing race track in-field. Drains from southwest to northeast to curb inlet near the western-
most driveway located on Live Oak Avenue.
Encompasses the race track in-field. Stormwater drains to an existing inlet and is
2 12.2 s o : ; ;
transported to an existing pump station near the northeast corner of the project site.
Encompasses the western portion of the project site. Stormwater drains to the southwest
3 8.8 corner of the project site and is transported to an existing pump station on site. The pump

station discharges the stormwater onto the westerly driveway and ultimately discharges out
onto Live Oak Avenue.

1.2 Proposed Drainage Conditions
Table 2: Post-Development Sub-Area Profiles

Area
Sub-Area | (acres) Description
Encompasses the south half of the outlet center buildings, truck docks, employee parking
and walkways of the outlet center and the west parking field. The runoff drains to a
1 24.4 . ;s . . ;
proposed storm drainage system that flows to an existing pump station and is pumped into a
proposed infiltration trench along the northerly project boundary.
Encompasses the northwest quarter of the outlet center buildings and the northwest parking
2 16.7 field. The runoff drains through a filter strip and into a proposed infiltration trench along the
northerly project boundary.
Encompasses the northeast quarter of the outlet center buildings and the northeast and east
3 22.2 parking fields. The runoff is collected in a drainage system and pumped into a proposed

infiltration trench along the northerly project boundary.




Table 3: Existing and Post-Development Pervious Conditions

Project No. 4638-0

Pervious surfaces Impervious Percentage Percentage

Site Condition (acres) surfaces (acres) Pervious Impervious
Existing 3.0 63.3 4.7 95.3
Post-Development 6.6 63.3 10.4 89.6

Table 4: Project Site Runoff Flow Comparison

Flow Discharge (cubic foot per second)

Storm Event Existing Post- development Change in flow
2-year/24-hour 43.9 37.8 -6.1
10-year/24-hour 949 75.7 -19.2

100-year/24-hour 171.4 132.7 -38.7

2 DESIGN OF THE TREATMENT SYSTEMS

2.1 Proposed Pre-Treatment Trains

It is proposed to collect the storm water runoff from the building roofs and parking lots and treat
the run-off in media-filter devices. The particular treatment train consists of installing BioClean®
catch basin filters at each catch basin (see Appendix B for product “cut-sheets”). Curb inlets, if
utilized, will have BioClean® filters and curb guard installed. If roof drains are connected
directly into the storm drain system, roof drain filters will be installed on the roof leaders. A
trench drain will be constructed across the most westerly driveway intercepting flows and
directing the run-off into a drainage collection line. BioClean® trench drain filters will be
installed into the trench drains.

2.2 Discussion of an Infiltration System

An infiltration system was considered, but as the existing property is constructed over an old
landfill this BMP is not feasible. Infiltration will increase the possibility of settlement so as a
BMP infiltration is not practical in this case.

2.3 Discussion of a Rainwater Harvesting System (RWH)

Any RWH system at this site would need to be designed in accordance with the LA County
Department of Public Health's policy concerning the, “Approval and Use of Cisterns for
Rainfall/Run-off Capture and Distribution” (Policy 515.07). This policy allows the re-use of storm

----------



Project No. 4638-0

water run-off solely for landscape irrigation purposes and in only an underground drip or bubbler
system. An analysis was made on an industrial project in the City of Los Angeles by JRMA
utilizing rainfall data from 2010 to determine how a proposed RWH system might have
performed during those storm events. The results indicated that it was impossible to use all the
captured run-off prior to a subsequent storm event, usually anticipated within one week time of
the last rainfall event.

It was determined in that case that the fiscal burden of the proposed BMP was substantially
greater than the Treatment Control BMP alternative and did not achieve a substantially greater
improvement in storm water quality. JRMA believes the same conditions would present
themselves with the design of the International Outlet Center, thus this system was eliminated
from consideration.

2.4 Discussion of the Treatment Control BMP System

It is proposed to install three (3) Perk Filter™ Media Filter Devices as manufactured by KriStar
Enterprises, Inc. The Perk Filter™ is a storm water filtration device used to reduce pollutants
loading. The filter captures and retains sediment, oils, metals and other targeted constituents.
A train of BMPs will be provided on this project.

The flow rates for the selected BMPs were calculated using LA County’'s HydroCalc program.
For the purposes of this study a rainfall amount of 0.75-inches was used in the calculations.
The runoff calculations are contained in Appendix A.

The run-off from Area 1 will be collected in a series of catch basins, collected into a storm drain
pipe and directed to Collector Pipe, Lateral “D" located in Live Oak Avenue. A Perk Filter™
Media Filter Device and by-pass will be constructed on the line prior to connection to the public
storm drain system.

The run-off from Area 2 will sheet flow to a series of catch basins, collected into a storm drain
pipe and connected to Connector Pipe A-19 located in Live Oak Avenue. A Perk Filter™ Media
Filter Device and by-pass will be constructed on the line prior to connection to the public storm
drain system.

The run-off from Area 3 will be collected in a series of catch basin and pipelines, collected into a
storm drain pipe and connected into the back of an existing catch basin (CB A-21), located in
Live Oak Avenue. A Perk Filter™ Media Filter Device and by-pass will be constructed on the
line prior to connection to the public storm drain system.

||||||||||
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Peak Flow Hydrologic Analysis

File location: //bserver/Jobs/4501-5000/4638 Lindom Company Retail Outlet/Civil Engineering/Reports/SUSMP or WQMP/Hydrocalc/IOC HExisting Di
Version: HydroCalc 0.2.0-beta

Input Parameters

Project Name 10C
Subarea ID Existing Drainage Area 1 2-yr
Area (ac) 42.3
Flow Path Length (ft) 2570.0
Flow Path Slope (vit/hft) 0.0074
50-yr Rainfall Depth (in) 6.7
Percent Impervious 0.95
Soil Type 8
Design Storm Frequency 2-yr
Fire Factor 0

LID False

Output Results

Modeled (2-yr) Rainfall Depth (in) 2.5929

Peak Intensity (in/hr) 0.6664
Undeveloped Runoff Coefficient (Cu) 0.7029
Developed Runoff Coefficient (Cd) 0.8901

Time of Concentration (min) 30.0

Clear Peak Flow Rate (cfs) 25.0934
Burned Peak Flow Rate (cfs) 25.0934
24-Hr Clear Runoff Volume (ac-ft) 7.8403
24-Hr Clear Runoff Volume (cu-ft) 341522.8045

30 Hydrograph (IOC: Existing Drainage Area 1 2-yr)
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Peak Flow Hydrologic Analysis

File location: //bserver/Jobs/4501-5000/4638 Lindom Company Retail Outlet/Civil Engineering/Reports/SUSMP or WQMP/Hydrocalc/IOC |

Version: HydroCalc 0.2.0-beta

Input Parameters

Project Name I0C
Subarea ID Existing Drainage Area 1 10-yr
Area (ac) 42.3
Flow Path Length (ft) 2570.0
Flow Path Slope (vit/hft) 0.0074
90-yr Rainfall Depth (in) 6.7
Percent Impervious 0.95
Soil Type 8
Design Storm Frequency 10-yr
Fire Factor 0

LID False

Output Results

Modeled (10-yr) Rainfall Depth (in) 4.7838

Peak Intensity (in/hr) 1.3655
Undeveloped Runoff Coefficient (Cu) 0.8484
Developed Runoff Coefficient (Cd) 0.8974

Time of Concentration (min) 24.0

Clear Peak Flow Rate (cfs) 51.8357
Burned Peak Flow Rate (cfs) 51.8357
24-Hr Clear Runoff Volume (ac-ft) 14.5506
24-Hr Clear Runoff Volume (cu-ft) 633822.3408

Hydrograph (IOC: Existing Drainage Area 1 10-yr)
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Peak Flow Hydrologic Analysis

File location: //bserver/Jobs/4501-5000/4638 Lindom Company Retail Outlet/Civil Engineering/Reports/SUSMP or WOMP/Hydrocale/IOC |

Version: HydroCalc 0.2.0-beta

Input Parameters
Project Name

10C

Subarea ID Existing Drainage Area 1 100-yr
Area (ac) 42.3
Flow Path Length (ft) 2570.0
Flow Path Slope (vft/hft) 0.0074
50-yr Rainfall Depth (in) 6.7
Percent Impervious 0.95
Soil Type 8
Design Storm Frequency 100-yr
Fire Factor 0
LID False
Output Results
Modeled (100-yr) Rainfall Depth (in) 7.5174
Peak Intensity (in/hr) 2.4565
Undeveloped Runoff Coefficient (Cu) 0.9149
Developed Runoff Coefficient (Cd) 0.9007
Time of Concentration (min) 18.0
Clear Peak Flow Rate (cfs) 93.5944
Burned Peak Flow Rate (cfs) 93.5944
23.0423

24-Hr Clear Runoff Volume (ac-ft)
24-Hr Clear Runoff Volume (cu-ft)

1003721.3294

100

Flow (cfs)

40 |

Hydrograph (IOC: Existing Drainage Area 1 100-yr)
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Peak Flow Hydrologic Analysis

File location: //bserver/Jobs/4501-5000/4638 Lindom Company Retail Outlet/Civil Engineering/Reports/SUSMP or WQMP/Hydrocalc/IOC |

Version: HydroCalc 0.2.0-beta

Input Parameters
Project Name

I0C

Subarea ID Existing Drainage Area 2 2-yr
Area (ac) 1242

Flow Path Length (ft) 759.0

Flow Path Slope (vft/hft) 0.0224
50-yr Rainfall Depth (in) 6.7
Percent Impervious 0.95

Soil Type 8

Design Storm Frequency 2-yr

Fire Factor 0

LID False
Output Results

Modeled (2-yr) Rainfall Depth (in) 2.5929
Peak Intensity (in/hr) 0.9535
Undeveloped Runoff Coefficient (Cu) 0.7919
Developed Runoff Coefficient (Cd) 0.8946
Time of Concentration (min) 14.0

Clear Peak Flow Rate (cfs) 10.4066
Burned Peak Flow Rate (cfs) 10.4066
24-Hr Clear Runoff Volume (ac-ft) 2.2615
24-Hr Clear Runoff Volume (cu-ft) 98509.5935

12

101

Flow {cfs}
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Hydrograph (IOC: Existing Drainage Area 2 2-yr)
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Peak Flow Hydrologic Analysis

File location: //bserver/Jobs/4501-5000/4638 Lindom Company Retail Outlet/Civil Engineering/Reports/SUSMP or WQMP/Hydrocalc/IOC

Version: HydroCalc 0.2.0-beta

Input Parameters
Project Name

IOC

Subarea ID Existing Drainage Area 2 10-yr
Area (ac) 12.2
Flow Path Length (ft) 759.0
Flow Path Slope (vft/hft) 0.0224
50-yr Rainfall Depth (in) 6.7
Percent Impervious 0.95
Soil Type 8
Design Storm Frequency 10-yr
Fire Factor 0

LID False
Output Results

Modeled (10-yr) Rainfall Depth (in) 4.7838
Peak Intensity (in/hr) 2.1662
Undeveloped Runoff Coefficient (Cu) 0.9047
Developed Runoff Coefficient (Cd) 0.9002
Time of Concentration (min) 9.0
Clear Peak Flow Rate (cfs) 23.7801
Burned Peak Flow Rate (cfs) 23.7801
24-Hr Clear Runoff Volume (ac-ft) 4.1967

24-Hr Clear Runoff Volume (cu-ft)

182810.4166

25 T

Hydrograph (IOC: Existing Drainage Area 2 10-yr)
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Peak Flow Hydrologic Analysis

File location: /fbserver/Jobs/4501-5000/4638 Lindom Company Retail Outlet/Civil Engineering/Reports/SUSMP or WQMP/Hydracalc/IOC |

Version: HydroCalc 0.2.0-beta

Input Parameters
Project Name

10C

Subarea ID Existing Drainage Area 2 100-yr
Area (ac) 12.2

Flow Path Length (ft) 759.0

Flow Path Slope (vit/hft) 0.0224

50-yr Rainfall Depth (in) 6.7

Percent Impervious 0.95

Soil Type 8

Design Storm Frequency 100-yr

Fire Factor 0

LID False
Output Results

Modeled (100-yr) Rainfall Depth (in) 7.5174

Peak Intensity (in/hr) 3.829
Undeveloped Runoff Coefficient (Cu) 0.9489
Developed Runoff Coefficient (Cd) 0.9024

Time of Concentration (min) 7.0

Clear Peak Flow Rate (cfs) 42,1571
Burned Peak Flow Rate (cfs) 42.1571
24-Hr Clear Runoff Volume (ac-ft) 6.6458
24-Hr Clear Runoff Volume (cu-ft) 289493.0529

45

Hydrograph (IOC: Existing Drainage Area 2 100-yr)
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Peak Flow Hydrologic Analysis

File location: //bserver/Jobs/4501-5000/4638 Lindom Company Retail Outlet/Civil Engineering/Reports/SUSMP or WQMP/Hydrocalc/IOC |

Version: HydroCalc 0.2.0-beta

Input Parameters
Project Name

10C

Subarea ID Existing Drainage Area 3 2-yr
Area (ac) 8.8

Flow Path Length (ft) 490.0

Flow Path Slope (vit/hft) 0.0183
50-yr Rainfall Depth (in) 6.7

Percent Impervious 0.95

Soil Type 8

Design Storm Frequency 2-yr

Fire Factor 0

LID False
Output Results

Modeled (2-yr) Rainfall Depth (in) 2.5929
Peak Intensity (in/hr) 1.0679
Undeveloped Runoff Coefficient (Cu) 0.8108
Developed Runoff Coefficient (Cd) 0.8955
Time of Concentration (min) 11.0

Clear Peak Flow Rate (cfs) 8.4162
Burned Peak Flow Rate (cfs) 8.4162
24-Hr Clear Runoff Volume (ac-ft) 1.6312
24-Hr Clear Runoff Volume (cu-ft) 71056.7817
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Peak Flow Hydrologic Analysis

File location: //bserver/Jobs/4501-5000/4638 Lindom Company Retail Outlet/Civil Engineering/Reports/SUSMP or WQMP/Hydrocalc/IOC [

Version: HydroCalc 0.2.0-beta

Input Parameters
Project Name

I0C

Subarea ID Existing Drainage Area 3 10-yr
Area (ac) 8.8
Flow Path Length (ft) 490.0
Flow Path Slope (vit/hft) 0.0183
50-yr Rainfall Depth (in) 6.7
Percent Impervious 0.95
Soil Type 8
Design Storm Frequency 10-yr
Fire Factor 0

LID False
Output Results

Modeled (10-yr) Rainfall Depth (in) 4.7838
Peak Intensity (in/hr) 2.4367
Undeveloped Runoff Coefficient (Cu) 0.9142
Developed Runoff Coefficient (Cd) 0.9007
Time of Concentration (min) 7.0
Clear Peak Flow Rate (cfs) 19.3136
Burned Peak Flow Rate (cfs) 19.3136
24-Hr Clear Runoff Volume (ac-ft) 3.0272

24-Hr Clear Runoff Volume (cu-ft)

131863.1715

20
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Peak Flow Hydrologic Analysis

File location: /fbserver/Jobs/4501-5000/4638 Lindom Company Retail Outlet/Civil Engineering/Reports/SUSMP or WQMP/Hydrocalc/IOC |

Version: HydroCalc 0.2.0-beta

Input Parameters

Project Name 10C
Subarea ID Existing Drainage Area 3 100-yr
Area (ac) 8.8
Flow Path Length (ft) 490.0
Flow Path Slope (vft/hft) 0.0183
50-yr Rainfall Depth (in) 6.7
Percent Impervious 0.95
Soil Type 8
Design Storm Frequency 100-yr
Fire Factor 0

LID False

Output Results

Modeled (100-yr) Rainfall Depth (in) 7.5174

Peak Intensity (in/hr) 4.4851
Undeveloped Runoff Coefficient (Cu) 0.9573
Developed Runoff Coefficient (Cd) 0.9029

Time of Concentration (min) 5.0

Clear Peak Flow Rate (cfs) 35.6351
Burned Peak Flow Rate (cfs) 35.6351
24-Hr Clear Runoff Volume (ac-ft) 4.7937
24-Hr Clear Runoff Volume (cu-ft) 208815.1212

T

0 Hydrograph (IOC: Existing Drainage Area 3 100-yr)
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Peak Flow Hydrologic Analysis

File location: //bserver/Jobs/4501-5000/4638 Lindom Company Retail Outlet/Civil Engineering/Reports/SUSMP or WQMP/Hydrocalc/IOGC }

Version: HydroCalc 0.2.0-beta

Input Parameters
Project Name

10C

Subarea ID Proposed Drainage Area 1 0.75-yr
Area (ac) 24.4

Flow Path Length (ft) 3235.0

Flow Path Slope (vft/hft) 0.0012
0.75-inch Rainfall Depth (in) 0.75

Percent Impervious 0.9

Soil Type 8

Design Storm Frequency 0.75 inch storm
Fire Factor 0

LID True

Output Results

Modeled (0.75 inch storm) Rainfall Depth (in) 0.75

Peak Intensity (in/hr) 0.0916
Undeveloped Runoff Coefficient (Cu) 0.1

Developed Runoff Coefficient (Cd) 0.82

Time of Concentration (min) 146.0

Clear Peak Flow Rate (cfs) 1.8333

Burned Peak Flow Rate (cfs) 1.8333

24-Hr Clear Runoff Volume (ac-ft) 1.2405

24-Hr Clear Runoff Volume (cu-ft) 54037.4916

20

Hydrograph (IOC: Proposed Drainage Area 1 0.75-yr)
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Peak Flow Hydrologic Analysis

File location: //bserver/Jobs/4501-5000/4638 Lindom Company Retail Outlet/Civil Engineering/Reports/SUSMP or WQMP/Hydrocalc/IOC | Proposed
Version: HydroCalc 0.2.0-beta

Input Parameters

Project Name I0C
Subarea ID Proposed Drainage Area 1 2-yr
Area (ac) 24.4
Flow Path Length (ft) 3235.0
Flow Path Slope (vit/hft) 0.0012
50-yr Rainfall Depth (in) 6.7
Percent Impervious 0.9
Soil Type 8
Design Storm Frequency 2-yr
Fire Factor 0

LID False

Output Results

Modeled (2-yr) Rainfall Depth (in) 2.5929

Peak Intensity (in/hr) 0.6664
Undeveloped Runoff Coefficient (Cu) 0.7029
Developed Runoff Coefficient (Cd) 0.8803

Time of Concentration (min) 30.0

Clear Peak Flow Rate (cfs) 14.3145
Burned Peak Flow Rate (cfs) 14.3145
24-Hr Clear Runoff Volume (ac-ft) 4.3392
24-Hr Clear Runoff Volume (cu-ft) 189016.0122

16 Hydrograph (IOC: Proposed Drainage Area 1 2-yr)
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Peak Flow Hydrologic Analysis

File location: //bserver/Jobs/4501-5000/4638 Lindom Company Retail Outlet/Civil Engineering/Reports/SUSMP or WQMP/Hydrocalc/IOC |

Version: HydroCalc 0.2.0-beta

Input Parameters

Project Name 10C
Subarea ID Proposed Drainage Area 1 10-yr
Area (ac) 24.4
Flow Path Length (ft) 3235.0
Flow Path Slope (vft/hft) 0.0012
50-yr Rainfall Depth (in) 6.7
Percent Impervious 0.9
Soil Type 8
Design Storm Frequency 10-yr
Fire Factor 0

LID False

Output Results

Modeled (10-yr) Rainfall Depth (in) 4.7838

Peak Intensity (in/hr) 1.2295
Undeveloped Runoff Coefficient (Cu) 0.8312
Developed Runoff Coefficient (Cd) 0.8931

Time of Concentration (min) 30.0

Clear Peak Flow Rate (cfs) 26.7945
Burned Peak Flow Rate (cfs) 26.7945
24-Hr Clear Runoff Volume (ac-ft) 8.1042
24-Hr Clear Runoff Volume (cu-ft) 353019.9857

50 Hydrograph (IOC: Proposed Drainage Area 1 10-yr)
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Peak Flow Hydrologic Analysis

File location: //bserver/Jobs/4501-5000/4638 Lindom Company Retail OQutlet/Civil Engineering/Reports/SUSMP or WQMP/Hydrocalc/IOC
Version: HydroCalc 0.2.0-beta

Input Parameters

Project Name I0C
Subarea ID Proposed Drainage Area 1 100-yr
Area (ac) 24.4
Flow Path Length (ft) 3235.0
Flow Path Slope (vft/hft) 0.0012
50-yr Rainfall Depth (in) 6.7
Percent Impervious 0.9
Soil Type 8
Design Storm Frequency 100-yr
Fire Factor 0

LID False

Output Results

Modeled (100-yr) Rainfall Depth (in) 7.5174

Peak Intensity (in/hr) 1.9958
Undeveloped Runoff Coefficient (Cu) 0.8986
Developed Runoff Coefficient (Cd) 0.8999

Time of Concentration (min) 28.0

Clear Peak Flow Rate (cfs) 43.8216
Burned Peak Flow Rate (cfs) 43.8216
24-Hr Clear Runoff Volume (ac-ft) 12.9398
24-Hr Clear Runoff Volume (cu-ft) 563659.8452

45
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Peak Flow Hydrologic Analysis

File location: //bserver/Jobs/4501-5000/4638 Lindom Company Retail OQutlet/Civil Engineering/Reports/SUSMP or WQMP/Hydrocale/IOC |

Version: HydroCalc 0.2.0-beta

Input Parameters
Project Name

10C

Subarea ID Proposed Drainage Area 2 0.75-yr
Area (ac) 16.7

Flow Path Length (ft) 1268.0

Flow Path Slope (vit/hft) 0.0039
0.75-inch Rainfall Depth (in) 0.75

Percent Impervious 0.9

Soil Type 8

Design Storm Frequency 0.75 inch storm
Fire Factor 0

LID True

Output Results

Modeled (0.75 inch storm) Rainfall Depth (in) 0.75

Peak Intensity (in/hr) 0.134
Undeveloped Runoff Coefficient (Cu) 0.1

Developed Runoff Coefficient (Cd) 0.82

Time of Concentration (min) 65.0

Clear Peak Flow Rate (cfs) 1.8354

Burned Peak Flow Rate (cfs) 1.8354

24-Hr Clear Runoff Volume (ac-ft) 0.8488

24-Hr Clear Runoff Volume (cu-ft) 36975.8394

20
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Peak Flow Hydrologic Analysis

File location: //bserver/Jobs/4501-5000/4638 Lindom Company Retail Outlet/Civil Engineering/Reports/SUSMP or WQMP/Hydrocale/I0C |

Version: HydroCalc 0.2.0-beta

Input Parameters

Project Name 10C
Subarea ID Proposed Drainage Area 2 2-yr
Area (ac) 16.7
Flow Path Length (ft) 1268.0
Flow Path Slope (vit/hft) 0.0039
50-yr Rainfall Depth (in) 6.7
Percent Impervious 0.9
Soil Type 8
Design Storm Frequency 2-yr
Fire Factor 0

LID False

Output Results

Modeled (2-yr) Rainfall Depth (in) 2.5929

Peak Intensity (in/hr) 0.7128
Undeveloped Runoff Coefficient (Cu) 0.7219
Developed Runoff Coefficient (Cd) 0.8822

Time of Concentration (min) 26.0

Clear Peak Flow Rate (cfs) 10.5014
Burned Peak Flow Rate (cfs) 10.5014
24-Hr Clear Runoff Volume (ac-ft) 2.97

24-Hr Clear Runoff Volume (cu-ft) 129372.8395

12 Hydrograph (IOC: Proposed Drainage Area 2 2-yr)
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Peak Flow Hydrologic Analysis

File location: //bserver/Jobs/4501-5000/4638 Lindom Company Retail Outlet/Civil Engineering/Reports/SUSMP or WQMP/Hydrocale/lOC

Version: HydroCalc 0.2.0-beta

Input Parameters

Project Name I0C
Subarea ID Proposed Drainage Area 2 10-yr
Area (ac) 16.7
Flow Path Length (ft) 1268.0
Flow Path Slope (vft/hft) 0.0039
50-yr Rainfall Depth (in) 6.7
Percent Impervious 0.9
Soil Type 8
Design Storm Frequency 10-yr
Fire Factor 0

LID False

Output Results

Modeled (10-yr) Rainfall Depth (in) 4.7838
Peak Intensity (in/hr) 1.6058
Undeveloped Runoff Coefficient (Cu) 0.8725
Developed Runoff Coefficient (Cd) 0.8972
Time of Concentration (min) 17.0

Clear Peak Flow Rate (cfs) 24.0608
Burned Peak Flow Rate (cfs) 24.0608
24-Hr Clear Runoff Volume (ac-ft) 5.5471
24-Hr Clear Runoff Volume (cu-ft) 241632.413

2% Hydrograph (IOC: Proposed Drainage Area 2 10-yr)
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Peak Flow Hydrologic Analysis

File location: //bserver/Jobs/4501-5000/4638 Lindom Company Retail Outlet/Civil Engineering/Reports/SUSMP or WQMP/Hydrocalc/IOC |

Version: HydroCalc 0.2.0-beta

Input Parameters

Project Name I0C
Subarea ID Proposed Drainage Area 2 100-yr
Area (ac) 16.7
Flow Path Length (ft) 1268.0
Flow Path Slope (vit/hft) 0.0039
50-yr Rainfall Depth (in) 6.7
Percent Impervious 0.9
Soil Type 8
Design Storm Frequency 100-yr
Fire Factor 0

LID False

Output Results

Modeled (100-yr) Rainfall Depth (in) 7.5174
Peak Intensity (in/hr) 2.8624
Undeveloped Runoff Coefficient (Cu) 0.9291
Developed Runoff Coefficient (Cd) 0.9029
Time of Concentration (min) 13.0

Clear Peak Flow Rate (cfs) 43.1611
Burned Peak Flow Rate (cfs) 43.1611
24-Hr Clear Runoff Volume (ac-ft) 8.8565
24-Hr Clear Runoff Volume (cu-ft) 385788.482

45 Hydrograph (IOC: Proposed Drainage Area 2 100-yr)
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Peak Flow Hydrologic Analysis

File location: /fbserver/Jobs/4501-5000/4638 Lindom Company Retail Outlet/Civil Engineering/Reports/SUSMP or WQMP/Hydrocalc/IOC

Version: HydroCalc 0.2.0-beta

Input Parameters

Project Name 10C

Subarea ID Proposed Drainage Area 3 0.75-yr
Area (ac) 22.2

Flow Path Length (ft) 22156.0

Flow Path Slope (vit/hft) 0.0015
0.75-inch Rainfall Depth (in) 0.76

Percent Impervious 0.9

Soil Type 8

Design Storm Frequency 0.75 inch storm
Fire Factor 0

LID True

Output Results

Modeled (0.75 inch storm) Rainfall Depth (in) 0.75

Peak Intensity (in/hr) 0.1047
Undeveloped Runoff Coefficient (Cu) 0.1
Developed Runoff Coefficient (Cd) 0.82

Time of Concentration (min) 110.0

Clear Peak Flow Rate (cfs) 1.9054
Burned Peak Flow Rate (cfs) 1.9054
24-Hr Clear Runoff Volume (ac-ft) 1.1285
24-Hr Clear Runoff Volume (cu-ft) 49158.8042

55 Hydrograph (IOC: Proposed Drainage Area 3 0.75-yr)
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Peak Flow Hydrologic Analysis

File location: //bserver/Jobs/4501-5000/4638 Lindom Company Retail Outlet/Civil Engineering/Reports/SUSMP or WQMP/Hydrocalc/IOC

Version: HydroCalc 0.2.0-beta

Input Parameters
Project Name
Subarea ID

Area (ac)

Flow Path Length (ft)

Flow Path Slope (vft/hft)
50-yr Rainfall Depth (in)

Percent Impervious
Soil Type

Design Storm Frequency

Fire Factor
LID

10C
Proposed Drainage Area 3 2-yr
22.2
2215.0
0.0015
6.7
0.9

8

2-yr

0
False

Output Results

Modeled (2-yr) Rainfall Depth (in)

Peak Intensity (in/hr)

Undeveloped Runoff Coefficient (Cu)

Developed Runoff Coefficient (Cd)

Time of Concentration (min)
Clear Peak Flow Rate (cfs)

Burned Peak Flow Rate (cfs)
24-Hr Clear Runoff Volume (ac-ft)
24-Hr Clear Runoff Volume (cu-ft)

2.5929
0.6664
0.7029
0.8803

30.0

13.0238
13.0238
3.948
171973.5849
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Peak Flow Hydrologic Analysis

File location: //bserver/Jobs/4501-5000/4638 Lindom Company Retail Outlet/Civil Engineering/Reports/SUSMP or WQMP/Hydrocalc/IOC |

Version: HydroCalc 0.2.0-beta

Input Parameters

Project Name 10C
Subarea ID Proposed Drainage Area 3 10-yr
Area (ac) 22.2
Flow Path Length (ft) 2215.0
Flow Path Slope (vft/hft) 0.0015
50-yr Rainfall Depth (in) 6.7
Percent Impervious 0.9
Soil Type 8
Design Storm Frequency 10-yr
Fire Factor 0

LID False

Output Results

Modeled (10-yr) Rainfall Depth (in) 4.7838

Peak Intensity (in/hr) 1.2493
Undeveloped Runoff Coefficient (Cu) 0.8337
Developed Runoff Coefficient (Cd) 0.8934

Time of Concentration (min) 29.0

Clear Peak Flow Rate (cfs) 24.7771
Burned Peak Flow Rate (cfs) 24.7771
24-Hr Clear Runoff Volume (ac-ft) 73735
24-Hr Clear Runoff Volume (cu-ft) 321190.8869

25 Hydrograph (IOC: Proposed Drainage Area 3 10-yr)
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Peak Flow Hydrologic Analysis

File location: //bserver/Jobs/4501-5000/4638 Lindom Company Retail Outlet/Civil Engineering/Reports/SUSMP or WQMP/Hydrocalc/IOC |

Version: HydroCalc 0.2.0-beta

Input Parameters
Project Name

I0C

Subarea ID Proposed Drainage Area 3 100-yr
Area (ac) 22.2

Flow Path Length (ft) 2215.0

Flow Path Slope (vft/hft) 0.0015

50-yr Rainfall Depth (in) 6.7

Percent Impervious 0.9

Soil Type 8

Design Storm Frequency 100-yr

Fire Factor 0

LID False
Output Results

Modeled (100-yr) Rainfall Depth (in) 7.5174

Peak Intensity (in/hr) 2.2848
Undeveloped Runoff Coefficient (Cu) 0.9089
Developed Runoff Coefficient (Cd) 0.9009

Time of Concentration (min) 21.0

Clear Peak Flow Rate (cfs) 45.6947
Burned Peak Flow Rate (cfs) 45.6947
24-Hr Clear Runoff Volume (ac-ft) 11.7731
24-Hr Clear Runoff Volume (cu-ft) 512837.8607

Hydrograph (IOC: Proposed Drainage Area 3 100-yr)
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High Flow Bypass Internal Support Bar

First Line Defense for Inlets

Structural BMP That Prevents Debris & Litter
from Entering the Storm Drain

Retrofits Any Existing Basin

Allows Nuisance & High Flows to Pass
Through

Easy to Remove

Tire & Street Sweeping Truck Safe
Design

Perforated Stainless Steel Tire Safe Mounting Brackets

% Stainless Steel Construction

Applications

* Streets

« Parking Lots

« Culvert Drains

« Recycling Facilities
* Industrial

SIZES
MODEL LENGTH *FLOW RATE
BC-CG-4 4 1.63 cfs
BC-CG-6 6’ 2.29 cfs
BC-CG-7 7 2.68 cfs
BC-CG-10 10’ 3.82cfs
BC-CG-12 12 4.59 cfs

NOTE: Available in Any Length and Various Heights
*Flow Rate based on manufacturer recommended 50% clogging factor

Bio Clean Environmental Services, Inc. B ' @ CL EA N www.BioCleanEnvironmental.com

ENVIRONMENTAL SERVICES, INC

2972 San Luis Rey Rd P 760-433-7640
Oceanside, CA 92058 Proven Stormwater Treatment Technology F 760-433-3179

Easy to Install



ENVIRONMENTAL SERVICES, INC.

® 5 Year Warranty
e Custom Sizes Available

Overview
e Fits in Shallow Catch Basins

The Bio Clean Grate Inlet Filter s s gt mr Seellries
(GISB) for catch basins has been s {54 e Life

keeping property owners in com- * No Replacement Costs as

pliance since 1994. Preferred by Found with Fabric Filters
public agencies and backed with a * Meets LEED Requirements

5 year unlimited warranty, this easy Performance

to insta” f||ter has been Chogen ........................................................ i
o 74%-86% Removal of TSS

. e 54% Removal of Qils & Grease
malitenanee, ® 57%-71% Removal of Phosphorus
°* 56%-60% Removal of Nitrogen

because of its durability and easy

Constructed of UV coated marine

grade fiberglass and high grade SpeCificationS

stainless steel, it is built to last

Model # Treatment | Bypass
longer than any other filter brand. Flow ((FS) | Flow ((FS)

The multi-stage filtration provides BC-GISB-12-12-12 05 0.3

three different sieve size filtration e %8 i
e ; % - GISB-24-24-24 : 4 *B ass Flow Path
screens to optimize filtration and = gl et F
‘ ’ . BC-GISB-36-36-24 58 134

water flow. The filter is equipped S i Themtrmant:Els Fety

¥ 3 BC-GISB-48-48-18 6.6 133
with a hydrocarbon media boom
and deflector shield protected o t'

peration

bypass to eliminate scouring.

BioSorb

The filter is designed for grated inlets
Hydrocarbon

of any size and depth. Each filter can

Boom Skimmer

be custom built to meet specific Protection
project needs. Screen size and media Coarse Sereen

type can be modified to remove spe-
High Flow

X
i
i

cific pollutants.

Bypass

)

Medium
Screen

v
()
Al
§

’
X

)
o
9,

Deflector
Shield

)
¥

Fine Screen

www.BioCleanEnvironmental.com



Grate Inlet Filter @iss)

Media Filter

Performance

¢ 85% Removal of Fine TSS

* 69% Removal of Dissolved Phosphorus
* 95% Removal of Copper

¢ 87% Removal of Lead

* 95% Removal of Zinc

e 90% to 95% Removal of Oils & Grease

PROVEN STORMWATER TREATMENT TECHNOLOGY

The Bio Clean Grate Inlet Media Filter (GISB-MF) is an advanced level filtration device
designed with a multi-layered media filter for increased removal efficiencies.

Operation

Bypass Flow Patt

* Treatment Flow Path

BioSorb ——
Hydrocarbon

Boom

Coarse Screen

» 68% Removal of Fecal Coliform (bacteria)

Specifications

Model # Media

{ Treatment
Flow (CFS)
0,007

Screen
| Treatment
Flow (CFS)
0.2

Bypass
Flow (CFS)

[ BC-GISEMF-12-12:12 || 05

|| BC-GISB-MF-18-18-18 || 002 0.5 0.8

BC-GISB-MF-24-24-24 || 0.9 44

BC-GISB-MF-36-36-24 || 18 134

| BC-GISB-MF-48-48-18 | 24 133

Skimmer
Protection

Removable Screen

High Flow
Bypass

Deflector
Shield

Multi-Layer
Filter Cartidge

e Parking Lots

e Roadways

Enhanced with Media
to Meet Removal
Requirements

* Bioswale Bypass Structures

County of Orange

SAN FRANCISCO

-t i

ES
PARTNERSHIP
Meets Full Capture
Requirements

Perfect for Retrofit

Appl

Installation

ications

2972 San Luis Rey Rd
Oceanside, CA 92058
p 760.433.7640 f 760.433.3176

& Maintenance

See our website for installation &
maintenance manuals at
www.BioCleanEnvironmental.com

www. BioCleanEnvironmental.com

Bl@ CLEAN




Overview

The Bio Clean Downspout Filter is

the industry’s leading solution
for treatment of roof runoff,
This technology is used to
treat commercial and industrial
roof tops along with highrise
buildings, parking structures

and residential buildings.

Available in 3 sizes, this filter
can easily adapt to downspouts
2"to 12”in diameter. The filter
comes standard with rubber
boots that allow for easy

installation to the downspout.

Proven since 2003, the Bio Clean
Downspout Filter has been used
on hundreds of installations
throughout the United States.
All internal components are

constructed of stainless steel.

The sleek inline design allows the

filter to be used in tight spaces.

Approved by the IAPMO, this filter

can meet all your needs.

www.BioCleanEnvironmental.com

= 10 Year Warranty

CLEAN

ENVIRONMENTAL SERVICES, INC.

« No Nets or Geofabrics

« Sleek Inline Design

- High Treatment Flow Rate
- High Bypass Flow Rate

« Low Cost

Performance
93% Removal of TSS
« 87% Removal of Hydrocarbons
. Effective at Removing Metals, Nutrients

and Bacteria (Media Type)

Specifications

Model # | InletID | Filter OD Storage Filtered Bypass
(dia., in.) (dia., in.) Cap. (cw. ft) Flow (gpm) Flow (gpm)
BC-DF4 4 6625 0.9 249 566
BC-DF6 6 8625 0.21 509 1006
BC-DF8 8 8625 0.21 509 1006
BC-DF10 10 12.75 0.77 1145 2264
BC-DF12 12 12.75 0.77 1145 2264




Downspout Filter

Water Flow Path

Adapters

Powder Coated
Filter Housing

Stainless Steel
Filter Cartridge

Carbon Boom

Easily Adapts to
Square or Rectangle
Downspouts

- Commercial

« Residentail

« Parking Structures
« Mixed Use

Fits Inline with Iron,
Steel or Plastic Pipe

BioSorb Hydro-

PROVEN STORMWATER TREATMENT TECHNOLOGY

» Bypass Flow Path

Treatment Flow Path

High Flow
Bypass

Maintenance
Handles
(for easy removal)

#40 Mesh Stainless

Steel Screen

(Wraps Around Cartridge)
(Additional Filter Media Available)

Approvals

IAPMO Testing ‘
& Approval Listing %
‘ RETLAB
C ® ®

_Installation & Maintenance

See our Website for Installation & Maintenance
Manuals at www.BioCleanEnvironmental.com

2972 San Luis Rey Rd

Oceanside, CA 92058

p 760.433.7640 f760.433.3176
www.BioCleanEnvironmental.com

Bigj CLEAN



Overview

The Bio Clean Round Curb Inlet Filter
(R-GISB) is a favorite amongst cities and
municipalities nationwide. Many agen-
cies have chosen this system as their
standard due to its quick cleaning time
and large storage capacity.

Its patented ‘Shelf System’ allows clean-
ing to be done in less than 15 minutes,
and its larger storage capacity of 3.85
cubic feet allows for maximized clean-
ing intervals and minimized attention

required by maintenance crews.

The modularized design of the ‘Shelf
System’for curb inlets makes it adapt-

able to any size or type catch basin.

Its multi-stage filtration screens allow
this device to meet “full trash capture”
requirements by removing 100% of trash
& debris 5 mm and greater. Made of
marine grade fiberglass and high grade
stainless steel these filters come in stand-

ard and custom designs.
This filtration system addresses a wide
array of pollutants including trash & debris,

sediments, TSS, nutrients, metals, and
hydrocarbons.

www.BioCleanEnvironmental.com

(R-GISB)

NT TECHNOLOGY

CLEAN

ENVIRONMENTAL SERVICES, INC.

Includes the Patented ‘Shelf System’

o ‘Hrigher Storage Capacity & 15 Minute Service Time

- 8 Year Warranty

- Works in Any Size Catch Basin
«No Nets or Geofabrics

« 15+ Year User Life

« Meets LEED Requirements

« Patented Shelf System

» Fiberglass Construction

Performance

Treatment Bypass Flow : 57'—3~’|:r71%‘Removal of
Flow (CFS) (CFS) Phosphgrus

. 9%-60% E
2.4 Unlimited 569%-60% Removal of
Nitrogen

* Bypass Flow Path

Treatment Flow Path

Manhole Cover

BioSorb
Hydrocarbon
Boom

Debris
Retention
Curb Opening Screen

Coarse




R oun d Cur b I n I et F ’ I ter (R-GISB) PROVEN STORMWATER TREATMENT TECHNOLOGY
Media Filter Operation

The Bio Clean Round Curb Inlet Media Filter (RGISB-MF) is an advanced
level filtration device designed with a multi-layered media filter for
increased removal efficiencies.

Performance

- 85% Removal of Fine TSS e I

« 69% Removal of Dissolved Phosphorus Hydrocarbon Tt

- 95% Removal of Copper Boom

- 87% Removal of Lead Coarse Screen ———-‘-“"T—‘A :
+ 95% Removal of Zinc | :
+ 90% to 95% Removal of Oils & Grease

« 68% Removal of Fecal Coliform (bacteria)

A S

Deflector 5
Shield '

Specifications

Removable—————
Screen

Model# | Media | Screen | Bypass
Treatment ' Treatment | Flow (CFS) MultiLayer

Flow (CFS) Flow (CFS) Filter Cartridge

BC-RGISB-MF-22-24 0.12 2 Unlimited '

Higher Flow Rate Models Available

Installation & Maintenance Application

« Parking Lots
- Roadways

Vac Truck Hose

Cleaned Without
Catch Basin Entry

Cleaned Easily
With Vac Truck

15 Minute
Service Time

SAN FRANCISCO

o Always Positioned Under Manhole Opening

2972 San Luis Rey Rd

Oceanside, CA 92058
City and County of ~ County of County of Meets Full p 760.433.7640 f 760.433.3176

Honolulu San Diego Orange Capture www.BioCleanEnvironmental.com

Big) CLEAN

PARTNERSHIP




Trench Drain Filter

. Bio Clean Trench Drain Filter is especially
designed for high levels of hydrocarbon, oils
and grease. It will also capture trash, litter,
sediments and organics. The medium is both
absorbent and absorbent attracting
hydrocarbon to the polymer service for
adsorption.

e For use in Standard Trench Drains
e Ideal for Gas Stations and Maintenance Yards
s Captures Hydrocarbon (Oil and Grease)

¢ Easy Maintenance and Replacement of
Hydrocarbon Booms

e Also Captures Trash and Litter

e Treats Entire Flow

s Manufactured from Marine Grade Fiberglass
with UV Protection

s Available in 4 Foot Sections

e The Flow Rate is 0.064cfs per foot. For
Instance, a 10 foot long trench filter will flow
0.64cfs.

Marine Grade High Durability UV Protected
Fiberglass

Custom Manufactured for Exact Fit

Hydrocarbon Boom

BIO CLEAN

P O Box 869, Oceanside, CA 92049
ENVIRONMENTAL SERVICES, lNC,’

(760) 433-7640 o Fax (760) 433-3176 “The Stormwater Standard”
www.biocleanenvironmental.net
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SECTION 1 INTRODUCTION/PROJECT DESCRIPTION

1.1 INTRODUCTION

This study has been prepared to accompany an EIR for the Irwindale International Outlet Center
(I0C) to be located at the site of the existing Irwindale Speedway (Speedway).

1.2 EXISTING CONDITIONS

The majority of the property (Drainage Area 1) drains from southwest to northeast discharging
into a curb inlet near the most westerly driveway. At this point the inlet connects into a City
storm drainage system via a pipeline. The race track in-field (Drainage Area 2) drains to an inlet
which is connected to a pipeline that discharges into an existing pump station near the
northwest corner of the site. Drainage Area 3 drains to the southwest corner of the site to an
inlet which is piped to the pump station. The pump station discharges the runoff onto the
westerly driveway. The runoff then flows north in the driveway discharging out onto Live Oak
Avenue.

Live Oak Avenue is a very flat roadway with a longitudinal slope of 0.5% or less in locations
downstream of the Raceway. This condition provides very little carrying capacity for storm
water runoff in the roadway. Additionally, the runoff from the pump station discharged to Live
Oak Avenue is downstream of the large curb inlets located on Live Oak Avenue, thus all the
discharge from the pump station proceeds down the street to the west causing flooded
conditions on the road.

1.3 DESCRIPTION OF PROPOSED PROJECT

It is proposed to collect the on-site, storm water runoff in catch basins and/or inlets and connect
the proposed discharge points from the |OC directly into the existing storm drainage system in
Live Oak. This method will alleviate the existing flooding conditions on Live Oak Avenue due to
the storm water runoff discharge from the Speedway.

There are three locations that are suitable for connections into the existing storm drainage
system. One location is at the westerly driveway into the Speedway which will be improved as
part of the I0C Project. The existing plans depict a proposed 48-inch RCP that was not
constructed but was sealed with brick and mortar at the junction structure. It is proposed to
excavate and recover the 48-inch diameter pipe and extend it to the right-of-way. At that point a
private 36-inch onsite pipe will be constructed to carry the runoff flows from Proposed Drainage
Area 1. The existing pump station will be removed as it will no longer be required due to the
proposed grading of the 10C project.
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The existing curb inlet at the east side of the Raceway’s west driveway will be relocated easterly
due to the wider driveway proposed by the IOC at this location. Proposed Drainage Area 2 will
be collected by inlets and connected to the new curb inlet.

Proposed Drainage Area 3 will be collected by a system of inlets and piped to a connection with
the existing curb inlet located approximately 100-feet to the east of the westerly driveway.

Page |-2-

INTERNATIONAL OUTLET CENTER
HYDROLOGY & HYDRAULICS STUDY



\\BSERVER\JOBS\4501—5000\4638 LINDOM COMPANY RETAIL OUTLET\JRMA DRAWINGS\1—PRELIMINARY\JRMA CIVIL\CIVIL EXHIBITS\4638_EXISTING HYDROLOGY FIGURE 1.DWG  PLOTTED: 2014/11/25

- o EO

PR A =y 1 L.0.2 5%
LS EXISTING-r= 2 X = ; -
=STORM DRAIN 2.7 Ag _ o
o = | > el
A 7 O\ e - i Z T ﬂwEN E
1 .Y - 'i il " X ;E 5 s = 4,
'w‘ —:"':-f'_ o= )k ~I\e ‘!‘ - ¥ 1 -
"”?ﬂ’ﬁ Ly - » P ’é-:’
1;“ = oo Ol o /T PEAEXISTING CURB INLET 7 %
/ = - - Ao - \
T R = ' = Nl . J
| = = [ T Z7><jExiSTING PUMP STATION: S
|l sl : Il I > \/2 2 ¥ = ggl;_—E
— P - = * = 1 —
iiayd SE1MY: Vg - = i
-1 TEE] - FERY S = =S
-\ U2 x =
| s AT R = = NE S
e e AINAGE- Zib ; INAG ===zl
w < 9= - ENZE
D vz AREA3 Al = e R VI
- 5 I — e ok : RN ENEZ NN
AR H=E A (k- - DRAIN R
o e - 2 N
Jl:' g g it :_ \\ - AREA . :g zg‘,ﬁ. ﬂ‘f\\\\\
1 R =l =) AT ; P =
| = i ) i BN S = == X'\
. =N = ) = =2 = DESSS Ay
- o — P — — M = g p
T == — == = — i il
" — - = ;",\:f - a
l! - Py — - - » - ; }
beee2 - - = K
¢ - 3 -~ - v ! fﬂq‘.;a;?.l’: /4 /
) W"’
AN ] s DT
AN wui/,,”. -
ARCHITECTS J.R. Miller & Associates

2700 Saturn St
ENGINEERS Brea, CA 92821

PLANNERS tel.714.624.1870
fax.714.524.1876
J.R.Miller & Associates shall retain all common www.jrma.com

law statutory and other reserved rights, including
the copyright for this d t including represented

% EXISTING HYDROLOGY

SCALE: 1"=200" MAP
0 200' 400'

FIGURE 1




\\BSERVER\JOBS\4501—5000\4638 LINDOM COMPANY RETAIL OUTLET\JRMA DRAWINGS\1-PRELIMINARY\JRMA CIVIL\CMIL EXHIBITS\4638_PROPOSED HYDROLOGY FIGURE 20WG  PLOTTED: 2014,/11/25

c - o
¢ g - s
e
N U A AT

CONSTRUCT LATERAL "D”

&
7 - / _ %/ﬁﬁpo_sﬁf NLET
X W O:‘) = Ow‘?/l &

/-EXIST. CB A-21

EXIST STUB LATERAL D 7@‘!1'

— (NOT CONSTRUCTED) <

\

NEW MANHOLE

< K/\
< . 5 e —
N SN E%‘?*ZW\\/T

ARy

DETAIL A

e e

S\

N

4

Al VY ‘-\\_@_/ﬁ“ﬁf

EXIST. CB A-19
TO BE REMOVED

SCALE: 1"=200'
0 200"

400'

Js;’>> “’“/ ”",/ . 5""6
L EXISTINGS =) = T
LSTORM_DRAIN Y= e s il
= 2 ] 1/ IR 3
£ \g =z §l: R B o " T N ; s - |
bl '_—.’:,,:_;._ 1\~ Rk gL s daa JuL | LU= T T T, L :
it g sl 7 \E JX-MEOIA FILTER! TP P £ e
% " # AR =f='§ = HIE of -| £ = MEDIA FILTER . =7 3 e SE SF S F i =
ANE camrm e = - ST OF LANDFILL - 17 = \222 A eEE S S - FFHIGWI\E
| 16.7 A = QE\: E == : = P E JdE HJE SE HE 3: =E % E
“ , = £ SEASE £ <Ll e e TS TS S ST OF LANDFILL:
JL ’ o o EVE §§ B JEE E 3 E BUCE 3 = =6 (E T T ST oF LR
11/ SENE 25 NE £ JE¥E =+ EE XS &= £ == 2 g
- =T E ST E 3 =SS SIE SIE S | cw= SLE S I I Rl
ﬂ‘l - i % = =, " r%E 5 E%P EVS SF.E"‘?V E%_,; EEF E &= SS__ P= = _"b;_ o 73# :. ” , —, e |y JS i =
o [~ [ °) 3 e
J' ANy { / | %T l_lJA - Y \ - R L]
L\ g o [H ; i
M- g gl <N | 0 . :
.JL 'BE\; ] LT I A— "jth"w DRARENAAGET f = ‘«. | ' RAINAGE 2 <\// AT
L o | N S 1V : =T i AREA3
|$r*’”‘ i %]%ﬂ T | ~ F ]
" b -
I b | | ? i
PR il vl . DRAINAGE i L
o o - | Iﬁ
” 4 i =) : f S ;]T]
L= 1 : e = T =LIMIT_OF LANDFILL

- - PO

L
T — Y ,» ,,r

ARCHITECTS
ENGINEERS
PLANNERS

J.R. Miller & Associates
2700 Saturn St

Brea, CA 92821
tel.714.524.1870
fax.714.524.1875
www.jrma.com

Jeer

JRMiller & Assocites shall retain all common
law slotutory and olher reserved righu includnq
the t for this d d

des;qn: “and specifications.

PROPOSED HYDROLOGY
MAP

FIGURE 2




Figure 2: Proposed Hydrology Map
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SECTION 2 HYDRAULIC ANALYSIS OF EXISTING PIPE
2.1 EXISTING DRAINAGE PIPE

A WSPG analysis of the existing storm drainage pipe in Live Oak Avenue was conducted to
determine whether the existing pipe has capacity for the IOC Project. Hydraulic information was
taken from plans entitled, “City of Irwindale & Irwindale Redevelopment Agency, Department of
Public Works, Plans for the Construction, of Storm Drain MTD #1595, in E. Live Oak and Arrow
Highway”, prepared by Hall & Forman and revised by Corry Engineering dated 1/31/02, and
revised 12/17/07 and 6/13/08.

The WSPG analysis began at Station 47+34 where the Arrow Highway Drain (Line B) joins the
Live Oak Avenue Drain (Line A). The water surface elevation at Manhole 322-1 is elevation
1436.1, according to the Hydraulic Element Table on sheet 13 of the construction plans. Using
flow rates developed by JRMA and flow rates from the hydraulic elements table a water surface
profile was computed and plotted on the existing plans (see Appendix B). The analysis
substantiates the premise that the storm drain has capacity to accept the Qs year storm event
from the 10C Project.

The tabular results of the WSPG analysis are contained in Appendix B.
SECTION 3 PEAK RUNOFF ANALYSIS
3.1 CRITERIA

All drainage facilities in developed areas must meet the Urban Flood level of protection as
stated in the LA County Hydrology Manual. The Urban Flood is runoff from a 25-year frequency
design storm falling on a saturated watershed.

Street flow due to the urban flood may not exceed the private property line elevation. However,
runoff can be conveyed in drains under the street and on the street surface. Urban Flood runoff
is allowed to flow in the street to the point where the flow reaches the street capacity at the
property line. Depth analysis is to be started at the upstream end of the watershed. The flow
should split to allow conveyance in the street and in a drain below the street when flows exceed
the street capacity. Drains must at least carry flow from the 10-year frequency storm.

In this case because the one-half street capacity is only 36-cfs, it has been proposed to
intercept all the run-off from the IOC and discharge into the existing storm drain that has been
designed to carry the flow from a 25-year frequency storm event.

3.2 ANALYSIS

HydroCalc is a software program developed by LA County to replace the tc-calculator program.
It is in beta testing presently. HydroCalc was utilized to determine the time of concentration and
Qs peak flow rates (see Appendix A). The rates were then adjusted to the longest time of
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concentration (30-minutes, Area 1) by using the Intensity at 30-minutes (1.512 in/hr) and the
rational formula Q=CIA.

The peak flow rates for the relevant Drainage Areas are summarized below:

Area Qa5
1 33.1cfs
2 31.5¢cfs
3 30.2 cfs

Live Oak Avenue Qus street flows discharging into CB A-20 and CB A-21 are 4.55-cfs and 4.2-
cfs respectively. Using the nomograph in the LA County Hydraulics Manual the depth of flow in
the street at the curb inlets is approximately 0.37-feet or 4.5-inches (see Appendix C).

Inlet Capacity was determined using the nomograghs on pages D-10A&B for the curb opening
basin capacities. The street slope at the inlets is approximately 0.70%. Both inlets are 28-feet
wide. The capacity of these inlets is approximately 29-cfs (see Appendix D).

SECTION 4 SUMMARY & CONCLUSIONS

This report provides the analyses necessary to conclude that the existing storm drainage
system in Live Oak Avenue has sufficient capacity to receive the flows from a 25-year frequency
storm event. By intercepting the on-site flows and directing the storm flow discharges directly
into the existing storm drainage system, the street flows on Live Oak Avenue can be easily
contained within the Urban Flood criteria established by the LA County Hydrology Manual.
During a 25-year frequency storm event the depth in the street approaching the existing inlets
will be approximately 4.5-inches deep, or one lane will be inundated and one lane will be clear
of flooding. The existing inlets are capable of intercepting all the runoff from a 25-year event.

SECTION 5 REFERENCES

Los Angeles County Flood Control District, Design Manual, Hydraulic, March 1982

Hydrology Manual, Los Angeles County, Department of Public Works, January 2006
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SECTION 6 APPENDICES

6.1 APPENDIX A: HYDROCALC Q25 PEAK FLOW HYDROLOGIC ANALYSIS CALCULATIONS
6.2 APPENDIX B: WSPG OF LINE “A” MTD #1595 LIVE OAK AVENUE

6.3 APPENDIX C: STREET CAPACITY CALCULATION

6.4 APPENDIX D: CURB INLET CAPACITY CALCULATIONS
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APPENDIX A
HydroCalc Calculations
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Peak Flow Hydrologic Analysis

File location: //BSERVER/JRMA Corporate Directory/Jobs/4501-5000/4638 Lindom Company Retail Outlet/Civil Engineering/Reports/Hyd

Version: HydroCalc 0.2.0-beta

b

Input Parameters

Project Name Live Oak
Subarea ID Subarea 1
Area (ac) 2.5

Flow Path Length (ft) 2195.0
Flow Path Slope (vft/hft) 0.007
50-yr Rainfall Depth (in) .t
Percent Impervious 0.95
Soil Type 2
Design Storm Frequency 25-yr
Fire Factor 0

LID False
Output Results

Modeled (25-yr) Rainfall Depth (in) 5.8826
Peak Intensity (in/hr) 1.874
Undeveloped Runoff Coefficient (Cu) 0.8283
Developed Runoff Coefficient (Cd) 0.8964
Time of Concentration (min) 19.0
Clear Peak Flow Rate (cfs) 4.1997
Burned Peak Flow Rate (cfs) 4.1997
24-Hr Clear Runoff Volume (ac-it) 1.0636
24-Hr Clear Runoff Volume (cu-ft) 46329.3725
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Peak Flow Hydrologic Analysis

File location: #/BSERVER/AJRMA Corporate Directory/Jobs/4501-5000/4638 Lindom Company Retail Outlet/Civil Engineering/Reports/Hyd
Version: HydroCalc 0.2.0-beta

1

Input Parameters

Project Name Live Oak
Subarea ID Subarea 2
Area (ac) 25

Flow Path Length (ft) 2420.0
Flow Path Slope (vft/hft) 0.007
50-yr Rainfall Depth (in) 6.7
Percent Impervious 0.95
Soil Type 8
Design Storm Frequency 25-yr
Fire Factor 0

LID False

Output Results

Modeled (25-yr) Rainfall Depth (in) 5.8826
Peak Intensity (in/hr) 1.8294
Undeveloped Runoff Coefficient (Cu) 0.8875
Developed Runoff Coefficient (Cd) 0.89%
Time of Concentration (min) 20.0

Clear Peak Flow Rate (cfs) 4.4423
Burned Peak Flow Rate (cfs) 4.4423
24-Hr Clear Runoff Volume (ac-ft) 1.1456
24-Hr Clear Runoff Volume (cu-ft) 49902.1105

Hydrograph (Live Oak: Subarea 2)
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Peak Flow Hydrologic Analysis

File location: //BSERVER/JRMA Corporate Directory/Jobs/4501-5000/4638 Lindom Gompany Retail Outlet/Civil Engineering/Reports/Hyd

Version: HydroCalc 0.2.0-beta

Input Parameters

Project Name I0C
Subarea ID Subarea 1
Area (ac) 24.4
Flow Path Length (ft) 3235.0
Flow Path Slope (vit/hft) 0.0012
50-yr Rainfall Depth (in) 6.1
Percent Impervious 0.9

Soil Type 8
Design Storm Frequency 25-yr
Fire Factor 0

LID False
Output Results

Modeled (25-yr) Rainfall Depth (in) 5.8826
Peak Intensity (in/hr) 1.512
Undeveloped Runoff Coefficient (Cu) 0.8662
Developed Runoff Coefficient (Cd) 0.8966
Time of Concentration (min) 30.0
Clear Peak Flow Rate (cfs) 33.078
Burned Peak Flow Rate (cfs) 33.078
24-Hr Clear Runoff Volume (ac-ft) 10.0291
24-Hr Clear Runoff Volume (cu-ft) 436869.0229
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Peak Flow Hydrologic Analysis

File location: //BSERVER/JRMA Corporate Directory/Jobs/4501-5000/4638 Lindom Company Retail Qutlet/Civil Engineering/Reporis/Hyd
Version: HydroCalc 0.2.0-beta

Input Parameters

Project Name I0C
Subarea ID Subarea 2
Area (ac) 16.7
Flow Path Length (ft) 1268.0
Flow Path Slope (vit/hft) 0.0039
50-yr Rainfall Depth (in) 6.7
Percent Impervious 0.9
Soil Type 8
Design Storm Frequency 25-yr
Fire Factor 0

LID False

Output Results

Modeled (25-yr) Rainfall Depth (in) 5.8826
Peak Intensity (in/hr) 2.0942
Undeveloped Runoff Coefficient (Cu) 0.9022
Developed Runoff Coefficient (Cd) 0.9002
Time of Concentration (min) 15.0
Clear Peak Flow Rate (cfs) 31.484
Burned Peak Flow Rate (cfs) 31.484
24-Hr Clear Runoff Volume (ac-ft) 6.8645
24-Hr Clear Runoff Volume (cu-ft) 299016.2823
35 Hydrograph (IOC: Subarea 2) _
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Peak Flow Hydrologic Analysis

File location: /BSERVER/JRMA Corporate Directory/Jobs/4501-5000/4638 Lindom Company Retail Qutlet/Civil Engineering/Reporis/Hyd

Version: HydroCalc 0.2.0-beta

1

Input Parameters

Project Name I0C
Subarea ID Subarea 3
Area (ac) 22.2
Flow Path Length (ft) 2215.0
Flow Path Slope (vft/hft) 0.0015
50-yr Rainfall Depth (in) 6.7
Percent Impervious 0.9

Soil Type 8
Design Storm Frequency 25-yr
Fire Factor 0

LID False
Output Results

Modeled (25-yr) Rainfall Depth (in) 5.8826
Peak Intensity (in/hr) 1.6472
Undeveloped Runoff Coefficient (Cu) 0.8753
Developed Runoff Coefficient (Cd) 0.8975
Time of Concentration (min) 25.0
Clear Peak Flow Rate (cfs) 32.8214
Burned Peak Flow Rate (cfs) 32.8214
24-Hr Clear Runoff Volume (ac-ft) 9.125
24-Hr Clear Runoff Volume (cu-ft) 397482.9507
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APPENDIX B

WSPG Analysis

#
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International Outlet Center
On-site Discharges to Pipe

Drainage Area ) Area Q te
Designation & HIEUELLY (Acres) (cfs) (min)
I0C-1 0.9 1.512 24.4 33.2 30
I0C-2 0.9 1.512 16.7 22.7 30
10C-3 0.9 1.512 22.2 30.2 30
LO-1 0.95 1.512 2.5 3.6 30
LO-2 0.95 1.512 2.7 3.9 30
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Q,; = 166 CFs ¥ Q,; = 465-CFs¥ Q=83 0FS Q =620FS* | Qy5=216CFS
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A

A L i i N il AA 2 A 4& A &)k PER REVISED LA.COUNTY _

_ HYDROLOGY MANUAL _

Q,g=21.6 CF8

2 bt Mo EXIST. SURFACE|
S [ L ' | OVER STORM /
B ot g DRAIN ¢_? P

EXST SURFACE OVER STORM DRAN €

STA: 58+14.67
o

T STA: 54+85.00

51’ - 24" RCP {4

1500 -0 o2’ %

A

EL.366.20

: ) » : L\ 1
STA 10 +05.00 |[<— |
‘o L ;

STA. 10 +56.00

CONNECTOR PIPE| "A-21"

TEL. 365.07

Ettf:x:&uoni'rlait: i

PIPE

STA S§+8400 Eu 36548 A |

EN.D "T

PLUGW/S"R

2
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3 ;S“TA." 5448735
STA: 56+77.50
STA 56492.00
STA 5745075
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1500~ D
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*************************************
Water Surface Profile Gradient (WSPG)
XP WSPG

Engine Version 1.3 06/09/2010

XP Software www . xpsoftware.com
kkkkkhkkhhh kb hkhkk bk hkhhhhdhhhhhhhhdkk

INPUT FILE

Ak kkhkhkhkhkhhhkhh kA kkkhhhkkhkhhhkhhhhhr ik

C:\XPS\wspg2010\Samples\Irwindale IOC data.wsx

Computed 11/25/14 12:33:26

TITLE INFORMATION

e L L2 e SR RS RS R RS SR RS R R T

Irwindale IOC Storm Drain in Live Oak

WARNING SUMMARY

e S  E LS R AR R 2
WARNING 25:
WARNING 36:
WARNING 36:
WARNING 36:
WARNING 36:

RESULTS

kkkkhkhhkhkhkhkhhhhhkhkhhhkhhhhhkhhhhhkrrhdd

Link type element Link7 has different invert elev
D/S processing stopped in junction Node3 because
D/S processing stopped in junction Noded because
D/S processing stopped in junction Node5 because
D/S processing stopped in junction Nodeé because

Composite Profile:

ELEMENT TYPE STATION INVERT GROUND
NAME ELEV ELEV
HH#
"Node9" Qutlet 0.00 360.75 373.00
L o 147.55 361.34 373.59
0 o™ 211.90 361.60 373.85
15 opa 28157 361.87 374.12
L o T 326.40 362.05 374.30
W P™ 363.84 362.20 374.45
i pa® 397.28 362.34 374.59
"Link8" Reach 428.00 362.46 374.00
"Link7" Transition 433.00 362.46 375.00
"Node7" Junction 438.00 362.96 374.50
i op 621.49 363.69 375.23
"Linké" Reach 629.00 363.72 375.00
"Nodeg" Junction 643.50 363.72 375.00
L W o 690.34 363.93 375,21
"L,ink5" Reach 700.50 363.97 375.00
"Node5" Junction 710.50 363.97 375.50
L 1 o TRl 747 .69 364.15 375.68
"Link4" Reach 767.50 364 .24 375.50
"Node4 " Junction 772.50 364.24 375.50
"Link3" Transition 781.50 365.07 375.50
"Node3" Junction 790.50 365.07 375.50
"Link2" Reach 839.50 365.24 376.00
"Node2" Junction 848.50 365.24 376.00
FL O o 855.77 365.46 376.22
"Link1l" Reach 856 .50 365.48 376.00
"Nodel" Headwrk 856.50 365.48 376.00
*) in the W.S.ELEV column indicates flooding,

e

= intermediate point processing results for reaches

363.
364 .
364
364.
364.
364.
364.
364.
364
365.
366.
366.
367.
367.
367.
367.
367.
367.
368.
367.
367.
368.
368.
368.
368.
368.

526
115

.352

529
612
670
715
754

.936

816
546
598
775
785
787
797
800
800
050
732
976
077
458
458
458
458

MM WWNNNDWWWWWWEaENDNNMNONNNNONNDDNDNDNN 3%}

ation than its upstream node.
is greater
is greater

critical momentum
critical momentum
critical momentum
critical momentum

.776
.776
. 755
.654
.558
.466
.378
.294
. 476
.856
.856
.878
.055
.860
B
.827
.654
.560
.810
.662
.906
.837
.218
.000
.978
.978

107.
107

107

107.
107.
107.
107.
107.
107.

102

102.
102.

69.
69.
69.
69.
69.
69.
S
37
33.
33.
0.0
0.0
0.0
0.0

82
82
.82
82
82
82
82
82
82
.22
22
22
12
12
12
11
Hig
11
61

.61

81
81
1
1
1
1

19
.97
.06
.50
.96
10.45
10.96
11.49
11.12
.82
.82
.74
.05
25
.30
.29
.50
.62
.34
.67
.83
.89
.00
.00
.00
.00

O WO o o @

COoO o0 OB B TN ® & B P& RO

VELOC. ENERGY
HEAD GRADE LN
1 425 364.77
1.25 365.36
1.27 365.62
1.40 365.93
1.54 366.15
1.69 366.36
1.86 366.58
2.05 366.80
1.92 366.86
1.21 367.02
1.21 367.75
1.19 367.78
025 368.03
0.28 368.07
0.29 368.07
0.29 368.08
0.31 368.11
0.33 368.13
0.09 368.13
0.50 368.23
0.36 368.34
0.37 368.45
0.00 368.46
0.00 368.46
0.00 368.46
0.00 368.46

it is set whenever W.S.ELEV > GROUND ELEV

is greater
is greater

than maximum momentum.
than maximum momentum.
than maximum momentum.
than maximum momentum.

0000000000000 0O00OO0 ol eoNolololeiees]

CRITICAL FROUDE

DEPTH

COCO0OO0CORRERRFRFNMNNNNNNNDN MO NNNDNNNDNDN

.875
.875
.875
.875
.875
.875
.875
.875
D6
.879
.879
879
.346
.346
.346
.346
.346
.346
.709
+295
.888
.888
.030
.030
.030
.030

NUMBER

000000000000 OHHOHKEREREERERO

.000
.069
.085
.165
.250
.340
.437
.540
.406
.000
.01e
.001
.000
.380
.389
.000
.426
.448
.000
.535
.000
.381
.000
.000
.000
.000

SLOPE

o

.00000
.00400
.00400
.00400
.00400
.00400
.00400
.00400
.00000
.10000
.00398
.00398
.00000
.00439
.00439
.00000
.00474
.00474
.00000
.09222
.00000
.00347
.00000
.03000
0.03000
0.00000

cNeNalel

o

CO00O000O0CO0O0O0O0CO00O0 [=]

OCOCOOONOOONNONNONDNO OMNNNNNDNNO

CROSS
SECTION

Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe



APPENDIX C
Street Capacity Calculation
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APPENDIX D
Inlet Capacity Calculation
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Page G-21

DESIGNED BY G.B. 0-64
CHECKED BY J.J.M. 8-64

S%) Q{cfs)
300
] Qlcts) A(Fth|D(f1)
So__ \_ \.— : 300 12.9 083
80— S 200 2002 1257082
70— —_— 3 SO %e
i 2.9
60 3 100 -]
- 4 T 100 §3 .70
50— %l . 8'; Q.67
= ] ; g oes
40 100— 505 —
o 90 so 407 575 060
- 80 40 O :
3.0—: 70— . 20 45-£-055
T EXAMPLE (Ses Doshed Line) 60 :
20~ Givan : Q= 82 ¢ch 50— 10 36-£-050
= S= 10.0% 40 pu 0.6732030.8]
___‘_ Find : D=060 f:" ’56 6% s ; .7 o
. & ©
ks 20-8-0.40
A 5 Ccw A-20
i E 4 SECTOM |
4 1.3-5-0.35
10— -
- 0.813030.83 2
] ~ 083-8-030
3 10
= R/W ¢
e ' 80’ o 049-5-0.25
- 9554
0I10—
009 0.25—+-0.20
008
007 —
006 010 orr-fosr
005 §77I03067 o015
0.099 ;:
NOTE ¢ E-
THE QDETERMINED FROM THIS CHART oo I% )0

IS FOR ONE HALF OF STREET.

LOS ANGELES COUNTY ROAD DEPARTMENT

STREET FLOW REFERENCE SHEET

MAJOR HWY.-Chort 5 of 5

D-08
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rage L-L4

2" QUTTER DEPRESSION 4" QUTTER DEPRESSION

" GUTTER DEPRESSION
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GUTTER FLOW DEPTH-D (FEET) GUTTER FLOW DEPTH-D (FEET)

QUTTER FLOW DEPTH-D (FEET)

0.67' ond 1.0' are
not from model test data and will be

Curves between D

E:

NOT

revised in the future when odditional

model test dato are avalioble.

CURB OPENING CATCH BASIN CAPACITIES

D-108"

STREET SLOPE = .0l

Los Jagales Gamty Flood Control District
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