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I. Purpose & Project Description 
 
The purpose of this study is to analyze the existing drainage characteristics of the proposed project site and 
compare and contrast them with the impact of the proposed improvements. The hydraulic characteristics of the 
developed site will also be analyzed to ensure the proposed storm drainage infrastructure willhave the capacity to 
meet the stormwater demand generated by the project. 
 
The site is located at 12761 Schabarum Avenue in the City of Irwindale. The site is approximately 4 acres in size and 
the building currently on the project site serves as a distribution center. The proposed improvements will replace 
the existing on-site structure with a medical office building and a parking structure. 

II. Existing Drainage Conditions 
 
Existing site drainage can generally be described as flowing from north to south where stormwater discharges on 
to the public right of way at Schabarum Avenue. The site’s highpoint is at its northeast corner, at about 325’, and 
its low point, at about 320’, is at the southeast corner of the site. This 5’ grade difference over the site creates a 
relatively flat area with slopes generally being at around 1%. The site dedicates approximately 14% of its site as 
pervious area, and the remaining 86% as impervious. Additionally, there is a concrete swale along the western 
parking lot which conveys stormwater to an 18” storm drain. From this point it’s transported to the public system, 
a 30” RCP line running trough Schabarum Avenue. This 18” HDPE line is fed by two area drains before sizing up to a 
24” RCP line and discharging to the public 30” line. To more accurately describe the site drainage it was broken up 
into three subareas showing drainage patterns along both sides of the existing building, and along the existing at-
grade parking lot. See Figure II.1 – Existing Hydrology Map for detailed hydrologic conditions.  

III. Proposed Drainage Conditions 
 
Proposed site drainage is influenced heavily by the proposed improvements, by the relatively flat existing site 
conditions and by the Los Angeles County Low Impact Development (LID) ordinance. The proposed improvement 
project will alter site grading but drainage patters will remain mostly undisturbed. The site will continue to drain 
from north to south and west to east. In addition, in order to comply with the City’s LID ordinance, an infiltration 
system intended to capture and infiltrate the 85

th
 percentile storm has been proposed.  

 
Finished conditions would establish a new highpoint of 338.5’ at the MOB’s patient drop off point, which is located 
centrally on the site. Due to building height conditions and existing site grading, it was necessary to create a local 
low point within the site at 120.00. This low point is approximately 6” below the discharge point to the public 
system, and once ponding reaches that depth it would overflow onto the public right of way. Due to the change in 
site grading and the creation of a high point at a much higher elevation that the existing one, site slopes have 
become more steep leading up to the patient loading zone, at around 5%, and remaining generally flat elsewhere 
at 0.5%-1% elsewhere. 
 
To better describe the proposed site drainage four subareas were designated for the proposed site plan. These 
subareas represent the 4 major drainage areas of the site, each having distinct discharge point which ultimately 
converge before discharge to the infiltration system or the public system. The four areas encompass the on-grade 
parking lot, the parking structure, the MOB, and the entry ramp leading to the MOB. These four areas have their 
own distinct characteristics and contribute to the overall hydrology patterns of the site. See Figure III.1 – Proposed 
Hydrlogy Map for detailed hydrologic conditions. 
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Finally, the proposed drainage system consists of area drains to capture runoff in the at-grade parking lots, a new 
21” RCP line to convey stormwater, 6” roof drains to convey stormwater runoff over building footprints, an 
infiltration system designed to infiltrate the 85

th
 percentile storm, and a new 21” rcp overflow pipe connected to 

the existing 30” RCP City line. The proposed storm drain lines were sized to accommodate the 25-Year Design 
storm and to prevent flooding of the proposed structures. The design intent is to covey captured water to the 
infiltration system throughout the year and allow generated runoff to infiltrate into the soils. In the event of more 
significant storm events, such as the 25-year design storm, the intent is to allow the infiltration system to fill to 
capacity and overflow onto the existing City storm drain line along Schabarum Avenue. 

IV. Design Criteria 
 
This study meets the required design criteria set forth by the Los Angeles County Hydrology Manual. Per design 
specifications, the drainage system for this site has been designed to meet the Urban Flood Protection level set by 
the Hydrology Manual. This level of protection ensures that proposed site grading and drainage in addition to 
storm drain systems can accommodate a 25-year frequency design storm falling on a saturated watershed. Since 
this project is entirely within the private right of way and does not encroach onto the public right of way only on-
site design standards will be considered. Street flow restrictions are not applicable to this development and will 
not be considered or analyzed.  

a. Peak Flow Analysis 
 
Peak flow analysis for this study was calculated using the Los Angeles County Developed software, HydroCalc. This 
program models different design storms, their peak flows and 24-hour run-off volumes based on several 
parameters. Using this program the site specific peak flow rates for a 25-year design storm was calculated for pre 
and post design conditions. For a detailed breakdown of peak flows per subarea see Appendicex A – HydroCalc 
Hydrology Analysis. The tables below summarize peak flow rates per proposed subarea. It should be noted that 
peak flow rates for post development conditions will be reduced due to the infiltration system that is proposed as 
a part of the project’s low impact development design. 
 

Sub Area Area 
(acres) 

Percent 
Impervious 

Flow Length 
(feet) 

TC 
(minutes) 

Q25 

(cfs) 

E1 1.58 85% 690 13 2.74 
E2 1.69 100% 400 5 5.10 
E3 0.76 71% 390 7 1.63 

Total Peak Flow 9.47 

Table IV.1 – Existing Peak Flow Rates per Subarea 
 

Sub Area Area 
(acres) 

Percent 
Impervious 

Flow Length 
(feet) 

TC 
(minutes) 

Q25 

(cfs) 

P1 1.53 71% 690 14 2.29 
P2 0.98 100% 250 5 2.96 
P3 0.64 86% 350 5 1.79 
P4 0.89 92% 210 5 2.58 

Total Peak Flow 9.62 

Table IV.2 – Proposed Peak Flow Rates per Subarea 
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V. Hydraulic Analysis 
A hydraulic analysis for this study was performed to ensure the proposed system has the capacity to accommodate 

a 25-yesr storm event. The storm drain lines, inlets, and structures were sized using the values obtained from the 

peak flow analysis. FlowMaster was used to model the capacity of proposed drainage facilities and to ensure they 

could meet the demand set by the Hydrology Manual and calculated through HydroCalc. Based on the FlowMaster 

model, it is proposed that a 21” storm drain system will be sufficient to accommodate the runoff the site will 

experience during a 25-year storm event. See Appendix C – FlowMaster Hydraulic Analysis for details and model 

assumptions. 

VI. Summary and Conclusion 
 
This analysis provided in this study has shown that the proposed drainage system for this project will be able to 
accommodate the 25-year design storm as set forth by the guidelines in the Los Angeles County Hydrology Manual. 
During a 25-year storm event runoff will be able to be captured at inlets, area drains and catch basins, conveyed to 
the proposed infiltration system, and allowed to overflow onto the public storm drain line along Schabarum 
Avenue.   
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Appendix B 

HydroCalc Hydrology Analysis  
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50-Year Isohyet – Los Angeles County Department of Public Works Hydrology GIS 
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Soil Types – Los Angeles County Department of Public Works Hydrology GIS 



Peak Flow Hydrologic Analysis
File location: P:/2015/115355 Kaiser Irwindale MOB and Parking Structure/ENGR/Hydrology/Appendix/Subarea E1- 25 Year Storm.pdf
Version: HydroCalc 0.3.1

Input Parameters
Project Name Kaiser Irwindale MOB & Parking Structure
Subarea ID Subarea E1
Area (ac) 1.58
Flow Path Length (ft) 690.0
Flow Path Slope (vft/hft) 0.002
50-yr Rainfall Depth (in) 6.4
Percent Impervious 0.85
Soil Type 15
Design Storm Frequency 25-yr
Fire Factor 0
LID False

Output Results
Modeled (25-yr) Rainfall Depth (in) 5.6192
Peak Intensity (in/hr) 2.1396
Undeveloped Runoff Coefficient (Cu) 0.3072
Developed Runoff Coefficient (Cd) 0.8111
Time of Concentration (min) 13.0
Clear Peak Flow Rate (cfs) 2.7419
Burned Peak Flow Rate (cfs) 2.7419
24-Hr Clear Runoff Volume (ac-ft) 0.574
24-Hr Clear Runoff Volume (cu-ft) 25003.1267



Peak Flow Hydrologic Analysis
File location: P:/2015/115355 Kaiser Irwindale MOB and Parking Structure/ENGR/Hydrology/Appendix/Subarea 21- 25 Year Storm.pdf
Version: HydroCalc 0.3.1

Input Parameters
Project Name Kaiser Irwindale MOB & Parking Structure
Subarea ID Subarea E2
Area (ac) 1.69
Flow Path Length (ft) 400.0
Flow Path Slope (vft/hft) 0.15
50-yr Rainfall Depth (in) 6.4
Percent Impervious 1.0
Soil Type 15
Design Storm Frequency 25-yr
Fire Factor 0
LID False

Output Results
Modeled (25-yr) Rainfall Depth (in) 5.6192
Peak Intensity (in/hr) 3.3526
Undeveloped Runoff Coefficient (Cu) 0.4443
Developed Runoff Coefficient (Cd) 0.9
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 5.0993
Burned Peak Flow Rate (cfs) 5.0993
24-Hr Clear Runoff Volume (ac-ft) 0.7063
24-Hr Clear Runoff Volume (cu-ft) 30768.5012



Peak Flow Hydrologic Analysis
File location: P:/2015/115355 Kaiser Irwindale MOB and Parking Structure/ENGR/Hydrology/Appendix/Subarea E3- 25 Year Storm.pdf
Version: HydroCalc 0.3.1

Input Parameters
Project Name Kaiser Irwindale MOB & Parking Structure
Subarea ID Subarea E3
Area (ac) 0.76
Flow Path Length (ft) 390.0
Flow Path Slope (vft/hft) 0.01
50-yr Rainfall Depth (in) 6.4
Percent Impervious 0.71
Soil Type 15
Design Storm Frequency 25-yr
Fire Factor 0
LID False

Output Results
Modeled (25-yr) Rainfall Depth (in) 5.6192
Peak Intensity (in/hr) 2.8622
Undeveloped Runoff Coefficient (Cu) 0.394
Developed Runoff Coefficient (Cd) 0.7533
Time of Concentration (min) 7.0
Clear Peak Flow Rate (cfs) 1.6386
Burned Peak Flow Rate (cfs) 1.6386
24-Hr Clear Runoff Volume (ac-ft) 0.2376
24-Hr Clear Runoff Volume (cu-ft) 10349.2401



Peak Flow Hydrologic Analysis
File location: P:/2015/115355 Kaiser Irwindale MOB and Parking Structure/ENGR/Hydrology/HydroCalc/Subarea P1- 25 Year Storm.pdf
Version: HydroCalc 0.3.1

Input Parameters
Project Name Irwindale MOB & Parking Structure
Subarea ID Subarea P1
Area (ac) 1.53
Flow Path Length (ft) 690.0
Flow Path Slope (vft/hft) 0.002
50-yr Rainfall Depth (in) 6.4
Percent Impervious 0.71
Soil Type 15
Design Storm Frequency 25-yr
Fire Factor 0
LID False

Output Results
Modeled (25-yr) Rainfall Depth (in) 5.6192
Peak Intensity (in/hr) 2.0664
Undeveloped Runoff Coefficient (Cu) 0.2983
Developed Runoff Coefficient (Cd) 0.7255
Time of Concentration (min) 14.0
Clear Peak Flow Rate (cfs) 2.2938
Burned Peak Flow Rate (cfs) 2.2938
24-Hr Clear Runoff Volume (ac-ft) 0.4777
24-Hr Clear Runoff Volume (cu-ft) 20807.9366



Peak Flow Hydrologic Analysis
File location: P:/2015/115355 Kaiser Irwindale MOB and Parking Structure/ENGR/Hydrology/HydroCalc/Subarea P2- 25 Year Storm.pdf
Version: HydroCalc 0.3.1

Input Parameters
Project Name Irwindale MOB & Parking Structure
Subarea ID Subarea P2
Area (ac) 0.98
Flow Path Length (ft) 250.0
Flow Path Slope (vft/hft) 0.15
50-yr Rainfall Depth (in) 6.4
Percent Impervious 1.0
Soil Type 15
Design Storm Frequency 25-yr
Fire Factor 0
LID False

Output Results
Modeled (25-yr) Rainfall Depth (in) 5.6192
Peak Intensity (in/hr) 3.3526
Undeveloped Runoff Coefficient (Cu) 0.4443
Developed Runoff Coefficient (Cd) 0.9
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 2.957
Burned Peak Flow Rate (cfs) 2.957
24-Hr Clear Runoff Volume (ac-ft) 0.4096
24-Hr Clear Runoff Volume (cu-ft) 17842.0894



Peak Flow Hydrologic Analysis
File location: P:/2015/115355 Kaiser Irwindale MOB and Parking Structure/ENGR/Hydrology/HydroCalc/Subarea P3- 25 Year Storm.pdf
Version: HydroCalc 0.3.1

Input Parameters
Project Name Irwindale MOB & Parking Structure
Subarea ID Subarea P3
Area (ac) 0.64
Flow Path Length (ft) 350.0
Flow Path Slope (vft/hft) 0.15
50-yr Rainfall Depth (in) 6.4
Percent Impervious 0.86
Soil Type 15
Design Storm Frequency 25-yr
Fire Factor 0
LID False

Output Results
Modeled (25-yr) Rainfall Depth (in) 5.6192
Peak Intensity (in/hr) 3.3526
Undeveloped Runoff Coefficient (Cu) 0.4443
Developed Runoff Coefficient (Cd) 0.8362
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 1.7942
Burned Peak Flow Rate (cfs) 1.7942
24-Hr Clear Runoff Volume (ac-ft) 0.235
24-Hr Clear Runoff Volume (cu-ft) 10236.3942



Peak Flow Hydrologic Analysis
File location: P:/2015/115355 Kaiser Irwindale MOB and Parking Structure/ENGR/Hydrology/HydroCalc/Subarea P4- 25 Year Storm.pdf
Version: HydroCalc 0.3.1

Input Parameters
Project Name Irwindale MOB & Parking Structure
Subarea ID Subarea P4
Area (ac) 0.89
Flow Path Length (ft) 210.0
Flow Path Slope (vft/hft) 0.15
50-yr Rainfall Depth (in) 6.4
Percent Impervious 0.92
Soil Type 15
Design Storm Frequency 25-yr
Fire Factor 0
LID False

Output Results
Modeled (25-yr) Rainfall Depth (in) 5.6192
Peak Intensity (in/hr) 3.3526
Undeveloped Runoff Coefficient (Cu) 0.4443
Developed Runoff Coefficient (Cd) 0.8635
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 2.5766
Burned Peak Flow Rate (cfs) 2.5766
24-Hr Clear Runoff Volume (ac-ft) 0.3462
24-Hr Clear Runoff Volume (cu-ft) 15078.6476
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Appendix C 

FlowMaster Hydraulic Analysis  

  



Project Description

Friction Method Kutter Formula

Solve For Full Flow Diameter

Input Data

Roughness Coefficient 0.013

Channel Slope 0.00500 ft/ft

Normal Depth 1.66 ft

Diameter 1.66 ft

Discharge 9.62 ft³/s

Results

Diameter 1.66 ft

Normal Depth 1.66 ft

Flow Area 2.16 ft²

Wetted Perimeter 5.21 ft

Hydraulic Radius 0.41 ft

Top Width 0.00 ft

Critical Depth 1.17 ft

Percent Full 100.0 %

Critical Slope 0.00680 ft/ft

Velocity 4.46 ft/s

Velocity Head 0.31 ft

Specific Energy 1.97 ft

Froude Number 0.00

Maximum Discharge 10.44 ft³/s

Discharge Full 9.62 ft³/s

Slope Full 0.00500 ft/ft

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

Average End Depth Over Rise 0.00 %

Kaiser irwindale MOB & Parking Structure Minimum Pipe Capacity

5/12/2016 2:18:49 PM

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



GVF Output Data

Normal Depth Over Rise 100.00 %

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 1.66 ft

Critical Depth 1.17 ft

Channel Slope 0.00500 ft/ft

Critical Slope 0.00680 ft/ft

Kaiser irwindale MOB & Parking Structure Minimum Pipe Capacity

5/12/2016 2:18:49 PM

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
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Appendix D 

Los Angeles County Hydrology Manual Excerpts  

 



  

 

 

 

CHAPTER 

4 
Policy on Levels of Protection 
 

4.1 DEPARTMENT POLICY MEMORANDUM 
 

A Department of Public Works memorandum dated March 31, 1986, General 

Files No. 2-15.321, established the policy on levels of flood protection.  This 

policy describes degrees of flooding and which design storms should be 

used for certain conditions and structures.  Chapter 5 defines the design 

storms for use in the County of Los Angeles. 

 

 

4.2 CAPITAL FLOOD PROTECTION 
 

The Capital Flood is the runoff produced by a 50-year frequency design 

storm falling on a saturated watershed (soil moisture at field capacity).  A   

50-year frequency design storm has a probability of 1/50 of being equaled or 

exceeded in any year.  Capital Flood protection also requires adding the 

effects of fires and erosion under certain conditions.  This section describes 

specific criteria for applying the burning and bulking requirements for Capital 

Flood protection. 

 

The following sections describe facilities and structures required to meet the 

Capital Flood level of protection.   

 

Natural Watercourses 
 

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.  These facilities must also be constructed in or 

intercept flood waters from natural watercourses.  Facilities under the State 

of California jurisdiction must also meet the state’s criteria, which may 

include the Probable Maximum Flood criteria described in Section 4.4. 
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A natural watercourse is a path along which water flows due to natural 

topographic features.  For definition purposes, a natural watercourse drains a 

watershed greater than 100 acres.  Natural watercourses have not been 

subject to major engineering works such as channel realignment or bank 

protection.  The watercourse must also meet one or more of the following 

conditions during a Capital Flood: 

 

1. Flow velocities greater than 5 ft/sec. 

 

2. Flow depths greater than 1.5 feet. 

 

Replacement of the natural watercourse with flood control facilities that do 

not provide the Capital Flood level of protection requires water surface 

elevation analysis.  The water surface elevation must be at least one foot 

below the base of existing dwellings adjacent to the channel.  The 

construction must also meet the requirement of the National Flood Insurance 

Program described in Section 4.6.  An example of a natural watercourse in 

Bouquet Canyon is shown in Figure 4.2.1. 

 

 

 

 
 

 

Figure 4.2.1 
Bouquet Canyon 

Natural Watercourse  

in June 2005 
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Floodways 
 

The Capital Flood applies to all areas mapped as floodways.  See Section 

4.6 for more information on floodways. 

 

Natural Depressions or Sumps 
 

The Capital Flood level of protection applies to all facilities constructed to 

drain natural depressions or sumps.  These facilities include channels, 

closed conduits, retention basins, detention basins, pump stations, and 

highway underpasses.  A depression or sump is an area from which there is 

no surface flow outlet and must meet one or more of the following conditions 

during a Capital Flood: 

 

1. Ponded depth of 3 feet or greater. 

 

2. Ponded water surface elevations within one foot below the base of 

adjacent dwellings resulting from construction of facilities with less 

than the Capital Flood capacity.  This condition does not apply if 

ponded water can escape as surface flow before reaching the base 

of adjacent dwellings during the Capital Flood. 

 

Figure 4.2.2 shows an example of a flooded sump at the intersection of San 

Fernando Road and Tuxford Street in Sun Valley.   

 

 

 

 

Figure 4.2.2 
Flooded Sump at Intersection 
of San Fernando Road and 
Tuxford Street 
January 9, 2005 
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Sumps with drainage from roadways require special care.  If flows reach the 

sump by following the roadway from upstream, use the Capital Flood on all 

areas upstream of the sump that drain to the roadway.  The roadway must 

carry the Capital Flood capacity with a water surface elevation below the 

private property line.  Otherwise, drainage facilities must be added beneath 

the roadway.  See the Los Angeles County Highway Design Manual
1
, and 

Chapter 44 of the Land Development Division Guidelines.    

 

Culverts 
 

The Capital Flood level of protection applies to all culverts under major and 

secondary highways. 

 

Tributary Areas Subject to Burning 
 

Canyons and mountainous areas within the County of Los Angeles are 

subject to burning.  The Capital Flood applies to all areas likely to remain in a 

natural state, regardless of size.  Burned canyons and mountainous areas 

also add debris to the runoff.  Therefore, flow from "burned" areas must be 

"bulked."  Bulking reflects increases in runoff volumes and peak flows related 

to inclusion and transport of sediment and debris. 

 

Section 6.3 discusses the development of burned watershed hydrology.  

Section 3.3 of the Public Works' Sedimentation Manual contains information 

on bulking flows. 

 

 

4.3 URBAN FLOOD PROTECTION 
 

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.  A 25-year frequency design storm has a probability of 

1/25 of being equaled or exceeded in any year. 

 

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 be split to allow conveyance in the street and in a drain below the 

street when flows exceed street capacity.  Drains must at least carry flow 
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from the 10-year frequency design storm.  See the Los Angeles County 

Highway Design Manual
1
 and Chapter 44 of the Land Development Division 

Guidelines for road design requirements. 

 

The street or highway must carry the balance of the 25-year frequency 

design storm below the property line.  The drain may carry more flow to lower 

the water surface on the street to below the private property line or meet 

other requirements for vehicular or pedestrian traffic.  See the Los Angeles 

County Highway Design Manual for the traffic requirements
1
.  The maximum 

allowable pipe diameter for hydrology studies is 96 inches.  Beyond this size, 

choose a rectangular channel conveyance.  Figure 4.3.1 provides an 

example of street flow. 

 

 

 

 

 

 

 

4.4 PROBABLE MAXIMUM FLOOD PROTECTION  
 

The Probable Maximum Flood (PMF) results from the most severe 

combination of critical meteorological and hydrologic conditions that are 

reasonably possible in the region
2
.  The Probable Maximum Precipitation

3
 

(PMP) represents the greatest depth of rainfall theoretically possible for a 

Figure 4.3.1 
Street Flow After 1938 Storm 
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given duration over a given drainage basin.  The PMF occurs when the PMP 

falls over watersheds that have reached field capacity (saturated) conditions.  

 

California’s Division of Safety of Dams (DSOD) requires a PMF analysis for 

dams and debris basins that hold at least 1,000 acre-feet, are 50 feet or 

higher, would require at least 1,000 people to be evacuated, and have a 

damage potential of $25,000,000 or more.  Most dams and debris basins 

(earth embankment, concrete, or other materials) in the County of Los 

Angeles must safely pass the PMF
4
.  Figure 4.4.1 shows a chart of the 

State's height and storage parameters that define dam jurisdiction
5
: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Spillway sizing requirements for dams and debris basins is available through 

the California Department of Water Resources, Division of Safety of Dams
4
.  

Figure 4.4.2 is a picture of Morris Dam, constructed in 1932, which falls 

under DSOD jurisdiction.   
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Figure 4.4.1 
Dam Jurisdiction Chart 
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4.5 NATIONAL FLOOD INSURANCE PROGRAM  
 

The National Flood Insurance Program (NFIP) set the 100-year flood as the 

standard for flood insurance protection.  The 100-year flood relies on historic 

runoff records for definition.  The standard makes no allowance for future 

urbanization or the possible inclusion of debris in the flow.  In flood hazard 

areas, the federal standard requires the finished floor elevation of proposed 

dwellings to be at least 1 foot above the water surface elevation of the     

100-year flood
5
.  The Base Flood Elevation (BFE) refers to the water surface 

elevation of the 100-year flood on the pre-developed condition.    

 

Public Works uses the Capital Flood peak flow rate for Los Angeles County 

floodway mapping standards.  FEMA Flood Insurance Rate Maps (FIRM 

Maps) are available at: http://www.ladpw.org/apps/wmd/floodzone.  More 

information about the NFIP level of protection requirements are available at 

the www.fema.gov/nfip/ website.   

  

The floodway is determined using the 1-foot rise criterion.  Some misinterpret 

this to mean that development in a floodway is permitted if it does not raise 

the BFE more than one foot.  Floodplain management regulations dictate that 

any rise in the BFE, as a result of a floodway encroachment, is unacceptable 

without a Conditional Letter of Map Revision
6
.  FEMA provides guidelines 

and standards for flood hazard mapping and requirements to meet the NFIP 

level of protection.  More information on the FEMA requirements is found at 

http://www.fema.com/fhm/gs_main.shtm. 

Figure 4.4.2 
Morris Dam 

1993 
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4.6 COMPATIBILITY WITH EXISTING SYSTEMS 
 

The level of protection standards may require modification if the receiving 

system has limited capacity at the proposed drain’s outlet.  If the receiving 

drain will be replaced or relieved in the future, size the proposed drain for the 

appropriate level of protection.  The proposed drain capacity is restricted to 

match the capacity available in the downstream drain when no future relief is 

planned.   

 

Solutions to the situations with restricted capacities require project specific 

decisions.  The Design Division of Public Works should review the proposed 

drainage system and the outlet conditions to determine the compatible level 

of protection. 

 

 

4.7 EXISTING LEVEL OF FLOOD PROTECTION 
 

Sub-surface drainage often replaces surface drainage when land is 

developed.  Replacing or modifying surface drainage systems requires 

maintaining or increasing the original level of flood protection.  The total 

capacity, sub-surface and surface, must equal or exceed the original surface 

capacity.  Adequate surface drainage capacity must be retained if the 

proposed sub-surface drain provides a lower level of protection than the 

original surface drainage system. 

 

 

4.8 MULTIPLE LEVELS OF FLOOD PROTECTION 
 

There are numerous instances where a drainage system must provide more 

than a single level of flood protection.  Drainage systems must meet the 

criteria described in this chapter of the Hydrology Manual. 

 

For example, there may be a natural canyon area tributary to a proposed 

drainage system that drains an urban area containing a sump.  The proposed 

drainage system must convey the burned and bulked Capital Flood flow from 

the canyon area, protect the sump from a Capital Flood, and protect the 

developed area from the Urban Flood.  Refer to Table 4.1.1 of the 

Sedimentation Manual to determine if a structure, such as a debris basin, is 

needed for the natural canyon.  If a structure is needed, then only the burned 

flow is carried through the drainage system.  
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Figure 4.8.1 is an example of a debris basin. 

 

 

    

 

 
 

 

 

 

 

 

 

 

 

 

____________________ 
1
    Los Angeles County Highway Design Manual 5th edition. 2001. 

2
   US Army Corps of Engineers.  Flood-Runoff Analysis (EM 1110-2-1417).  page 13-7.                            

Washington, D.C. 1994. 
3
   US Department of Commerce, National Oceanic and Atmospheric Administration, US Army     

Corps of Engineers.  Hydrometeorological Report Number 59.  Probable Maximum 

Precipitation for California. 1999. 
4
    Calzascia and Fitzpatric.  Hydrologic Analysis Within California’s Dam Safety Program.   

California Department of Water Resources, Division of Safety of Dams.  

http://wwwdsod.water.ca.gov/tech-ref/fitz-paper.pdf 
5
  National Flood Insurance Program Flood Insurance Manual.  Federal Emergency 

Management Agency.  October 2004. 
6
  Dyhouse, G., J. Hatchett, J. Benn.  Floodplain Modeling Using HEC-RAS.  Haestad 

Methods.    Connecticut.  2003.

Figure 4.8.1 
Sawpit Debris Basin 

January 11, 2005 

(Courtesy of Leopoldo A. Herrera) 
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I. Introduction 

a. Project Description 
The purpose of this study is to develop a Low Impact Development (LID) plan per the City of 
Irwindale’s requirements. This will be accomplished by adhering to the Los Angeles County LID 
Standards Manual. The goal of this plan is to reduce the amount of stormwater runoff discharged 
onto the public right of way and to allow developed sites to mimic the natural hydrologic 
environments which they build over. 
 
The site is located at 12761 Schabarum Avenue in the City of Irwindale. It is bounded by the 605 
Freeway to the west, a rock quarry to the north and commercial/industrial properties to the south 
and east. The site is approximately 4 acres in size and the building currently on the project site serves 
as a distribution center. The proposed improvements will replace the existing on-site structure with a 
medical office building and a parking structure. The pervious to impervious pavement ratio will 
remain the same post and pre development. 

b. Drainage Characteristics 
Existing site drainage can generally be described as flowing from north to south where stormwater 
discharges on to the public right of way at Schabarum Avenue. The site’s highpoint is at its northeast 
corner, at about 325’, and its low point, at about 320’, is at the southeast corner of the site. This 5’ 
grade difference over the site creates a relatively flat area with slopes generally being at around 1%. 
The site dedicates approximately 14% of its site as pervious area, and the remaining 86% as 
impervious.  
 
There is an existing concrete swale along the western parking lot which conveys stormwater to an 18” 
storm drain. From this point it’s transported to the public system, a 30” RCP line running trough 
Schabarum Avenue. This 18” HDPE line is fed by two area drains before sizing up to a 24” RCP line and 
discharging to the public 30” line. To more accurately describe the site drainage it was broken up into 
three subareas showing drainage patterns along both sides of the existing building, and along the 
existing at-grade parking lot. See Figure I.1 – Existing Hydrology Map for detailed hydrologic 
conditions.  

 
Proposed site drainage conditions would establish a new highpoint of 338.5’ at the MOB’s patient 
drop off point, which is located centrally on the site. Due to building height conditions and existing 
site grading, it was necessary to create a local low point within the site at 120.00. This low point is 
approximately 6” below the discharge point to the public system, and once ponding reaches that 
depth it would overflow onto the public right of way. Due to the change in site grading and the 
creation of a high point at a much higher elevation that the existing one, site slopes have become 
more steep leading up to the patient loading zone, at around 5%, and remaining generally flat 
elsewhere at 0.5%-1% elsewhere. 
 
The proposed drainage system consists of area drains to capture runoff in the at-grade parking lots, a 
new 21” RCP line to convey stormwater, 6” roof drains to convey stormwater runoff over building 
footprints, an infiltration system designed to infiltrate the 85

th
 percentile storm, and a new 21” rcp 

overflow pipe connected to the existing 30” RCP City line. The proposed infiltration system is 
designed by Contech and is designed to collect storm water, pre-treat it through the use of a hydro-
dynamic separation unit, allowing it into its infiltration chamber and then allowing the storm water to 
collect and infiltrate into the engineered base and underlying native soils. In the case of a storm even 
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greater than the 85
th

 percentile, for which the infiltration system is designed, an overflow is built into 
the system to allow water to overflow into the existing 30” line along Schabarum Avenue. 
 
To better describe the proposed site drainage four subareas were designated for the proposed site 
plan. These subareas represent the 4 major drainage areas of the site, each having distinct discharge 
point which ultimately converge before discharge to the infiltration system or the public system. The 
four areas encompass the on-grade parking lot, the parking structure, the MOB, and the entry ramp 
leading to the MOB. These four areas have their own distinct characteristics and contribute to the 
overall hydrology patterns of the site. See Figure III.1 – Proposed Hydrlogy Map for detailed 
hydrologic conditions. 
  

c. Required Treatment Design Volume 
The required treatment design volume (VD) has been calculated to be 11,120 cubic feet. The value 
was calculated using the County of Los Angeles Low Impact Development Manual based on the 85

th
 

percentile rainfall depth. The following tables summarize the runoff per sub-area. 
 

 

Sub Area Area 
(acres) 

Percent 
Impervious 

Flow Length 
(feet) 

TC 
(minutes) 

QD 

(cfs) 
VD (cu. 

ft.) 

P1 1.53 71% 690 48 0.21 3,606 
P2 0.98 100% 250 9 0.39 3,112 
P3 0.64 86% 350 5 0.18 1,779 
P4 0.89 92% 210 5 0.33 2,625 

Total Peak Flow & Volume 1.11 11,122 

Table I.1 – 85
th

 Percentile Peak Flow Rates 
 

Input Parameters and calculations shown in Appendix A. 

II. Best Management Practices (BMPs) 

a. Basis of Design 
Following the latest County of Los Angeles Low Impact Development Handbook, consideration was 
first given to infiltration. The percolation report, Low Impact Development Storm Water Infiltration – 
Geotechnical Report,” by Geobase, Inc. dated January 11, 2016 recommends infiltration in the vicinity 
of the percolations test locations (see Appendix B). Following geotechnical recommendations, storm 
water will infiltrate by way of a Contech CMP Infiltration System. 

b. Structural BMPs 

i. Contech CMP Infiltration System 
A Contech CMP Infiltration System is being proposed to allow pretreatment and infiltration 
of the first 85

th
 percentile of storm water runoff produced by the building and site. The 

Contech CMP Infiltration system is designed with perforated corrugated metal pipes in a 
stabilized infiltrations basin allowing water to be stored and percolate as soils allow. Pre-
treatment will occur in the form of a CDS unit prior to the system. The system will be sized 
to contain 100% of the design volume, will be provided with an overflow, and allowed to 
infiltrate captured stormwater at its own rate. 
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The site specific system would encompass an approximate 26’ x 96’ footprint below the 
surface of the at-grade parking lot for the MOB. The infiltration system will be able to retain 
the entire design volume of 11,120 cubic feet of storm water as specified above. In addition 
a CDS unit sized to handle the peal flow from a 85

th
 percentile storm will be added in-line 

with the system as a form of pre-treatment. The CDS unit will be able to handle at least the 
1.1 CFS established from the peak flow analysis in Table I.1 above. 
 
See Appendix D for detailed information on infiltration system and CDS unit sizing.  

c. Non-Structural BMPs 

i. Open Paved Areas and Planters 
1. Regular sweeping of all open and planter areas, at a minimum, on a weekly basis in 

order to prevent dispersal of pollutants that may collect on those surfaces. 
2. Regular pruning of the trees and shrubs in the planter areas to avoid formation of 

dried leaves and twigs, which are normally blown by the wind during windy days. 
These dried leaves are likely to clog the surface inlets of the drainage system when 
rain comes, which would result to flooding of the surrounding area due to reduced 
flow capacities of the inlets. 

3. Trash and recycling containers shall be used such that, if they are to be located 
outside, are fully enclosed and watertight in order to prevent contact of storm 
water with waste matter, which can be a potential source of bacteria and other 
pollutants in runoff. These containers shall be emptied and the wastes disposed of 
properly on a regular basis. 

ii. Educational Training 
The owners shall be made aware of the structural BMP installed in the project. Information 
materials, such as brochures, shall also be provided for their complete information. They 
shall also be briefed about chemical management and proper methods of handling and 
disposing of wastes and should understand the on-site BMP and its maintenance 
requirements. 

iii. Landscaping 
Minimize the use of pesticides and fertilizers to the maximum extent practical. 

iv. Monitoring and Maintenance 
1. BMPs shall be operated, monitored, and maintained for the life of the project and 

at a minimum, all structural BMPs shall be inspected, cleaned-out, and where 
necessary, repaired, at the following minimum frequencies: 1) prior to October 15th 
each year; 2) during each month between October 15th and April 15th of each year 
and, 3) at least twice during the dry season (between April 16 and October 14 of 
every year). 

2. Debris and other water pollutants removed from structural BMPs during cleanout 
shall be contained and disposed of in a proper manner. 

3. The drainage system and the associated structures and BMPs shall be maintained 
according to manufacturer’s specification to ensure maximum pollutant removal 
efficiencies. 
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Appendix A 

LID Calculations  

  



Peak Flow Hydrologic Analysis
File location: P:/2015/115355 Kaiser Irwindale MOB and Parking Structure/ENGR/LID/Subarea P1 - 85th Percentile.pdf
Version: HydroCalc 0.3.1

Input Parameters
Project Name Kaiser Irwindale MOB & Parking Structure
Subarea ID Subarea P1
Area (ac) 1.53
Flow Path Length (ft) 690.0
Flow Path Slope (vft/hft) 0.002
85th Percentile Rainfall Depth (in) 0.98
Percent Impervious 0.71
Soil Type 15
Design Storm Frequency 85th percentile storm
Fire Factor 0
LID True

Output Results
Modeled (85th percentile storm) Rainfall Depth (in) 0.98
Peak Intensity (in/hr) 0.202
Undeveloped Runoff Coefficient (Cu) 0.1
Developed Runoff Coefficient (Cd) 0.668
Time of Concentration (min) 48.0
Clear Peak Flow Rate (cfs) 0.2064
Burned Peak Flow Rate (cfs) 0.2064
24-Hr Clear Runoff Volume (ac-ft) 0.0828
24-Hr Clear Runoff Volume (cu-ft) 3605.8644



Peak Flow Hydrologic Analysis
File location: P:/2015/115355 Kaiser Irwindale MOB and Parking Structure/ENGR/LID/Subarea P2 - 85th Percentile.pdf
Version: HydroCalc 0.3.1

Input Parameters
Project Name Kaiser Irwindale MOB & Parking Structure
Subarea ID Subarea P2
Area (ac) 0.98
Flow Path Length (ft) 250.0
Flow Path Slope (vft/hft) 0.15
85th Percentile Rainfall Depth (in) 0.98
Percent Impervious 1.0
Soil Type 15
Design Storm Frequency 85th percentile storm
Fire Factor 0
LID True

Output Results
Modeled (85th percentile storm) Rainfall Depth (in) 0.98
Peak Intensity (in/hr) 0.4436
Undeveloped Runoff Coefficient (Cu) 0.1
Developed Runoff Coefficient (Cd) 0.9
Time of Concentration (min) 9.0
Clear Peak Flow Rate (cfs) 0.3912
Burned Peak Flow Rate (cfs) 0.3912
24-Hr Clear Runoff Volume (ac-ft) 0.0714
24-Hr Clear Runoff Volume (cu-ft) 3111.6992



Peak Flow Hydrologic Analysis
File location: P:/2015/115355 Kaiser Irwindale MOB and Parking Structure/ENGR/LID/Subarea P3 - 85th Percentile.pdf
Version: HydroCalc 0.3.1

Input Parameters
Project Name Kaiser Irwindale MOB & Parking Structure
Subarea ID Subarea P3
Area (ac) 0.64
Flow Path Length (ft) 350.0
Flow Path Slope (vft/hft) 0.055
85th Percentile Rainfall Depth (in) 0.98
Percent Impervious 0.86
Soil Type 15
Design Storm Frequency 85th percentile storm
Fire Factor 0
LID True

Output Results
Modeled (85th percentile storm) Rainfall Depth (in) 0.98
Peak Intensity (in/hr) 0.3489
Undeveloped Runoff Coefficient (Cu) 0.1
Developed Runoff Coefficient (Cd) 0.788
Time of Concentration (min) 15.0
Clear Peak Flow Rate (cfs) 0.1759
Burned Peak Flow Rate (cfs) 0.1759
24-Hr Clear Runoff Volume (ac-ft) 0.0408
24-Hr Clear Runoff Volume (cu-ft) 1779.246



Peak Flow Hydrologic Analysis
File location: P:/2015/115355 Kaiser Irwindale MOB and Parking Structure/ENGR/LID/Subarea P4 - 85th Percentile.pdf
Version: HydroCalc 0.3.1

Input Parameters
Project Name Kaiser Irwindale MOB & Parking Structure
Subarea ID Subarea P4
Area (ac) 0.89
Flow Path Length (ft) 210.0
Flow Path Slope (vft/hft) 0.15
85th Percentile Rainfall Depth (in) 0.98
Percent Impervious 0.92
Soil Type 15
Design Storm Frequency 85th percentile storm
Fire Factor 0
LID True

Output Results
Modeled (85th percentile storm) Rainfall Depth (in) 0.98
Peak Intensity (in/hr) 0.4436
Undeveloped Runoff Coefficient (Cu) 0.1
Developed Runoff Coefficient (Cd) 0.836
Time of Concentration (min) 9.0
Clear Peak Flow Rate (cfs) 0.33
Burned Peak Flow Rate (cfs) 0.33
24-Hr Clear Runoff Volume (ac-ft) 0.0603
24-Hr Clear Runoff Volume (cu-ft) 2624.9758
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Appendix B 

Geotechnical Documentation Concerning Feasibility of infiltration  
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Appendix C 

Percolation Test Results 
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Appendix D 

Contech Infiltration System & CDS Unit 
 
 

 



Date:

Project Name:

City / County:

State:

Designed By:

Company:

Telephone:

Storage Volume Required (cf): 11,120

Limiting Width (ft): 30.00

10.00

Solid or Perforated Pipe: Perforated

Shape Or Diameter (in): 72 28.27 ft
2
 Pipe Area

Number Of Headers: 1

Spacing between Barrels (ft): 3.00

Stone Width Around Perimeter of System (ft): 1

Depth A: Porous Stone Above Pipe (in): 6

Depth C: Porous Stone Below Pipe (in): 6

Stone Porosity (0 to 40%): 40

System Sizing
Pipe Storage: 7,719  cf

Porous Stone Storage: 3,537  cf

11,256  cf 101.2% Of Required Storage Barrel 12

3  barrels Barrel 11

Length per Barrel: 83.0  ft Barrel 10

Length Per Header: 24.0  ft Barrel 9

Rectangular Footprint (W x L): 26. ft x 91. ft Barrel 8

CONTECH Materials Barrel 7

Total CMP Footage: 273  ft Barrel 6

Approximate Total Pieces: 13  pcs Barrel 5

Approximate Coupling Bands: 12  bands Barrel 4

Approximate Truckloads: 7  trucks Barrel 3

Construction Quantities** Barrel 2

Total Excavation: 877  cy Barrel 1

Porous Stone Backfill For Storage: 328  cy stone

Backfill to Grade Excluding Stone: 264  cy fill

**Construction quantities are approximate and should be verified upon final design

GT

Project Summary
5/5/2016

Corrugated Metal Pipe Calculator

Enter Information in 
Blue Cells

Kaiser Irwindale MOB & Parking Structure

Irwindale

KPFF

CA

System Layout

Number Of Barrels Exceed Graph Limitations

Total Storage Provided:

Number of Barrels:

Invert Depth Below Asphalt (ft):

83 

83 

83 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Barrel Footage (w/o headers) 

For design assistance, drawings,  
and pricing send completed worksheet to:   

dyods@contech-cpi.com 

© 2007 CONTECH Stormwater Solutions
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