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I. Introduction 

A. Project Description 
  

The project proposes construction of two surface parking lots located at the Getty Center in the City 
of Los Angeles. The Oak Parking project would be used in conjunction with the existing parking 
facilities at the Getty Center to accommodate overflow parking for visitors and staff. The project site 
comprised of proposed impervious parking lot, landscape areas, BMP planters, existing channel, and 
sloped pervious hillside. The total Project area is approximately 3.06 acres and would include 217 
parking spaces.  The proposed impervious area for purposes of this hydrology report is about 2.27 
acres.1  

 

B. Project Location 
 

The project site is located within the Brentwood community in the City of Los Angeles, approximately 
16 miles west of downtown and 6 miles from the Pacific Ocean. The Oak Parking would be developed 
immediately adjacent to Interstate 405 (I-405) at Getty Center Drive. The site is situated within a small 
canyon tributary to Sepulveda Canyon in the Santa Monica Mountains and is bordered to the north, 
south and west by existing slopes and on the east by I-405. 
 

II. Drainage Concepts 

A. Existing Drainage Patterns 
 
Based on site visits and aerial and existing topographic surveys, the existing site storm water appears 
to sheet flow from the northern to the southern limits of the Project site with average slope of 3%. At 
the same time, the runoff tends to sheet flow toward west at the lower elevated valley and be 
captured into the several existing debris basins. From the basins, the runoff is routed by several open 
channels with culverts and headwalls and below-ground RCP pipes that makes its way to the storm 
drain system per North Canyon Road I-405 Sepulveda Pass Widening Project. 
 
For the purposes of this study, it is anticipated that the infiltration of stormwater is infeasible due to 
the location of the project in a hillside area.  
 

B. Proposed Drainage Patterns 
 
 

Infiltration is not possible due to the location of the project in a hillside area according to the Hillside 
Grading Ordinance per City of Los Angeles LID Manual. Thus, capture and reuse method will be used 
to treat stormwater runoff. The proposed parking lot will have several catch basins that capture the 
sheet flow based runoff. The stormwater is then directed to EPIC planters for the treatment and 

 
1 The project site includes approximately 2.15 acres of paving and approximately 0.91 acres of landscape.  However, 
for purposes of this hydrology report approximately 0.12 acres of the landscape area is analyzed as impervious area.   



 

storage of the runoff volume. The overflow of this EPIC system will be discharged to the existing 
channel and existing 48” RCP storm drain pipe. 
 

 
 

C. Hydrology 
 
For purpose of this report the existing hydrology, proposed hydrology and the hydrology of the major 
storm drain systems will be considered. The 50-year Los Angeles County storm, also known as the 
capital storm event, will be considered. The calculations for the 25-year and 50-year Los Angeles 
County storms are presented in below Table 1 and 2.   
 
Table 1: Comparison of Existing and Proposed Hydrology 25-yr Storm 
 
Existing Condition 

Drainage 
Area 

Area 
Disturbed 

(Acres) 
% Impervious 

Time of 
Concentration 

(min) 

Clear Peak 
Flow Rate 

(cfs) 
1 1.47 1.0% 5 3.56 
2 1.59 1.0% 5 3.84 

 Total 7.40 
 
Proposed Condition 

Drainage 
Area 

Area 
Disturbed 

(Acres) 
% Impervious 

Time of 
Concentration 

(min) 

Clear Peak 
Flow Rate 

(cfs) 
1 1.47 76% 5 4.90 
2 1.59 73% 6 4.78 

 Total 9.68 
 
 

Table 2: Comparison of Existing and Proposed Hydrology 50-yr Storm 
 
Existing Condition 

Drainage 
Area 

Area 
Disturbed 

(Acres) 
% Impervious 

Time of 
Concentration 

(min) 

Clear Peak 
Flow Rate 

(cfs) 
1 1.47 1.0% 5 4.28 
2 1.59 1.0% 5 4.62 

 Total 8.90 
 
Proposed Condition 



 

Drainage 
Area 

Area 
Disturbed 

(Acres) 
% Impervious 

Time of 
Concentration 

(min) 

Clear Peak 
Flow Rate 

(cfs) 
1 1.47 76% 5 5.64 
2 1.59 73% 5 6.04 

 Total 11.68 
 

D. Peak Stormwater Runoff Discharge Rates 
 
As required by the most current Los Angeles County MS4 Permit, the entire post-development 
Stormwater Quality Design volume (SWQDv) must be treated for greater of the first quarter inch or 
85%, 24-hour rain event. Based on these calculations, the structural and non-structural BMPs for the 
Project have been designed to treat storm water runoff from all storms up to and including the 85%, 
24-hour storm event which is greater than the quarter inch discharge. The full calculations can be 
found in the Appendix B. 
 
The required EPIC system surface area and storage to treat the runoff in the area of work is provided 
in Table 3. The full calculations for stormwater runoff and BMP sizing can be found in Appendix A and 
B. All BMPs meet the design criteria in Attachment H of the most current MS4 Permit. Input 
parameters and calculations for BMP sizing are shown in Appendix A.  
 
Table 3: Summary of EPIC System Calculations 

Drainage 
Area 

Area 
Disturbed 

(Acres) 

Flow to be 
Treated (CFS) 

Volume to be 
Treated (CF) 

Epic Area 
(SF) 

 
EPIC Storage 
Provided (CF) 

1 1.47 0.40 4,338 2,007 8,522 
2 1.59 0.36 4,474 1,995 6,866 

 

II. Best Management Practices (BMPs) 
 
Detailed operation and maintenance plans for structural BMPs will be developed. 
 

A. Non-structural BMPs 

1. Open Paved Areas and Planter Areas  
 

a. Regular sweeping of all open hardscape areas, at a minimum, on a weekly basis in order to 
prevent dispersal of pollutants that may collect on those surfaces. 
 

b. 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. 



 

 
c. Trash and recycling containers shall be used such that, if they are to be located outside or 

apart from the principal structure, they 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. 

2. Education and Training 
 

The operation and maintenance crew of the proposed parking structure shall be made aware of 
the structural BMPs installed in the Project. Information materials, such as brochures, shall also 
be provided for their complete information. They shall also be briefed about proper methods of 
handling and disposal of wastes and should understand the on-site BMPs and their maintenance 
requirements. 

3. Landscaping 
 

Minimize the use of pesticides and fertilizers to the maximum extent practical. The Project 
includes the removal of the existing vegetation and the replacement of landscape vegetation with 
primarily drought tolerant, non-invasive trees and plants. Unpaved areas to be re-graded for 
construction activities shall be re-vegetated per landscape plans.   

4. Monitoring and Maintenance 
 

a. All 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).  
 

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

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

B. Structural BMPs 

1. EPIC System 
 

The Epic System is proposed to capture and re-use the stormwater runoff from the new and altered 
impervious areas.  From ECS, “Water is introduced directly to the roots of the plants.  As water is 
transpired by the plant, new water is automatically replaced upward into the root zone by capillary 
action from the sub-surface reservoir.  The water film from capillary rise and high oxygen levels among 
the sand voids provide an ideal growing environment for plant growth”. A storm tank below the EPIC 
system is also proposed to meet minimum the storage volume. 
 
Complete sizing calculations are attached in Appendix A and are based on the City of Los Angeles Low 
Impact Development Manual.  



 

 
Maintenance procedures and recommendations outlined in Appendix D shall be followed by the 
owner to ensure proper performance of the stormwater treatment areas. These procedures include 
keeping maintenance records, regular sweeping and removal of debris, regular and visual inspections, 
and replacement/proper disposal/replenishment of adsorbent material. 
 
 

C. Anticipated Potential Pollutants 
 

The proposed renovated parking structure and the onsite roadways (and parking) have the potential 
for suspended sediments, floatable trash, minimal pesticides and nutrients, oil and grease, and 
gasoline entering the storm runoff system. As mentioned, storm water will discharge to and be 
treated by the vegetated swale which is to be properly maintained for adequate treatment.  

 

D. Storm Drain Stenciling  
 

Catch basins on site shall be stenciled to indicate that no substance other than storm water is to be 
collected by the storm drain system. The legibility of the stencils is to be maintained by the above 
mentioned party. Stencils shall be redrawn as necessary.  
 

  



 

 
 
 

  
 
 
 
 
 
 
 
 

 

 
Exhibit 1 – LID Plan 
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Appendix A - Design Calculations 
  



Surge Tank - Calculation

Getty Oak Parking 1900803

1200 Getty Center Drive

KPFF Consultants 2022-02-28

A1

1.15

1

2,007



Surge Tank - Calculation

Getty Oak Parking 1900803

1200 Getty Center Drive

KPFF Consultants 2022-02-28

A2

1.15

2

1,995
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POST CONDITIONS

 DRAINAGE AREA 2 POST CONDITION

AREA 2
IMPERVIOUS: 1.16 ac - 73%

PERVIOUS (LANDSCAPE): 0.39 ac
PERVIOUS (PLANTER): 0.04 ac

PERVIOUS (TOTAL): 0.43 ac - 27%
TOTAL: 1.59 ac



Peak Flow Hydrologic Analysis
File location: P:/2019/1900803 Getty Oak Parking Full Design/2 ENGR/STORM/2022-02-22 Hydrology Report - Update/APP. B - HYDROLOGY/PRE CO
Version: HydroCalc 1.0.3

Input Parameters
Project Name GETTY PRECONDITIONS
Subarea ID Subarea 1A
Area (ac) 1.47
Flow Path Length (ft) 344.6
Flow Path Slope (vft/hft) 0.04
50-yr Rainfall Depth (in) 7.7
Percent Impervious 0.01
Soil Type 21
Design Storm Frequency 25-yr
Fire Factor 0
LID False

Output Results
Modeled (25-yr) Rainfall Depth (in) 6.7606
Peak Intensity (in/hr) 4.0336
Undeveloped Runoff Coefficient (Cu) 0.5962
Developed Runoff Coefficient (Cd) 0.5993
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 3.5534
Burned Peak Flow Rate (cfs) 3.5534
24-Hr Clear Runoff Volume (ac-ft) 0.1178
24-Hr Clear Runoff Volume (cu-ft) 5133.5346



Peak Flow Hydrologic Analysis
File location: P:/2019/1900803 Getty Oak Parking Full Design/2 ENGR/STORM/2022-02-22 Hydrology Report - Update/APP. B - HYDROLOGY/PRE CO
Version: HydroCalc 1.0.3

Input Parameters
Project Name GETTY PRECONDITIONS
Subarea ID Subarea 1A
Area (ac) 1.47
Flow Path Length (ft) 344.6
Flow Path Slope (vft/hft) 0.04
50-yr Rainfall Depth (in) 7.7
Percent Impervious 0.01
Soil Type 21
Design Storm Frequency 50-yr
Fire Factor 0
LID False

Output Results
Modeled (50-yr) Rainfall Depth (in) 7.7
Peak Intensity (in/hr) 4.594
Undeveloped Runoff Coefficient (Cu) 0.6304
Developed Runoff Coefficient (Cd) 0.6331
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 4.2753
Burned Peak Flow Rate (cfs) 4.2753
24-Hr Clear Runoff Volume (ac-ft) 0.1401
24-Hr Clear Runoff Volume (cu-ft) 6101.0666



Peak Flow Hydrologic Analysis
File location: P:/2019/1900803 Getty Oak Parking Full Design/2 ENGR/STORM/2022-02-22 Hydrology Report - Update/APP. B - HYDROLOGY/PRE CO
Version: HydroCalc 1.0.3

Input Parameters
Project Name GETTY PRECONDITIONS
Subarea ID Subarea 2A
Area (ac) 1.59
Flow Path Length (ft) 199.5
Flow Path Slope (vft/hft) 0.04
50-yr Rainfall Depth (in) 7.7
Percent Impervious 0.01
Soil Type 21
Design Storm Frequency 25-yr
Fire Factor 0
LID False

Output Results
Modeled (25-yr) Rainfall Depth (in) 6.7606
Peak Intensity (in/hr) 4.0336
Undeveloped Runoff Coefficient (Cu) 0.5962
Developed Runoff Coefficient (Cd) 0.5993
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 3.8434
Burned Peak Flow Rate (cfs) 3.8434
24-Hr Clear Runoff Volume (ac-ft) 0.1275
24-Hr Clear Runoff Volume (cu-ft) 5552.5987



Peak Flow Hydrologic Analysis
File location: P:/2019/1900803 Getty Oak Parking Full Design/2 ENGR/STORM/2022-02-22 Hydrology Report - Update/APP. B - HYDROLOGY/PRE CO
Version: HydroCalc 1.0.3

Input Parameters
Project Name GETTY PRECONDITIONS
Subarea ID Subarea 2A
Area (ac) 1.59
Flow Path Length (ft) 199.5
Flow Path Slope (vft/hft) 0.04
50-yr Rainfall Depth (in) 7.7
Percent Impervious 0.01
Soil Type 21
Design Storm Frequency 50-yr
Fire Factor 0
LID False

Output Results
Modeled (50-yr) Rainfall Depth (in) 7.7
Peak Intensity (in/hr) 4.594
Undeveloped Runoff Coefficient (Cu) 0.6304
Developed Runoff Coefficient (Cd) 0.6331
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 4.6243
Burned Peak Flow Rate (cfs) 4.6243
24-Hr Clear Runoff Volume (ac-ft) 0.1515
24-Hr Clear Runoff Volume (cu-ft) 6599.1129



Peak Flow Hydrologic Analysis
File location: P:/2019/1900803 Getty Oak Parking Full Design/2 ENGR/STORM/2022-02-22 Hydrology Report - Update/APP. B - HYDROLOGY/POST C
Version: HydroCalc 1.0.3

Input Parameters
Project Name GETTY POSTCONDITIONS
Subarea ID Subarea 1A
Area (ac) 1.47
Flow Path Length (ft) 366.46
Flow Path Slope (vft/hft) 0.03
85th Percentile Rainfall Depth (in) 1.15
Percent Impervious 0.76
Soil Type 21
Design Storm Frequency 85th percentile storm
Fire Factor 0
LID True

Output Results
Modeled (85th percentile storm) Rainfall Depth (in) 1.15
Peak Intensity (in/hr) 0.386
Undeveloped Runoff Coefficient (Cu) 0.1
Developed Runoff Coefficient (Cd) 0.708
Time of Concentration (min) 17.0
Clear Peak Flow Rate (cfs) 0.4018
Burned Peak Flow Rate (cfs) 0.4018
24-Hr Clear Runoff Volume (ac-ft) 0.0989
24-Hr Clear Runoff Volume (cu-ft) 4308.7622



Peak Flow Hydrologic Analysis
File location: P:/2019/1900803 Getty Oak Parking Full Design/2 ENGR/STORM/2022-02-22 Hydrology Report - Update/APP. B - HYDROLOGY/POST C
Version: HydroCalc 1.0.3

Input Parameters
Project Name GETTY POSTCONDITIONS
Subarea ID Subarea 1A
Area (ac) 1.47
Flow Path Length (ft) 366.46
Flow Path Slope (vft/hft) 0.03
50-yr Rainfall Depth (in) 7.7
Percent Impervious 0.76
Soil Type 21
Design Storm Frequency 25-yr
Fire Factor 0
LID False

Output Results
Modeled (25-yr) Rainfall Depth (in) 6.7606
Peak Intensity (in/hr) 4.0336
Undeveloped Runoff Coefficient (Cu) 0.5962
Developed Runoff Coefficient (Cd) 0.8271
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 4.9041
Burned Peak Flow Rate (cfs) 4.9041
24-Hr Clear Runoff Volume (ac-ft) 0.5886
24-Hr Clear Runoff Volume (cu-ft) 25637.9749



Peak Flow Hydrologic Analysis
File location: P:/2019/1900803 Getty Oak Parking Full Design/2 ENGR/STORM/2022-02-22 Hydrology Report - Update/APP. B - HYDROLOGY/POST C
Version: HydroCalc 1.0.3

Input Parameters
Project Name GETTY POSTCONDITIONS
Subarea ID Subarea 1A
Area (ac) 1.47
Flow Path Length (ft) 366.46
Flow Path Slope (vft/hft) 0.03
50-yr Rainfall Depth (in) 7.7
Percent Impervious 0.76
Soil Type 21
Design Storm Frequency 50-yr
Fire Factor 0
LID False

Output Results
Modeled (50-yr) Rainfall Depth (in) 7.7
Peak Intensity (in/hr) 4.594
Undeveloped Runoff Coefficient (Cu) 0.6304
Developed Runoff Coefficient (Cd) 0.8353
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 5.6409
Burned Peak Flow Rate (cfs) 5.6409
24-Hr Clear Runoff Volume (ac-ft) 0.6718
24-Hr Clear Runoff Volume (cu-ft) 29262.0552



Peak Flow Hydrologic Analysis
File location: P:/2019/1900803 Getty Oak Parking Full Design/2 ENGR/STORM/2022-02-22 Hydrology Report - Update/APP. B - HYDROLOGY/POST C
Version: HydroCalc 1.0.3

Input Parameters
Project Name GETTY POSTCONDITIONS
Subarea ID Subarea 2A
Area (ac) 1.59
Flow Path Length (ft) 546.66
Flow Path Slope (vft/hft) 0.028
85th Percentile Rainfall Depth (in) 1.15
Percent Impervious 0.73
Soil Type 21
Design Storm Frequency 85th percentile storm
Fire Factor 0
LID True

Output Results
Modeled (85th percentile storm) Rainfall Depth (in) 1.15
Peak Intensity (in/hr) 0.3349
Undeveloped Runoff Coefficient (Cu) 0.1
Developed Runoff Coefficient (Cd) 0.684
Time of Concentration (min) 23.0
Clear Peak Flow Rate (cfs) 0.3642
Burned Peak Flow Rate (cfs) 0.3642
24-Hr Clear Runoff Volume (ac-ft) 0.1034
24-Hr Clear Runoff Volume (cu-ft) 4502.5286



Peak Flow Hydrologic Analysis
File location: P:/2019/1900803 Getty Oak Parking Full Design/2 ENGR/STORM/2022-02-22 Hydrology Report - Update/APP. B - HYDROLOGY/POST C
Version: HydroCalc 1.0.3

Input Parameters
Project Name GETTY POSTCONDITIONS
Subarea ID Subarea 2A
Area (ac) 1.59
Flow Path Length (ft) 546.66
Flow Path Slope (vft/hft) 0.028
50-yr Rainfall Depth (in) 7.7
Percent Impervious 0.73
Soil Type 21
Design Storm Frequency 25-yr
Fire Factor 0
LID False

Output Results
Modeled (25-yr) Rainfall Depth (in) 6.7606
Peak Intensity (in/hr) 3.7023
Undeveloped Runoff Coefficient (Cu) 0.5685
Developed Runoff Coefficient (Cd) 0.8105
Time of Concentration (min) 6.0
Clear Peak Flow Rate (cfs) 4.7711
Burned Peak Flow Rate (cfs) 4.7711
24-Hr Clear Runoff Volume (ac-ft) 0.6161
24-Hr Clear Runoff Volume (cu-ft) 26838.0549



Peak Flow Hydrologic Analysis
File location: P:/2019/1900803 Getty Oak Parking Full Design/2 ENGR/STORM/2022-02-22 Hydrology Report - Update/APP. B - HYDROLOGY/POST C
Version: HydroCalc 1.0.3

Input Parameters
Project Name GETTY POSTCONDITIONS
Subarea ID Subarea 2A
Area (ac) 1.59
Flow Path Length (ft) 546.66
Flow Path Slope (vft/hft) 0.028
50-yr Rainfall Depth (in) 7.7
Percent Impervious 0.73
Soil Type 21
Design Storm Frequency 50-yr
Fire Factor 0
LID False

Output Results
Modeled (50-yr) Rainfall Depth (in) 7.7
Peak Intensity (in/hr) 4.594
Undeveloped Runoff Coefficient (Cu) 0.6304
Developed Runoff Coefficient (Cd) 0.8272
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 6.0423
Burned Peak Flow Rate (cfs) 6.0423
24-Hr Clear Runoff Volume (ac-ft) 0.7036
24-Hr Clear Runoff Volume (cu-ft) 30648.7271



 

 

 

 

 

 

 

Appendix C - LID Details 
  



 

01.01.17 

EECO-RAIN DOUBLE + HALF TANK SPECIFICATION SHEET 
 

 

ET-1502.5 
 

ICC Approved Report ESR-3356 (Formally Approved LA City Research Report # 5654) 
 

SIZE 1.34’ wide x 2.25’ long x 3.6’ tall 16.06” wide x 26.97” long x 43” tall 408mm x 685mm x 1,092 mm 
VOLUME 10.85 ft³ 81.16 gallons 307.24 liters 

 

TEST Standard Used Imperial Metric 

Ultimate Load - H 25 Load Rated AASHTO LRFD   
Displacement  .433” 11 mm 

Temperature Parameter  46.4° - 57.2° F 8° - 14° C 

Module Void Storage Area  97% - 10.52 Cubic Feet Storage 

Surrounding Gravel Storage Area  40% 

Material  100% Recycled Polypropylene 

Biological & Chemical Resistance  Unaffected by moulds, algae,  
soil-borne chemicals, bacteria & bitumen 

Temperature Tolerance  -22° to 248° F     -30° to 120° C 

Flow Rate ASTM D4716 .671 f³/second   .019 m³/second 
 
NOTE:  ECO-RAIN PRODUCTS & SYSTEMS ARE WORLDWIDE PATENT PENDING & DESIGN REGISTERED. 
 
Safety Factors:  Engineers, designers and geotechnical engineers should design and calculate safety factors to a serviceable limited state to suit specific project.  If in 
doubt, consult distributor. 
 Disclaimer:  All information provided in this publication is correct to the best knowledge of the company and is given out in good faith. This information is intended only 
as a general guide, no responsibility can be accepted for any errors, omissions or incorrect assumption. As each project is unique, and as Eco-Rain Tank Systems of 
America and its distributors and agents world-wide have no direct control over the methods employed by the user in specifying, installing or supervising of its products 
hence no responsibility is accepted by Eco-Rain Tank Systems of America and its distributors and agents world-wide.  Users should satisfy themselves as to the 
suitability of the product for their purpose. 
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Appendix D - O&M 

 



 



 


