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Preliminary Water Quality Management Plan (PWQMP) 
 

1. Introduction 
 
The Preliminary Water Quality Management Plan (PWQMP) is a planning tool to improve 
integration of required water quality elements, stormwater management, water conservation, 
rainwater harvesting and re-use, and flood management in land use planning and the City’s 
development process. The Preliminary WQMP will assist project applicants and planners in 
properly designing and laying out project sites so that water quality may be incorporated in 
the most effective manner and at the lowest cost for the developer. 
 
The San Bernardino County Municipal Separate Storm Sewer System Permit (MS4 Permit) 
requires project-specific Water Quality Management plans (WQMP) to be prepared for all 
priority new development and significant redevelopment projects listed in Section 2 of this 
document. The MS4 Permit stipulates that the City of Ontario require priority project 
applicants to submit a Preliminary project-specific WQMP, as early as possible, during the 
environmental review or planning phase of a development project and that the Preliminary 
WQMP be approved prior to the issuance of land use entitlement.   

 
2. Priority Projects (requiring a Preliminary WQMP) 
 
Land Use entitlement shall not be issued for any of the listed projects, below, until a 
Preliminary WQMP has been approved by the City’s Engineering Department.  For 
construction projects not going through entitlement, a Preliminary and Final project-specific 
WQMP shall be approved, prior to the issuance of construction permits: 
 
Check the appropriate project category below, for this project: 
 

Check 
below 

Project  Categories 

X 

1.  All significant re-development projects. Significant re-development is 
defined as the addition or replacement of 5,000 or more square feet of 
impervious surface on an already developed site subject to discretionary 
approval of the Permittee. Redevelopment does not include routine 
maintenance activities that are conducted to maintain original line and 
grade, hydraulic capacity, original purpose of the facility, or emergency 
redevelopment activity required to protect public health and safety. Where 
redevelopment results in an increase of less than fifty percent of the 
impervious surfaces of a previously existing developed site, and the 
existing development was not subject to WQMP requirements, the numeric 
sizing criteria discussed below applies only to the addition or replacement, 
and not to the entire developed site.  Where redevelopment results in an 
increase of fifty percent or more of the impervious surfaces of a previously 
existing developed site, the numeric sizing criteria applies to the entire 
development (new and existing). 
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Check 
below 

Project  Categories 

 

2.  New development projects that create 10,000 square feet or more of 
impervious surface (collectively over the entire project site) including 
commercial, industrial, residential housing subdivisions (i.e., detached 
single family home subdivisions, multi-family attached subdivisions or 
townhomes, condominiums, apartments, etc.), mixed-use, and public 
projects.  This category includes development projects on public and 
private land, which fall under the planning and building authority of the 
permitting agency. 

 
3. Automotive repair shops (with SIC codes 5013, 5014, 5541, 7532- 7534, 

7536-7539). 

 
4.  Restaurants and Food Service Establishments where the land area of 

development is 5,000 square feet or more. 

 

5.   Developments of 2,500 square feet of impervious surface or more adjacent 
to (within 200 feet) or discharging directly into environmentally sensitive 
areas (ESA’s) such as areas designated in the Ocean Plan as areas of 
special biological significance or waterbodies listed on the CWA Section 
303(d) list of impaired waters. 

 
6.    Parking lots of 5,000 square feet or more exposed to storm water.  Parking 

lot is defined as land area or facility for the temporary storage of motor 
vehicles. 

 
7.    Retail Gasoline Outlets (RGOs) that are either 5,000 sq ft or more, or have 

a projected average daily traffic of 100 or more vehicles per day. 

 8.    *This project is not covered under any of the categories listed above. 

 
* If the development is not covered under any of the project categories listed in Section 2, the 
project is not required to design and install Site Design/LID BMPs or Treatment Control BMPs 
to treat the design storm event (Design Capture Volume) described in Section 4. 

 
3. Preliminary WQMP Objectives 
 
Through a combination of Site Design/LID BMPs (where feasible), Source Control, and/or 
Treatment Control BMPs, project-specific WQMPs shall address all identified pollutants and 
hydrologic conditions of concern from new development and significant re-development 
projects for the categories of projects (priority projects) listed in Section 2.  Under each type 
of BMP, listed below, please indicate which BMPs are planned to be implemented and 
included in the Final WQMP for the project: 
 
 
A. Site Design/LID (Low Impact Design) for Reducing Stormwater Runoff: 
 
The MS4 Permit requires each priority development project to infiltrate, harvest and use, 
evapotranspire, or bio-treat the runoff from a 2-yr, 24-hour storm event (Design Capture 
Volume). If site conditions do not permit infiltration, harvest and use, evapotranspiration, 
and/or bio-treatment of the entire Design Capture Volume, at the project site, Site Design/LID 
techniques are required to be implemented to the Maximum Extent Practicable, at the project 
site, and the remainder of the DCV shall be infiltrated, harvested, bio-treated or treated by 
alternative measures. 
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Project applicants shall submit a Preliminary WQMP that documents the LID/Site Design 
BMPs, proposed for the project.  Please indicate, in the table below, which Site Design/LID 
BMPs will be utilized on this project to accomplish this requirement: 

 
  

 
Site Design/LID Practice 

 
Planned

 
Not 

Planned 
Provide at least the minimum effective area required for LID 
BMPs, to comply with the WQMP (see Table 3-1 below). 

 X1 

Grade parking lot areas/drive aisles/roof drains to sheet flow 
runoff into landscaped swales, via curb cuts or zero-face 
curbs or otherwise disconnect direct drainage from MS4. 

 X2 

Design landscaped areas as swales and grade to accept 
runoff from building roofs, parking lots and project roadways. 

 X2 

Install surface retention basins or infiltration trenches to 
receive impervious area runoff. 

 X2 

Install pervious pavement in parking stalls, alleys, driveways, 
gutters, walkways, trails or patios. 

 X2 

Install underground stormwater retention chambers where 
downstream landscaped areas are limited. 

X  

Install approved Stormwater Drywells in detention areas.  X2 
Construct streets, sidewalks, and parking lot stalls to the 
minimum widths necessary. 

X  

Install on-site Biotreatment basins/trenches with underdrains, 
where soil type is poorly draining. 

 X1 

Install “Engineered Soil” to increase uptake/soil storage 
capacity and/or evapotranspiration. 

 X1 

Install Rainwater Harvesting/Use Equipment.  X1 
Utilize approved off-site retention/infiltration, biotreatment or 
proprietary treatment, where it is infeasible to install, on-site. 

 X1 

1 Project capable of retaining the full DCV onsite and not required to demonstrate this site design. 
2 A majority of the site will be captured and retained by the proposed underground infiltration facilities. 
 
Table 3-1  Minimum Effective Area1 Required for LID BMPs (surface + subsurface facilities) 
for Project WQMP to Demonstrate Infeasibility2 (% of site) 
 

Project Type New 
Development

Re-Development 

SF/MF Residential < 7 du/ac 10% 5% 
SF/MF Residential < 7 - 18 du/ac 7% 3.5% 
SF/MF Residential > 18 du/ac 5% 2.5% 
Mixed Use, Commercial/Industrial w/FAR< 1.0 10% 5% 
Mixed Use, Commercial/Industrial w/FAR 1.0-2.0 7% 3.5% 
Mixed Use, Commercial/Industrial w/FAR> 2.0 5% 2.5% 
Podium (parking under > 75% of project) 3% 1.5% 
Zoning allowing development to property lines 2% 1% 
Transit Oriented Development3 5% 2.5% 
Parking 5% 2.5% 
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1  “Effective area” is defined as land area which 1) is suitable for a retention/infiltration BMP 
(based on infeasibility criteria) and 2) is located down-gradient from building roof or paved 
areas, so that it may receive gravity flow runoff. 
2  Criteria only required if the project WQMP seeks to demonstrate that the full DCV cannot 
be feasibly managed on-site. 
3  Transit oriented development is defined as a project with development center within one 
half mile of a mass transit center. 
Key:  du/ac = dwelling units/acre, FAR = Floor Area Ratio = ratio of gross floor area of 
building to gross lot area, MF = Multi Family, SF = Single Family 

 
 

B. Source Control BMPs – The following BMPs are designed to control stormwater 
pollutants and runoff water at the location where it is generated. Please indicate which of 
the listed BMPs are planned to be implemented for the project: 
 

Source Control BMPs Planned Not 
Planned 

Minimize non-stormwater site runoff through efficient 
irrigation system design and controllers. 

X  

Minimize trash and debris in storm runoff through a regular 
parking lot, storage yard and roadway sweeping program. 

X  

Provide proper covers/roofs and secondary containment for 
outside material storage & work areas. 

 X1 

Provide solid roofs over all trash enclosures. X  
Site Owner(s)/Property Manager/HOA or POA will be familiar 
with the project WQMP and stormwater BMPs. 

X  

Owner or HOA or POA to provide Education/Training of site 
occupants and employees on stormwater BMPs. 

X  

Install stormwater placards/stenciled messages with a “No 
Dumping” message on all on-site/off-site storm drain inlets.  

X  

Provide contained equipment/vehicle wash rack areas that 
discharge to sanitary sewer. 

 X2 

1 Not applicable. No outside material storage or work areas. Secondary containment not needed. 
2 Not applicable, no vehicle wash areas. 
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C. Treatment Control BMPs – The following BMPs are designed to control stormwater 
pollutants where it is not feasible to install on-site Site Design/LID BMPs, with the 
requisite capacity to treat the Design Capture Volume for identified Pollutants of Concern 
or where pretreatment of stormwater runoff is required, ahead of infiltration BMPs.  Please 
indicate which of the listed BMPs are planned to be implemented for the project: 

 
Treatment Control BMP Planned Not 

Planned 
Gravity Separator devices for pretreatment of sediment, 
trash/litter or Oil & Grease 

X  

Proprietary Biofiltration vaults/devices   X 
Media Cartridge Filtration Vaults  X 
Proprietary Filter Inserts for on-site storm drain inlets or 
retention basin/trench overflow drains 

 X 

Regional Treatment facilities are installed or are planned for 
installation, off-site, and provide a superior level of treatment 
or clear advantage to on-site treatment BMPs 

 X 

 
 
4. Volume-based calculation (approximate) for sizing on-site or off-site Stormwater 

Retention/Infiltration, Harvest & Re-Use or Biotreatment facilities 
 

1)  Calculate the “Watershed Imperviousness Ratio”, i, which is equal to the percent of 
impervious area in the BMP Drainage Area divided by 100.  

2)  Calculate the composite runoff coefficient CBMP for the Drainage Area above using the 
following equation:  

CBMP = 0.858i
3
 – 0.78i

2
 + 0.774i + 0.04  

where:  CBMP = composite runoff coefficient; and, 

i = watershed imperviousness ratio. 

 
3) Determine the area-averaged “6-hour Mean Storm Rainfall”, P6, for the Drainage Area. 

This is calculated by multiplying the area averaged 2-year 1-hour value (0.55”-0.6”) by 
the appropriate regression coefficient from Table 1 (1.4807).  The 2-yr, 1-hr value for 
southern Ontario is approximately to 0.5” (P6 = 0.5*1.4807 = 0.74 and northern Ontario 
is approximately 0.6” in/hr (P6 = 0.6*1.4807 = 0.89).   

4) Determine the appropriate drawdown time.  Use the regression constant a = 1.582 for 
24 hours and a = 1.963 for 48 hours. Note: Regression constants are provided for both 
24 hour and 48 hour drawdown times; however, 48 hour drawdown times should be 
used in most areas of California. Drawdown times in excess of 48 hours should be 
used with caution as vector breeding can be a problem after water has stood in excess 
of 72 hours. (Use of the 24 hour drawdown time should be limited to drainage areas 
with coarse soils (Class ‘A’ soils, that readily drain.) 

5) Calculate the “Maximized Detention Volume”,  P0, using the following equation:  
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P0 = a · CBMP · P6  

where:  P0 = Maximized Detention Volume, in inches  

a = 1.582 for 24 hour and a = 1.963 for 48 hour drawdown,  

CBMP = composite runoff coefficient; and, 

P6 = 6-hour Mean Storm Rainfall, in inches  

6) Calculate the “Target Capture Volume”, V0, using the following equation:  

V0 = (P0 · A) / 12  

where:  V0 = Target Capture Volume, in acre-feet  

P0 = Maximized Detention Volume, in inches; and, 

A = BMP Drainage Area, in acres  
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Project Volume-based calculation (approximate) for planned on-site or off-site 
Stormwater Retention/Infiltration, Harvest & Re-Use or Biotreatment facilities: 
 
Variable Factor/Formula DA 1  

DMA 1  
UG 

Chambers

DA 1  
DMA 2 

UG 
Chambers

DA 2  
DMA 1 

UG 
Chambers 

DA 2  
DMA 2 

UG 
Chambers

DA 2  
DMA 2 

UG 
Chambers

Ratio of impervious 
surface/total site 
surface  

(i) 
0.95 0.95 0.95 0.95 0.95 

CBMP= runoff 
coefficient 

0.858i
3
– 0.78i

2
+ 

0.774i + 0.04 = 
0.807 0.807 0.807 0.807 0.807 

P6  **P6 = 2-yr,1- hr 
depth*1.4807 =  

0.825 0.825 0.825 0.825 0.825 

Detention Volume-
acre inches 

P0 =  a * CBMP * 
P6   = 

1.31 1.31 1.31 1.31 1.31 

Drawdown rate of 
basin/trench (a) 

1.582 for 24-hr 
drawdown or 
1.963 for 48-hr 
drawdown   = 

1.963 1.963 1.963 1.963 1.963 

Project Total Area 
(ac) 

(A) 
9.30 12.60 11.00 13.35 2.25 

Design Capture 
Volume, cu. ft. 
(DCV) 

V0 = [(P0 * 
A)/12]*43560 = 44,106 59,756 52,168 63,313 10,671 

Retention/treatment 
Volume provided, 
cu. ft. 

Dimensions of 
retention basin, 
trench, 
underground 
system or 
biotreatment 
basin provided = 

44,198 59,878 52,205 63,380 10,674 

 

**For P6 value, use site coordinates and NOAA website to determine project’s average 2-yr, 
1-hr rainfall depth, at: http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html  
*Includes 0.60 acres of offsite run-on.  
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5. Hydrologic Conditions of Concern (HCOC) and use of the on-line San Bernardino 
County HCOC Map for determining necessary mitigation steps necessary if there 
are HCOCs downstream of a project: 

 
Project applicants may access the on-line HCOC Map at: 
http://sbcounty.permitrack.com/WAP/. The map will indicate any hydrology concerns with 
downstream waterways that are hydraulically connected to the project and will indicate if 
there are any approved regional projects downstream that could be utilized for off-site 
mitigation of HCOCs.  Please indicate here if the project will or will not be able to 
retain/infilter, harvest and use or biotreat and detain the DCV, on-site, as calculated in 
Section 4 and if there are HCOCs identified downstream of the project: 
 
Retain or Harvest/Use the DCV on site? Yes X No  
Biotreat the DCV but not infilter the runoff? Yes  No X 
HCOCs identified downstream of site? Yes  No X 

 
If the entire DCV will not be retained on site, the DCV is biotreated but not infiltered or 
additional detention capacity is needed to address identified HCOCs, downstream of the site, 
please list here, what additional mitigation measures will be utilized (on-site or off-site) to 
address HCOCs (see Section 4.2.1-4.2.3 of the SB County WQMP Technical Guidance): 
 
The entire DCV will be retained on site. 
 
 

 
 
6. Site Plan and Conceptual Grading/Drainage Plan requirements for submission with 

the Preliminary WQMP: 
 
Provide a Site Plan and Conceptual Grading/Drainage Plan along with this Preliminary 
WQMP, which conceptually shows the proposed locations of buildings, homes, parking lots, 
parks, new paved roadways, landscaped areas, drainage patterns and drainage sub-areas, 
methods of conveyance, proposed retention/infiltration, harvest & use or biotreatment 
facilities that are planned for installation. Where it is determined to be infeasible to capture 
and detain design storm runoff volumes, on-site, please include other design features, as 
described in Section 3, above. Include numbered or lettered notes on the Site Plan with a 
legend detailing other BMPs, as described in Section 3. 



 

 

 

 

 

DCV CALCULATIONS 
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SELECT LOCATION

1. Manually:

       a) Enter location (decimal degrees, use "-" for S and W):   latitude:  33.986167    longitude: -117.603244 submit

       b) Select station (click here for a list of stations used in frequency analysis for CA): select station 

2. Use map:

  a) Select location
    (move crosshair or double click) 

  b) Click on station icon

    ( show stations on map) 

LOCATION INFORMATION:

Name: Ontario, California, US*

Latitude: 33.9862°

Longitude: -117.6032°

Elevation: 663 ft*

* source: Google Maps

PF tabular PF graphical Supplementary information

PDS-based precipitation frequency estimates with 90% confidence intervals (in inches)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min
0.112

(0.093-0.135)
0.147

(0.123-0.178)
0.193

(0.161-0.234)
0.230

(0.190-0.282)
0.280

(0.223-0.355)
0.318

(0.248-0.413)
0.357

(0.271-0.475)
0.397

(0.292-0.543)
0.450

(0.318-0.644)
0.492

(0.335-0.729)

10-min
0.160

(0.134-0.193)
0.211

(0.176-0.255)
0.277

(0.230-0.336)
0.330

(0.272-0.404)
0.402

(0.320-0.509)
0.456

(0.355-0.592)
0.512

(0.388-0.681)
0.568

(0.419-0.779)
0.645

(0.456-0.923)
0.705

(0.480-1.05)

15-min
0.193

(0.161-0.234)
0.255

(0.213-0.309)
0.335

(0.278-0.406)
0.399

(0.329-0.489)
0.486

(0.387-0.616)
0.552

(0.430-0.716)
0.619

(0.470-0.823)
0.687

(0.507-0.942)
0.780

(0.551-1.12)
0.852

(0.580-1.26)

30-min
0.287

(0.239-0.347)
0.378

(0.315-0.458)
0.496

(0.413-0.603)
0.592

(0.488-0.725)
0.720

(0.574-0.914)
0.818

(0.637-1.06)
0.918

(0.697-1.22)
1.02

(0.752-1.40)
1.16

(0.817-1.66)
1.26

(0.861-1.88)

60-min
0.423

(0.353-0.511)
0.557

(0.465-0.675)
0.731

(0.608-0.888)
0.872

(0.719-1.07)
1.06

(0.845-1.35)
1.21

(0.939-1.56)
1.35

(1.03-1.80)
1.50

(1.11-2.06)
1.71

(1.20-2.44)
1.86

(1.27-2.76)

2-hr
0.627

(0.523-0.758)
0.824

(0.687-0.998)
1.08

(0.894-1.31)
1.28

(1.05-1.56)
1.54

(1.23-1.96)
1.74

(1.36-2.26)
1.94

(1.47-2.58)
2.14

(1.58-2.93)
2.41

(1.70-3.45)
2.62

(1.78-3.88)

3-hr
0.783

(0.654-0.947)
1.03

(0.858-1.25)
1.34

(1.11-1.63)
1.59

(1.31-1.94)
1.91

(1.52-2.42)
2.15

(1.68-2.79)
2.40

(1.82-3.19)
2.64

(1.95-3.62)
2.97

(2.09-4.24)
3.21

(2.19-4.77)

6-hr
1.10

(0.919-1.33)
1.45

(1.21-1.75)
1.88

(1.56-2.28)
2.23

(1.84-2.73)
2.68

(2.13-3.40)
3.01

(2.35-3.91)
3.35

(2.54-4.45)
3.68

(2.72-5.05)
4.13

(2.91-5.90)
4.46

(3.04-6.62)

12-hr
1.44

(1.20-1.74)
1.90

(1.58-2.30)
2.48

(2.06-3.01)
2.94

(2.43-3.61)
3.55

(2.83-4.50)
4.00

(3.12-5.19)
4.45

(3.38-5.93)
4.91

(3.62-6.72)
5.50

(3.89-7.87)
5.96

(4.06-8.83)

24-hr
1.90

(1.68-2.19)

2.53
(2.24-2.93)

3.34
(2.95-3.87)

3.99
(3.49-4.65)

4.84
(4.10-5.84)

5.48
(4.55-6.75)

6.12
(4.96-7.72)

6.77
(5.34-8.77)

7.63
(5.78-10.3)

8.29
(6.06-11.6)

2-day
2.30

(2.04-2.66)

3.12
(2.76-3.60)

4.18
(3.69-4.84)

5.04
(4.40-5.88)

6.19
(5.24-7.46)

7.07
(5.86-8.70)

7.96
(6.44-10.0)

8.87
(6.99-11.5)

10.1
(7.64-13.6)

11.0
(8.08-15.4)

NOAA ATLAS 14 POINT PRECIPITATION FREQUENCY ESTIMATES: CA

Map data ©2016 GoogleReport a map error1 km 

POINT PRECIPITATION FREQUENCY (PF) ESTIMATES
WITH 90% CONFIDENCE INTERVALS AND SUPPLEMENTARY INFORMATION

NOAA Atlas 14, Volume 6, Version 2

 Print Page

Page 1 of 2PFDS: Contiguous US

1/14/2016http://hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_cont.html?bkmrk=ca
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3-day 2.48
(2.19-2.86)

3.40
(3.00-3.92)

4.61
(4.06-5.33)

5.59
(4.89-6.52)

6.92
(5.86-8.35)

7.95
(6.60-9.79)

9.00
(7.29-11.3)

10.1
(7.95-13.1)

11.6
(8.75-15.6)

12.7
(9.30-17.7)

4-day
2.68

(2.37-3.09)
3.70

(3.27-4.28)
5.05

(4.45-5.85)
6.15

(5.38-7.18)
7.65

(6.48-9.22)
8.81

(7.31-10.8)
10.0

(8.10-12.6)
11.2

(8.85-14.5)
12.9

(9.77-17.4)
14.2

(10.4-19.8)

7-day
3.10

(2.75-3.58)
4.31

(3.81-4.97)
5.90

(5.20-6.83)
7.20

(6.30-8.40)
8.99

(7.61-10.8)
10.4

(8.61-12.8)
11.8

(9.56-14.9)
13.3

(10.5-17.2)
15.3

(11.6-20.6)
16.9

(12.3-23.5)

10-day
3.37

(2.98-3.89)
4.69

(4.14-5.41)
6.44

(5.67-7.45)
7.88

(6.89-9.19)
9.86

(8.35-11.9)
11.4

(9.46-14.0)
13.0

(10.5-16.4)
14.6

(11.5-19.0)
16.9

(12.8-22.8)
18.7

(13.7-26.1)

20-day
4.02

(3.56-4.64)
5.65

(4.99-6.52)
7.84

(6.91-9.07)
9.67

(8.45-11.3)
12.2

(10.3-14.7)
14.2

(11.8-17.5)
16.3

(13.2-20.6)
18.5

(14.6-24.0)
21.6

(16.4-29.2)
24.1

(17.6-33.6)

30-day
4.74

(4.20-5.47)
6.68

(5.90-7.71)
9.31

(8.21-10.8)
11.5

(10.1-13.5)
14.7

(12.4-17.7)
17.2

(14.3-21.2)
19.8

(16.1-25.0)
22.6

(17.8-29.3)
26.6

(20.1-35.9)
29.8

(21.8-41.6)

45-day
5.63

(4.98-6.49)
7.91

(6.99-9.13)
11.1

(9.75-12.8)
13.8

(12.0-16.1)
17.6

(14.9-21.2)
20.7

(17.2-25.5)
24.1

(19.5-30.3)
27.6

(21.8-35.8)
32.7

(24.8-44.2)
36.9

(27.0-51.5)

60-day
6.52

(5.77-7.52)

9.10
(8.04-10.5)

12.7
(11.2-14.7)

15.8
(13.8-18.4)

20.3
(17.2-24.5)

24.0
(19.9-29.5)

27.9
(22.6-35.2)

32.2
(25.4-41.7)

38.4
(29.1-51.8)

43.5
(31.8-60.7)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).

Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for a given duration and average 
recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not checked against probable maximum precipitation (PMP) 
estimates and may be higher than currently valid PMP values.

Please refer to NOAA Atlas 14 document for more information.

 Estimates from the table in csv format:   precipitation frequency estimates  Submit

Main Link Categories:
Home | NWC(OHD)

US Department of Commerce
National Oceanic and Atmospheric Administration 
National Weather Service
National Water Center (formerly OHD)
1325 East West Highway
Silver Spring, MD 20910

Page Author: HDSC webmaster

Page last modified: August 27, 2014 

Map Disclaimer
Disclaimer
Credits
Glossary

Privacy Policy
About Us

Career Opportunities

Page 2 of 2PFDS: Contiguous US

1/14/2016http://hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_cont.html?bkmrk=ca



Worksheets from Orange County Technical Guidance Document (5-19-2011) 
See TGD for instructions and/or examples related to these worksheets 

www.ocwatersheds.com/WQMP.aspx 

Worksheet H: Factor of Safety and Design Infiltration Rate Worksheet 
Applicable to: Entire Site 

Factor Category Factor Description 

Assigned 

Weight (w) 

Factor 

Value (v) 

Product (p) 

p = w x v 

A 
Suitability 

Assessment 

Soil assessment methods 0.25 1 0.25 

Predominant soil texture 0.25 2 0.50 

Site soil variability 0.25 1 0.25 

Depth to groundwater / impervious 

layer 
0.25 1 0.25 

Suitability Assessment Safety Factor, SA = Σp 1.25 

B Design 

Tributary area size 0.75 3 0.75 

Level of pretreatment/ expected 

sediment loads 
0.25 1 0.25 

Redundancy 0.25 3 0.75 

Compaction during construction 0.25 1 0.25 

Design Safety Factor, SB = Σp 2.00 

Combined Safety Factor, STOT= SA x SB  2.50 

Measured Infiltration Rate, inch/hr, KM 

(corrected for test-specific bias) 
3.0 

Design Infiltration Rate, in/hr, KDESIGN = KM / STOT 1.20 

Supporting Data 

Briefly describe infiltration test and provide reference to test forms: 

A double-ring infiltrometer test will be conducted at the project site to support a minimum 

measured infiltration result of 3.0 in/hr. The design infiltration rate is 1.20 in/hr after applying the 

appropriate safety factor. This design rate is suitable for infiltration facilities. 

Note: The minimum combined adjustment factor shall not be less than 2.0 and the maximum 

combined adjustment factor shall not exceed 9.0. 

 



FLOW-BASED BMP DESIGN 
 
DA 1 DMA 1 – BIOCLEAN NUTRIENT SEPARATING BAFFLE BOX 
 

Region  Valley 

Drainage Area (acres)  9.30  acres 

Drainage Area (sq‐ft)  405,108  sq‐ft 

Impervious Coeff  i =  0.95  < 1.0 

Runoff Coeff  C =   0.81 

1‐hr 2‐yr from NOAA   0.557 

Itensity Coeff  0.2787 

Intensity BMP (in/hr)  0.310 

Flow (cfs)  Q =  2.33 

Use NSBB‐5‐10.5‐84 
80% @ 75 Micron treats 2.57 cfs 
 
DA 1 DMA 2 – BIOCLEAN NUTRIENT SEPARATING BAFFLE BOX 
 

Region  Valley 

Drainage Area (acres)  12.60  acres 

Drainage Area (sq‐ft)  548,856  sq‐ft 

Impervious Coeff  i =  0.95  < 1.0 

Runoff Coeff  C =   0.81 

1‐hr 2‐yr from NOAA   0.557 

Itensity Coeff  0.2787 

Intensity BMP (in/hr)  0.310 

Flow (cfs)  Q =  3.16 

Use NSBB‐6‐12‐84 
80% @ 75 Micron treats 3.53 cfs 
 
DA 2 DMA 1 – BIOCLEAN NUTRIENT SEPARATING BAFFLE BOX 
 

Region  Valley 

Drainage Area (acres)  11.00  acres 

Drainage Area (sq‐ft)  479,160  sq‐ft 

Impervious Coeff  i =  0.95  < 1.0 

Runoff Coeff  C =   0.81 

1‐hr 2‐yr from NOAA   0.557 

Itensity Coeff  0.2787 

Intensity BMP (in/hr)  0.310 

Flow (cfs)  Q =  2.76 

Use NSBB‐6‐12‐84 
80% @ 75 Micron treats 3.53 cfs 
   



DA 2 DMA 2 – BIOCLEAN NUTRIENT SEPARATING BAFFLE BOX 
Region  Valley 

Drainage Area (acres)  13.35  acres 

Drainage Area (sq‐ft)  581,526  sq‐ft 

Impervious Coeff  i =  0.95  < 1.0 

Runoff Coeff  C =   0.81 

1‐hr 2‐yr from NOAA   0.557 

Itensity Coeff  0.2787 

Intensity BMP (in/hr)  0.310 

Flow (cfs)  Q =  3.34 

Use NSBB‐6‐12‐84 
80% @ 75 Micron treats 3.53 cfs 
 
DA 2 DMA 3 – BIOCLEAN NUTRIENT SEPARATING BAFFLE BOX 
Region  Valley 

Drainage Area (acres)  2.25  acres 

Drainage Area (sq‐ft)  98,010  sq‐ft 

Impervious Coeff  i =  0.95  < 1.0 

Runoff Coeff  C =   0.81 

1‐hr 2‐yr from NOAA   0.557 

Itensity Coeff  0.2787 

Intensity BMP (in/hr)  0.310 

Flow (cfs)  Q =  0.56 

Use NSBB‐3‐6‐72 
80% @ 75 Micron treats 0.88 cfs 
   



VOLUME-BASED BMP DESIGN 
 
DA 1 DMA 1 - UNDERGROUND INFILTRATION CHAMBERS 

Region  Valley 

Drainage Area (acres)  9.30  acres 

Drainage Area (sq‐ft)  405,108  sq‐ft 

Impervious Coeff  i =  0.95  < 1.0 

Runoff Coeff  C =   0.807 

1‐hr 2‐yr from NOAA   0.557 

P6 Coeff  1.4807 

Mean 6‐hr (P6)  0.825 

Drawdown Rate (a)  1.963 

DCV  44,106  cu‐ft 

DCV  1.013  acre‐ft 

 

 

  



DA 1 DMA 2 - UNDERGROUND INFILTRATION CHAMBERS 

Region  Valley 

Drainage Area (acres)  12.60  acres 

Drainage Area (sq‐ft)  548,856  sq‐ft 

Impervious Coeff  i =  0.95  < 1.0 

Runoff Coeff  C =   0.807 

1‐hr 2‐yr from NOAA   0.557 

P6 Coeff  1.4807 

Mean 6‐hr (P6)  0.825 

Drawdown Rate (a)  1.963 

DCV  59,756  cu‐ft 

DCV  1.372  acre‐ft 

 

 

  



DA 2 DMA 1 - UNDERGROUND INFILTRATION CHAMBERS 

Region  Valley 

Drainage Area (acres)  11.00  acres 

Drainage Area (sq‐ft)  479,160  sq‐ft 

Impervious Coeff  i =  0.95  < 1.0 

Runoff Coeff  C =   0.807 

1‐hr 2‐yr from NOAA   0.557 

P6 Coeff  1.4807 

Mean 6‐hr (P6)  0.825 

Drawdown Rate (a)  1.963 

DCV  52,168  cu‐ft 

DCV  1.198  acre‐ft 

 

 



DA 2 DMA 2 - UNDERGROUND INFILTRATION CHAMBERS 

Region  Valley 

Drainage Area (acres)  13.35  acres 

Drainage Area (sq‐ft)  581,526  sq‐ft 

Impervious Coeff  i =  0.95  < 1.0 

Runoff Coeff  C =   0.807 

1‐hr 2‐yr from NOAA   0.557 

P6 Coeff  1.4807 

Mean 6‐hr (P6)  0.825 

Drawdown Rate (a)  1.963 

DCV  63,313  cu‐ft 

DCV  1.453  acre‐ft 

 

 

  



DA 2 DMA 3 - UNDERGROUND INFILTRATION CHAMBERS 

Region  Valley 

Drainage Area (acres)  2.25  acres 

Drainage Area (sq‐ft)  98,010  sq‐ft 

Impervious Coeff  i =  0.95  < 1.0 

Runoff Coeff  C =   0.807 

1‐hr 2‐yr from NOAA   0.557 

P6 Coeff  1.4807 

Mean 6‐hr (P6)  0.825 

Drawdown Rate (a)  1.963 

DCV  10,671  cu‐ft 

DCV  0.245  acre‐ft 
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Preliminary Water Quality Management Plan 
(PWQMP) 

 
For compliance with Santa Ana Regional Water Quality Control Board 

 
Order Number R8-2002-0012 (NPDES Permit No. CAS618036) 

 
for 

 

Project Name: West Ontario Commerce Center – Building 2 

Ontario Project #: PDEV16-________ 

Project Description: Light Industrial 

Applicant Name: Real Estate Development Associates 

Applicant Address: 
4100 MacArthur Boulevard, Suite 120 

Newport Beach, CA 92660 

Project Address: 
Merrill Avenue, Carpenter Avenue, and 

Eucalyptus Avenue 

Size of Development: 48.00 Acres 
 

 
 

 
 
 

1st Submittal Date: 11/28/2016 
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Preliminary Water Quality Management Plan (PWQMP) 
 

1. Introduction 
 
The Preliminary Water Quality Management Plan (PWQMP) is a planning tool to improve 
integration of required water quality elements, stormwater management, water conservation, 
rainwater harvesting and re-use, and flood management in land use planning and the City’s 
development process. The Preliminary WQMP will assist project applicants and planners in 
properly designing and laying out project sites so that water quality may be incorporated in 
the most effective manner and at the lowest cost for the developer. 
 
The San Bernardino County Municipal Separate Storm Sewer System Permit (MS4 Permit) 
requires project-specific Water Quality Management plans (WQMP) to be prepared for all 
priority new development and significant redevelopment projects listed in Section 2 of this 
document. The MS4 Permit stipulates that the City of Ontario require priority project 
applicants to submit a Preliminary project-specific WQMP, as early as possible, during the 
environmental review or planning phase of a development project and that the Preliminary 
WQMP be approved prior to the issuance of land use entitlement.   

 
2. Priority Projects (requiring a Preliminary WQMP) 
 
Land Use entitlement shall not be issued for any of the listed projects, below, until a 
Preliminary WQMP has been approved by the City’s Engineering Department.  For 
construction projects not going through entitlement, a Preliminary and Final project-specific 
WQMP shall be approved, prior to the issuance of construction permits: 
 
Check the appropriate project category below, for this project: 
 

Check 
below 

Project  Categories 

X 

1.   All significant re-development projects. Significant re-development is 
defined as the addition or replacement of 5,000 or more square feet of 
impervious surface on an already developed site subject to discretionary 
approval of the Permittee. Redevelopment does not include routine 
maintenance activities that are conducted to maintain original line and 
grade, hydraulic capacity, original purpose of the facility, or emergency 
redevelopment activity required to protect public health and safety. Where 
redevelopment results in an increase of less than fifty percent of the 
impervious surfaces of a previously existing developed site, and the 
existing development was not subject to WQMP requirements, the numeric 
sizing criteria discussed below applies only to the addition or replacement, 
and not to the entire developed site.  Where redevelopment results in an 
increase of fifty percent or more of the impervious surfaces of a previously 
existing developed site, the numeric sizing criteria applies to the entire 
development (new and existing). 
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Check 
below 

Project  Categories 

 

2.    New development projects that create 10,000 square feet or more of 
impervious surface (collectively over the entire project site) including 
commercial, industrial, residential housing subdivisions (i.e., detached 
single family home subdivisions, multi-family attached subdivisions or 
townhomes, condominiums, apartments, etc.), mixed-use, and public 
projects.  This category includes development projects on public and 
private land, which fall under the planning and building authority of the 
permitting agency. 

 
3. Automotive repair shops (with SIC codes 5013, 5014, 5541, 7532- 7534, 

7536-7539). 

 
4.    Restaurants and Food Service Establishments where the land area of 

development is 5,000 square feet or more. 

 

5.    Developments of 2,500 square feet of impervious surface or more 
adjacent to (within 200 feet) or discharging directly into environmentally 
sensitive areas (ESA’s) such as areas designated in the Ocean Plan as 
areas of special biological significance or waterbodies listed on the CWA 
Section 303(d) list of impaired waters. 

 
6.    Parking lots of 5,000 square feet or more exposed to storm water.  Parking 

lot is defined as land area or facility for the temporary storage of motor 
vehicles. 

 
7.    Retail Gasoline Outlets (RGOs) that are either 5,000 sq ft or more, or have 

a projected average daily traffic of 100 or more vehicles per day. 

 8.    *This project is not covered under any of the categories listed above. 

 
* If the development is not covered under any of the project categories listed in Section 2, the 
project is not required to design and install Site Design/LID BMPs or Treatment Control BMPs 
to treat the design storm event (Design Capture Volume) described in Section 4. 

 
3. Preliminary WQMP Objectives 
 
Through a combination of Site Design/LID BMPs (where feasible), Source Control, and/or 
Treatment Control BMPs, project-specific WQMPs shall address all identified pollutants and 
hydrologic conditions of concern from new development and significant re-development 
projects for the categories of projects (priority projects) listed in Section 2.  Under each type 
of BMP, listed below, please indicate which BMPs are planned to be implemented and 
included in the Final WQMP for the project: 
 
 
A. Site Design/LID (Low Impact Design) for Reducing Stormwater Runoff: 
 
The MS4 Permit requires each priority development project to infiltrate, harvest and use, 
evapotranspire, or bio-treat the runoff from a 2-yr, 24-hour storm event (Design Capture 
Volume). If site conditions do not permit infiltration, harvest and use, evapotranspiration, 
and/or bio-treatment of the entire Design Capture Volume, at the project site, Site Design/LID 
techniques are required to be implemented to the Maximum Extent Practicable, at the project 
site, and the remainder of the DCV shall be infiltrated, harvested, bio-treated or treated by 
alternative measures. 
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Project applicants shall submit a Preliminary WQMP that documents the LID/Site Design 
BMPs, proposed for the project.  Please indicate, in the table below, which Site Design/LID 
BMPs will be utilized on this project to accomplish this requirement: 

 
  

 
Site Design/LID Practice 

 
Planned

 
Not 

Planned 
Provide at least the minimum effective area required for LID 
BMPs, to comply with the WQMP (see Table 3-1 below). 

 X1 

Grade parking lot areas/drive aisles/roof drains to sheet flow 
runoff into landscaped swales, via curb cuts or zero-face 
curbs or otherwise disconnect direct drainage from MS4. 

 X2 

Design landscaped areas as swales and grade to accept 
runoff from building roofs, parking lots and project roadways. 

 X2 

Install surface retention basins or infiltration trenches to 
receive impervious area runoff. 

X  

Install pervious pavement in parking stalls, alleys, driveways, 
gutters, walkways, trails or patios. 

 X2 

Install underground stormwater retention chambers where 
downstream landscaped areas are limited. 

X  

Install approved Stormwater Drywells in detention areas.  X2 
Construct streets, sidewalks, and parking lot stalls to the 
minimum widths necessary. 

X  

Install on-site Biotreatment basins/trenches with underdrains, 
where soil type is poorly draining. 

 X1 

Install “Engineered Soil” to increase uptake/soil storage 
capacity and/or evapotranspiration. 

 X1 

Install Rainwater Harvesting/Use Equipment.  X1 
Utilize approved off-site retention/infiltration, biotreatment or 
proprietary treatment, where it is infeasible to install, on-site. 

 X1 

1 Project capable of retaining the full DCV onsite and not required to demonstrate this site design. 
2 A majority of the site will be captured and retained by the proposed underground infiltration facilities. 
 
Table 3-1  Minimum Effective Area1 Required for LID BMPs (surface + subsurface facilities) 
for Project WQMP to Demonstrate Infeasibility2 (% of site) 
 

Project Type New 
Development

Re-Development 

SF/MF Residential < 7 du/ac 10% 5% 
SF/MF Residential < 7 - 18 du/ac 7% 3.5% 
SF/MF Residential > 18 du/ac 5% 2.5% 
Mixed Use, Commercial/Industrial w/FAR< 1.0 10% 5% 
Mixed Use, Commercial/Industrial w/FAR 1.0-2.0 7% 3.5% 
Mixed Use, Commercial/Industrial w/FAR> 2.0 5% 2.5% 
Podium (parking under > 75% of project) 3% 1.5% 
Zoning allowing development to property lines 2% 1% 
Transit Oriented Development3 5% 2.5% 
Parking 5% 2.5% 
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1  “Effective area” is defined as land area which 1) is suitable for a retention/infiltration BMP 
(based on infeasibility criteria) and 2) is located down-gradient from building roof or paved 
areas, so that it may receive gravity flow runoff. 
2  Criteria only required if the project WQMP seeks to demonstrate that the full DCV cannot 
be feasibly managed on-site. 
3  Transit oriented development is defined as a project with development center within one 
half mile of a mass transit center. 
Key:  du/ac = dwelling units/acre, FAR = Floor Area Ratio = ratio of gross floor area of 
building to gross lot area, MF = Multi Family, SF = Single Family 

 
 

B. Source Control BMPs – The following BMPs are designed to control stormwater 
pollutants and runoff water at the location where it is generated. Please indicate which of 
the listed BMPs are planned to be implemented for the project: 
 

Source Control BMPs Planned Not 
Planned 

Minimize non-stormwater site runoff through efficient 
irrigation system design and controllers. 

X  

Minimize trash and debris in storm runoff through a regular 
parking lot, storage yard and roadway sweeping program. 

X  

Provide proper covers/roofs and secondary containment for 
outside material storage & work areas. 

 X1 

Provide solid roofs over all trash enclosures. X  
Site Owner(s)/Property Manager/HOA or POA will be familiar 
with the project WQMP and stormwater BMPs. 

X  

Owner or HOA or POA to provide Education/Training of site 
occupants and employees on stormwater BMPs. 

X  

Install stormwater placards/stenciled messages with a “No 
Dumping” message on all on-site/off-site storm drain inlets.  

X  

Provide contained equipment/vehicle wash rack areas that 
discharge to sanitary sewer. 

 X2 

1 Not applicable. No outside material storage or work areas. Secondary containment not needed. 
2 Not applicable, no vehicle wash areas. 
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C. Treatment Control BMPs – The following BMPs are designed to control stormwater 
pollutants where it is not feasible to install on-site Site Design/LID BMPs, with the 
requisite capacity to treat the Design Capture Volume for identified Pollutants of Concern 
or where pretreatment of stormwater runoff is required, ahead of infiltration BMPs.  Please 
indicate which of the listed BMPs are planned to be implemented for the project: 

 
Treatment Control BMP Planned Not 

Planned 
Gravity Separator devices for pretreatment of sediment, 
trash/litter or Oil & Grease 

X  

Proprietary Biofiltration vaults/devices   X 
Media Cartridge Filtration Vaults  X 
Proprietary Filter Inserts for on-site storm drain inlets or 
retention basin/trench overflow drains 

X  

Regional Treatment facilities are installed or are planned for 
installation, off-site, and provide a superior level of treatment 
or clear advantage to on-site treatment BMPs 

 X 

 
 
4. Volume-based calculation (approximate) for sizing on-site or off-site Stormwater 

Retention/Infiltration, Harvest & Re-Use or Biotreatment facilities 
 

1)  Calculate the “Watershed Imperviousness Ratio”, i, which is equal to the percent of 
impervious area in the BMP Drainage Area divided by 100.  

2)  Calculate the composite runoff coefficient CBMP for the Drainage Area above using the 
following equation:  

CBMP = 0.858i
3
 – 0.78i

2
 + 0.774i + 0.04  

where:  CBMP = composite runoff coefficient; and, 

i = watershed imperviousness ratio. 

 
3) Determine the area-averaged “6-hour Mean Storm Rainfall”, P6, for the Drainage Area. 

This is calculated by multiplying the area averaged 2-year 1-hour value (0.55”-0.6”) by 
the appropriate regression coefficient from Table 1 (1.4807).  The 2-yr, 1-hr value for 
southern Ontario is approximately to 0.5” (P6 = 0.5*1.4807 = 0.74 and northern Ontario 
is approximately 0.6” in/hr (P6 = 0.6*1.4807 = 0.89).   

4) Determine the appropriate drawdown time.  Use the regression constant a = 1.582 for 
24 hours and a = 1.963 for 48 hours. Note: Regression constants are provided for both 
24 hour and 48 hour drawdown times; however, 48 hour drawdown times should be 
used in most areas of California. Drawdown times in excess of 48 hours should be 
used with caution as vector breeding can be a problem after water has stood in excess 
of 72 hours. (Use of the 24 hour drawdown time should be limited to drainage areas 
with coarse soils (Class ‘A’ soils, that readily drain.) 

5) Calculate the “Maximized Detention Volume”,  P0, using the following equation:  
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P0 = a · CBMP · P6  

where:  P0 = Maximized Detention Volume, in inches  

a = 1.582 for 24 hour and a = 1.963 for 48 hour drawdown,  

CBMP = composite runoff coefficient; and, 

P6 = 6-hour Mean Storm Rainfall, in inches  

6) Calculate the “Target Capture Volume”, V0, using the following equation:  

V0 = (P0 · A) / 12  

where:  V0 = Target Capture Volume, in acre-feet  

P0 = Maximized Detention Volume, in inches; and, 

A = BMP Drainage Area, in acres  
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Project Volume-based calculation (approximate) for planned on-site or off-site 
Stormwater Retention/Infiltration, Harvest & Re-Use or Biotreatment facilities: 
 

Variable Factor/Formula DA1 
DMA 1 

Infiltration 
Basin 

DA 1  
DMA 2  

UG 
Chambers 

DA 1  
DMA 3 

UG 
Chambers

Ratio of impervious 
surface/total site 
surface  

(i) 
0.95 0.95 0.95 

CBMP= runoff 
coefficient 

0.858i
3
– 0.78i

2
+ 0.774i + 

0.04 = 
0.807 0.807 0.807 

P6  **P6 = 2-yr,1- hr 
depth*1.4807 =  

0.825 0.825 0.825 

Detention Volume-
acre inches 

P0 =  a * CBMP * P6   = 1.31 1.31 1.31 

Drawdown rate of 
basin/trench (a) 

1.582 for 24-hr drawdown 
or 1.963 for 48-hr 
drawdown   = 

1.963 1.963 1.963 

Project Total Area 
(ac) 

(A) 
25.85 10.70 10.85 

Design Capture 
Volume, cu. ft. 
(DCV) 

V0 = [(P0 * A)/12]*43560 = 
122,595 50,745 51,457 

Retention/treatment 
Volume provided, 
cu. ft. 

Dimensions of retention 
basin, trench, 
underground system or 
biotreatment basin 
provided = 

123,314 50,870 51,538 

 
**For P6 value, use site coordinates and NOAA website to determine project’s average 2-yr, 
1-hr rainfall depth, at: http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html  
*Includes 0.60 acres of offsite run-on.  
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5. Hydrologic Conditions of Concern (HCOC) and use of the on-line San Bernardino 
County HCOC Map for determining necessary mitigation steps necessary if there 
are HCOCs downstream of a project: 

 
Project applicants may access the on-line HCOC Map at: 
http://sbcounty.permitrack.com/WAP/. The map will indicate any hydrology concerns with 
downstream waterways that are hydraulically connected to the project and will indicate if 
there are any approved regional projects downstream that could be utilized for off-site 
mitigation of HCOCs.  Please indicate here if the project will or will not be able to 
retain/infilter, harvest and use or biotreat and detain the DCV, on-site, as calculated in 
Section 4 and if there are HCOCs identified downstream of the project: 
 
Retain or Harvest/Use the DCV on site? Yes X No  
Biotreat the DCV but not infilter the runoff? Yes  No X 
HCOCs identified downstream of site? Yes  No X 

 
If the entire DCV will not be retained on site, the DCV is biotreated but not infiltered or 
additional detention capacity is needed to address identified HCOCs, downstream of the site, 
please list here, what additional mitigation measures will be utilized (on-site or off-site) to 
address HCOCs (see Section 4.2.1-4.2.3 of the SB County WQMP Technical Guidance): 
 
The entire DCV will be retained on site. 
 
 

 
 
6. Site Plan and Conceptual Grading/Drainage Plan requirements for submission with 

the Preliminary WQMP: 
 
Provide a Site Plan and Conceptual Grading/Drainage Plan along with this Preliminary 
WQMP, which conceptually shows the proposed locations of buildings, homes, parking lots, 
parks, new paved roadways, landscaped areas, drainage patterns and drainage sub-areas, 
methods of conveyance, proposed retention/infiltration, harvest & use or biotreatment 
facilities that are planned for installation. Where it is determined to be infeasible to capture 
and detain design storm runoff volumes, on-site, please include other design features, as 
described in Section 3, above. Include numbered or lettered notes on the Site Plan with a 
legend detailing other BMPs, as described in Section 3. 



 

 

 

 

 

DCV CALCULATIONS 
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DATA DESCRIPTION

Data type: precipitation depth  Units: english  Time series type: partial duration 

SELECT LOCATION

1. Manually:

       a) Enter location (decimal degrees, use "-" for S and W):   latitude:  33.986167    longitude: -117.603244 submit

       b) Select station (click here for a list of stations used in frequency analysis for CA): select station 

2. Use map:

  a) Select location
    (move crosshair or double click) 

  b) Click on station icon

    ( show stations on map) 

LOCATION INFORMATION:

Name: Ontario, California, US*

Latitude: 33.9862°

Longitude: -117.6032°

Elevation: 663 ft*

* source: Google Maps

PF tabular PF graphical Supplementary information

PDS-based precipitation frequency estimates with 90% confidence intervals (in inches)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min
0.112

(0.093-0.135)
0.147

(0.123-0.178)
0.193

(0.161-0.234)
0.230

(0.190-0.282)
0.280

(0.223-0.355)
0.318

(0.248-0.413)
0.357

(0.271-0.475)
0.397

(0.292-0.543)
0.450

(0.318-0.644)
0.492

(0.335-0.729)

10-min
0.160

(0.134-0.193)
0.211

(0.176-0.255)
0.277

(0.230-0.336)
0.330

(0.272-0.404)
0.402

(0.320-0.509)
0.456

(0.355-0.592)
0.512

(0.388-0.681)
0.568

(0.419-0.779)
0.645

(0.456-0.923)
0.705

(0.480-1.05)

15-min
0.193

(0.161-0.234)
0.255

(0.213-0.309)
0.335

(0.278-0.406)
0.399

(0.329-0.489)
0.486

(0.387-0.616)
0.552

(0.430-0.716)
0.619

(0.470-0.823)
0.687

(0.507-0.942)
0.780

(0.551-1.12)
0.852

(0.580-1.26)

30-min
0.287

(0.239-0.347)
0.378

(0.315-0.458)
0.496

(0.413-0.603)
0.592

(0.488-0.725)
0.720

(0.574-0.914)
0.818

(0.637-1.06)
0.918

(0.697-1.22)
1.02

(0.752-1.40)
1.16

(0.817-1.66)
1.26

(0.861-1.88)

60-min
0.423

(0.353-0.511)
0.557

(0.465-0.675)
0.731

(0.608-0.888)
0.872

(0.719-1.07)
1.06

(0.845-1.35)
1.21

(0.939-1.56)
1.35

(1.03-1.80)
1.50

(1.11-2.06)
1.71

(1.20-2.44)
1.86

(1.27-2.76)

2-hr
0.627

(0.523-0.758)
0.824

(0.687-0.998)
1.08

(0.894-1.31)
1.28

(1.05-1.56)
1.54

(1.23-1.96)
1.74

(1.36-2.26)
1.94

(1.47-2.58)
2.14

(1.58-2.93)
2.41

(1.70-3.45)
2.62

(1.78-3.88)

3-hr
0.783

(0.654-0.947)
1.03

(0.858-1.25)
1.34

(1.11-1.63)
1.59

(1.31-1.94)
1.91

(1.52-2.42)
2.15

(1.68-2.79)
2.40

(1.82-3.19)
2.64

(1.95-3.62)
2.97

(2.09-4.24)
3.21

(2.19-4.77)

6-hr
1.10

(0.919-1.33)
1.45

(1.21-1.75)
1.88

(1.56-2.28)
2.23

(1.84-2.73)
2.68

(2.13-3.40)
3.01

(2.35-3.91)
3.35

(2.54-4.45)
3.68

(2.72-5.05)
4.13

(2.91-5.90)
4.46

(3.04-6.62)

12-hr
1.44

(1.20-1.74)
1.90

(1.58-2.30)
2.48

(2.06-3.01)
2.94

(2.43-3.61)
3.55

(2.83-4.50)
4.00

(3.12-5.19)
4.45

(3.38-5.93)
4.91

(3.62-6.72)
5.50

(3.89-7.87)
5.96

(4.06-8.83)

24-hr
1.90

(1.68-2.19)

2.53
(2.24-2.93)

3.34
(2.95-3.87)

3.99
(3.49-4.65)

4.84
(4.10-5.84)

5.48
(4.55-6.75)

6.12
(4.96-7.72)

6.77
(5.34-8.77)

7.63
(5.78-10.3)

8.29
(6.06-11.6)

2-day
2.30

(2.04-2.66)

3.12
(2.76-3.60)

4.18
(3.69-4.84)

5.04
(4.40-5.88)

6.19
(5.24-7.46)

7.07
(5.86-8.70)

7.96
(6.44-10.0)

8.87
(6.99-11.5)

10.1
(7.64-13.6)

11.0
(8.08-15.4)

NOAA ATLAS 14 POINT PRECIPITATION FREQUENCY ESTIMATES: CA

Map data ©2016 GoogleReport a map error1 km 

POINT PRECIPITATION FREQUENCY (PF) ESTIMATES
WITH 90% CONFIDENCE INTERVALS AND SUPPLEMENTARY INFORMATION

NOAA Atlas 14, Volume 6, Version 2

 Print Page
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3-day 2.48
(2.19-2.86)

3.40
(3.00-3.92)

4.61
(4.06-5.33)

5.59
(4.89-6.52)

6.92
(5.86-8.35)

7.95
(6.60-9.79)

9.00
(7.29-11.3)

10.1
(7.95-13.1)

11.6
(8.75-15.6)

12.7
(9.30-17.7)

4-day
2.68

(2.37-3.09)
3.70

(3.27-4.28)
5.05

(4.45-5.85)
6.15

(5.38-7.18)
7.65

(6.48-9.22)
8.81

(7.31-10.8)
10.0

(8.10-12.6)
11.2

(8.85-14.5)
12.9

(9.77-17.4)
14.2

(10.4-19.8)

7-day
3.10

(2.75-3.58)
4.31

(3.81-4.97)
5.90

(5.20-6.83)
7.20

(6.30-8.40)
8.99

(7.61-10.8)
10.4

(8.61-12.8)
11.8

(9.56-14.9)
13.3

(10.5-17.2)
15.3

(11.6-20.6)
16.9

(12.3-23.5)

10-day
3.37

(2.98-3.89)
4.69

(4.14-5.41)
6.44

(5.67-7.45)
7.88

(6.89-9.19)
9.86

(8.35-11.9)
11.4

(9.46-14.0)
13.0

(10.5-16.4)
14.6

(11.5-19.0)
16.9

(12.8-22.8)
18.7

(13.7-26.1)

20-day
4.02

(3.56-4.64)
5.65

(4.99-6.52)
7.84

(6.91-9.07)
9.67

(8.45-11.3)
12.2

(10.3-14.7)
14.2

(11.8-17.5)
16.3

(13.2-20.6)
18.5

(14.6-24.0)
21.6

(16.4-29.2)
24.1

(17.6-33.6)

30-day
4.74

(4.20-5.47)
6.68

(5.90-7.71)
9.31

(8.21-10.8)
11.5

(10.1-13.5)
14.7

(12.4-17.7)
17.2

(14.3-21.2)
19.8

(16.1-25.0)
22.6

(17.8-29.3)
26.6

(20.1-35.9)
29.8

(21.8-41.6)

45-day
5.63

(4.98-6.49)
7.91

(6.99-9.13)
11.1

(9.75-12.8)
13.8

(12.0-16.1)
17.6

(14.9-21.2)
20.7

(17.2-25.5)
24.1

(19.5-30.3)
27.6

(21.8-35.8)
32.7

(24.8-44.2)
36.9

(27.0-51.5)

60-day
6.52

(5.77-7.52)

9.10
(8.04-10.5)

12.7
(11.2-14.7)

15.8
(13.8-18.4)

20.3
(17.2-24.5)

24.0
(19.9-29.5)

27.9
(22.6-35.2)

32.2
(25.4-41.7)

38.4
(29.1-51.8)

43.5
(31.8-60.7)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).

Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for a given duration and average 
recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not checked against probable maximum precipitation (PMP) 
estimates and may be higher than currently valid PMP values.

Please refer to NOAA Atlas 14 document for more information.

 Estimates from the table in csv format:   precipitation frequency estimates  Submit

Main Link Categories:
Home | NWC(OHD)

US Department of Commerce
National Oceanic and Atmospheric Administration 
National Weather Service
National Water Center (formerly OHD)
1325 East West Highway
Silver Spring, MD 20910

Page Author: HDSC webmaster

Page last modified: August 27, 2014 
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Worksheets from Orange County Technical Guidance Document (5-19-2011) 
See TGD for instructions and/or examples related to these worksheets 

www.ocwatersheds.com/WQMP.aspx 

Worksheet H: Factor of Safety and Design Infiltration Rate Worksheet 
Applicable to: Entire Site 

Factor Category Factor Description 

Assigned 

Weight (w) 

Factor 

Value (v) 

Product (p) 

p = w x v 

A 
Suitability 

Assessment 

Soil assessment methods 0.25 1 0.25 

Predominant soil texture 0.25 2 0.50 

Site soil variability 0.25 1 0.25 

Depth to groundwater / impervious 

layer 
0.25 1 0.25 

Suitability Assessment Safety Factor, SA = Σp 1.25 

B Design 

Tributary area size 0.75 3 0.75 

Level of pretreatment/ expected 

sediment loads 
0.25 1 0.25 

Redundancy 0.25 3 0.75 

Compaction during construction 0.25 1 0.25 

Design Safety Factor, SB = Σp 2.00 

Combined Safety Factor, STOT= SA x SB  2.50 

Measured Infiltration Rate, inch/hr, KM 

(corrected for test-specific bias) 
3.0 

Design Infiltration Rate, in/hr, KDESIGN = KM / STOT 1.20 

Supporting Data 

Briefly describe infiltration test and provide reference to test forms: 

A double-ring infiltrometer test will be conducted at the project site to support a minimum 

measured infiltration result of 3.0 in/hr. The design infiltration rate is 1.20 in/hr after applying the 

appropriate safety factor. This design rate is suitable for infiltration facilities. 

Note: The minimum combined adjustment factor shall not be less than 2.0 and the maximum 

combined adjustment factor shall not exceed 9.0. 

 



FLOW-BASED BMP DESIGN 
 
DA 1 DMA 2 – BIOCLEAN NUTRIENT SEPARATING BAFFLE BOX 
 

Region  Valley 

Drainage Area (acres)  10.70  acres 

Drainage Area (sq‐ft)  466,092  sq‐ft 

Impervious Coeff  i =  0.95  < 1.0 

Runoff Coeff  C =   0.81 

1‐hr 2‐yr from NOAA   0.557 

Itensity Coeff  0.2787 

Intensity BMP (in/hr)  0.310 

Flow (cfs)  Q =  2.68 

Use NSBB‐6‐12‐84 
80% @ 75 Micron treats 3.53 cfs 
 
DA 1 DMA 3 – BIOCLEAN NUTRIENT SEPARATING BAFFLE BOX 
 

Region  Valley 

Drainage Area (acres)  10.85  acres 

Drainage Area (sq‐ft)  472,626  sq‐ft 

Impervious Coeff  i =  0.95  < 1.0 

Runoff Coeff  C =   0.81 

1‐hr 2‐yr from NOAA   0.557 

Itensity Coeff  0.2787 

Intensity BMP (in/hr)  0.310 

Flow (cfs)  Q =  2.72 

Use NSBB‐6‐12‐84 
80% @ 75 Micron treats 3.53 cfs 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 



VOLUME-BASED BMP DESIGN 
 
DA 1 DMA 1 – INFILTRATION BASIN 

Region  Valley 

Drainage Area (acres)  25.85  acres 

Drainage Area (sq‐ft)  1,126,026  sq‐ft 

Impervious Coeff  i =  0.95  < 1.0 

Runoff Coeff  C =   0.807 

1‐hr 2‐yr from NOAA   0.557 

P6 Coeff  1.4807 

Mean 6‐hr (P6)  0.825 

Drawdown Rate (a)  1.963 

DCV  122,595  cu‐ft 

DCV  2.814  acre‐ft 

 

3290 INFILTRATION BASIN 

Elevation Depth  Area  Volume  S Volume  S Volume  

(feet) (sq. ft.) (c.f.) (c.f.) (ac-ft) 

656.00 0 51645 
26,319 26,319 0.60 

656.50 0.50 53630 
27,315 53,634 1.23 

657.00 1.00 55630   
28,321 81,955 1.88 

657.50 1.50 57655   
29,338 111,293 2.55 

658.00 2.00 59695   
12,021 123,314 2.83 

658.20 2.20 60515   
18,340 141,654 3.25 

658.50 2.50 61755   
31,396 173,050 3.97 

659.00 3.00 63830   
65,938 238,988 5.49 

660.00 4.00 68045   
 

  



DA 1 DMA 2 - UNDERGROUND INFILTRATION CHAMBERS 

Region  Valley 

Drainage Area (acres)  10.70  acres 

Drainage Area (sq‐ft)  466,092  sq‐ft 

Impervious Coeff  i =  0.95  < 1.0 

Runoff Coeff  C =   0.807 

1‐hr 2‐yr from NOAA   0.557 

P6 Coeff  1.4807 

Mean 6‐hr (P6)  0.825 

Drawdown Rate (a)  1.963 

DCV  50,745  cu‐ft 

DCV  1.165  acre‐ft 

 

 

  



DA 1 DMA 3 - UNDERGROUND INFILTRATION CHAMBERS 

Region  Valley 

Drainage Area (acres)  10.85  acres 

Drainage Area (sq‐ft)  472,626  sq‐ft 

Impervious Coeff  i =  0.95  < 1.0 

Runoff Coeff  C =   0.807 

1‐hr 2‐yr from NOAA   0.557 

P6 Coeff  1.4807 

Mean 6‐hr (P6)  0.825 

Drawdown Rate (a)  1.963 

DCV  51,457  cu‐ft 

DCV  1.181  acre‐ft 

 

 

 

 



 

 

 

 

 

INFILTRATION 
FEASIBILITY 

(PENDING) 
 




