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1. Introduction 

1.1 PROJECT DESCRIPTION 

 

This report has been prepared to provide an analysis of drainage patterns and improvements related to the 

500 W Collins development, which is located within the City of Orange, CA. The proposed project is a 

redevelopment of two existing buildings with onsite parking and outdoor storage. Once completed, this site 

will contain one new warehouse with truck docks, surrounded by site parking, landscape, and hardscape, 

with modular wetland systems for treatment and an underground pipe storage system for detention. 

The site consists currently of two buildings, one smaller office building and one larger manufacturing/storage 

building. The site surface drains to the public right-of-way through on-site gutters and storm drain pipe that 

discharge to the public sidewalk on W Nicholas Avenue. The project proposes to surface drain all runoff to 

curb inlets where it will be treated prior to discharging into the public system.  

1.2 REPORT OBJECTIVES 

 

The objective of this report is to outline an orderly drainage system for the site in accordance with the Orange 

County Hydrology and Hydraulics Manual. Objectives of this report are as follows: 

• Determine the developed, or proposed, site hydrologic conditions, including overland runoff rates 

expected from the 100-year storm event. 

• Validate the design of the proposed underground storm drain conveyance systems and provide 

hydraulic calculations. 

• Provide storm water quality treatment in accordance with MRP NPDES Permit dated November 19, 

2015. 

1.3 CRITERIA, PROCEDURE, AND METHODOLOGY 

 

Calculations and design criteria contained within this report are consistent with the Orange County Hydrology 

requirements. The hydrology and storage calculations are per SCS runoff equations and are in accordance 

with County design criteria as performed in the Hydro Cad software.  
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2. Discussion/Calculations 

2.1 HYDROLOGY 

 

The site area of 6.035 acres is being treated by one modular wetland system . 

Based on the NOAA Atlas 14 Point Precipitation Frequency Estimate, a mean precipitation depth of 3.76 

inches was used for the 10-year storm, and 5.98 for the 100-yeat storm. Site hydrology was determined using 

HydroCAD software utilizing a Type 1 24-hour storm event. Time of concentration was determined using the 

WINTR-55 program. See Attachment 3 for results. 

Using the inputs as described above, the expected 10-year and 100-year, 24-hour peak runoff rate for listed 

in the table below:  

10-year Site 

Pre-Development (cfs) 26.10 

Post-Development (cfs) 26.45 

 

100-year Site 

Pre-Development (cfs) 44.11 

Post-Development (cfs) 44.68 

 

The existing peak flow leaving the site was 44.11 cfs. The proposed peak flow leaving the site is 44.68 cfs.    

See Attachment 1 of this report for the proposed Hydrology Map and DMA areas and see Attachment 2 of 

this report for hydrologic calculations as contained within the HydroCAD results. 

  

2.2 STORMWATER QUALITY 

 

The storm water quality treatment was designed in accordance with the MRP NPDES Permit dated November 

19, 2015. Two onsite modular wetland systems are proposed to meet treatment requirements. Sizing 

calculations are contained within Attachment 3 of this report.  
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3. Conclusion 

 

The overall hydrology and hydraulics are consistent with City of Irvine and County of Orange guidelines for 

the 100-year, 24-hour storm event. Treatment criteria is being met by the inclusion of two modular wetland 

systems onsite.  All calculations supporting the design of proposed storm drain conveyance and stormwater 

treatment facilities are contained within the Attachments of this report.  

  

" KIER & WRIGHT 
CIVIL E GI EERS & SURVEYORS, I C. 



500 W Collins 
        Preliminary Hydrology Report 
 

 

 Page 7 

 

4. Attachments 

Attachment 1 Hydrology Map  

Attachment 2 HydroCAD Analysis 

Attachment 3  WINTR-55 Results 

Attachment 4 Treatment Calculations  
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Hydrology Map 
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Type II 24-hr  10-year Rainfall=3.76"A22199
  Printed  11/7/2022Prepared by {enter your company name here}

Page 1HydroCAD® 10.00-20  s/n 02379  © 2017 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: Pre-Development

Runoff = 26.10 cfs @ 12.00 hrs,  Volume= 1.360 af,  Depth> 2.70"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Type II 24-hr  10-year Rainfall=3.76"

Area (ac) CN Description

4.552 98 Paved parking, HSG A

0.324 68 <50% Grass cover, Poor, HSG A

1.158 76 Gravel roads, HSG A

6.034 92 Weighted Average

1.482 24.56% Pervious Area

4.552 75.44% Impervious Area

Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
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Type II 24-hr  100-year Rainfall=5.98" A22199
  Printed  11/7/2022 Prepared by {enter your company name here}

Page 2 HydroCAD® 10.00-20  s/n 02379  © 2017 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: Pre-Development

Runoff=44.11 cfs @ 12.00 hrs,  Volume=2.376 af,  Depth>4.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Type II 24-hr  100-year Rainfall=5.98"

Area (ac)CNDescription

4.55298Paved parking, HSG A

0.32468<50% Grass cover, Poor, HSG A

1.15876Gravel roads, HSG A

6.03492Weighted Average

1.48224.56% Pervious Area

4.55275.44% Impervious Area
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Attachment 3 

 WINTR-55 Results 

 

 

 

 

 

 

 

 

 

 

 



Jake                                A22199

                                       

                           Orange County, California

                    Sub-Area Time of Concentration Details

 Sub-Area      Flow            Mannings's    End     Wetted               Travel

Identifier/   Length    Slope      n        Area    Perimeter   Velocity   Time 

               (ft)    (ft/ft)             (sq ft)    (ft)      (ft/sec)   (hr)

--------------------------------------------------------------------------------

Pre-Develo

  SHEET           54   0.0064     0.011                                    0.024

  SHALLOW        691   0.0058     0.025                                    0.124

                                                 Time of Concentration      .148

                                                                        ========

Post-Devel

  SHEET           94   0.0075     0.011                                    0.036

  SHALLOW        578   0.0055     0.025                                    0.106

                                                 Time of Concentration      .142

                                                                        ========

WinTR-55, Version 1.00.10 Page  1 11/7/2022 10:14:56 AM 



 

 

 

Attachment 4 

 Treatment Calculations 
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