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OWNER CERTIFICATION 
 

LOW IMPACT DEVELOPMENT PLAN 
 

 
 

This Low Impact Development Plan (LID) has been prepared for IBY Property Owner, LLC by 
Kimley-Horn and Associates, Inc. This project falls under the jurisdiction of the City of 
Irwindale, located in the County of Los Angeles. The County of Los Angeles Low Impact 
Development Standards Manual (LID), 2014 methodology and calculations are adopted by the 
City of Irwindale. This manual was prepared to meet the requirements contained in Los Angeles 
Regional Water Quality Control Boards Municipal County of Los Angeles Separate Storm Sewer 
Systems 2012 (MS4) Permit (Order R4-2012-0175, NPDES Permit No CAS004001).   
 

 
This LID plan is intended to comply with the requirements of the County of Los Angeles 
National Pollution Discharge Elimination Permit, issued by the Los Angeles Regional Water 
Quality Control Board. The undersigned is authorized to approve implementation of the 
provisions of this plan as appropriate and will strive to have the plan carried out by successors 
consistent with the County of Los Angeles LID for Stormwater  Management and the intent of the 
NPDES storm water program requirements. 

 
 
         
Signature     Date 
 
         
Name      Title 
 

 
IBY Property Owner, LLC 

15801 First Street 
Irwindale, CA 91706 
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I. INTRODUCTION  
 
This document provides the methodology and calculations for the stormwater water quality study 
and hydrology design for the proposed project as prescribed in the Los Angeles County (LAC), 
Department of Public Works’ (DPW) Low Impact Development (LID) Standards Manual, dated 
February 2014 (LID Manual). This analysis considers the proposed conditions and provides best 

management practice (BMP) assessment and sizing calculations.  
 
The Irwindale Brew Yard Development (hereinafter referenced as the proposed project site) is 
located adjacent to the Irwindale Brew Yard Facility in Irwindale, California. The site is bounded 
by I-210 freeway and existing railroad tracks to the north, Irwindale Light Rail Station (the Metro 
L Line) and Parking, Irwindale Avenue, rail easement, and light industrial/distribution uses across 
Irwindale Avenue to the east. It is also bounded by West First St and existing light industrial uses, 

generally located within the City of Azusa to the south, and Santa Fe Dam Recreation area to the 
west forming an “L” shaped property.  
 
Per the Specific Plan, the total project area is approximately 150.13 acres currently occupied by 
truck parking, unused solar fields, and two quarry areas dug out prior to 1976, among other 
ancillary structures. Out of the total area, 143.93 acres will be allocated for industrial and 
warehouse purposes, while 6.20 acres will be reserved for commercial area. The Specific Plan 

Area is comprised of all or portions of six tax parcels, as more particularly depicted in Figure 1 
(Specific Plan Area) below: Assessor Parcel Numbers (APNs): 8533-009-025, 8533-009-026, 
8533-009-027, 8533-009-028, 8533-009-029 & 8533-011-052.  
 
The brewery and its corresponding site, approximately 75.61 acres, are not a part of this 
development. The proposed Project would redevelop the currently vacant land surrounding the 
Irwindale Brew Yard with up to 3 million square feet of industrial, business park, warehouse, 
and/or distribution building space and up to 12,000 square feet of commercial space within the 

designated commercial area.  
 
This LID Plan covers the post-construction operations on the tenant and site improvements, in the 
City of Irwindale, County of Los Angeles, California (see Figure 1, Vicinity Map, Page 6). This 
LID Plan shall identify, at a minimum, applicable BMPs, the assignment of long-term 
maintenance responsibilities, and illustrate the site-specific Plan that will be implemented to 
mitigate post-construction stormwater runoff pollution. 

 
The proposed storm drain system has been sized to handle the 25-year storm event using the 
following software programs: HydroCalc to determine peak flow rates, FloMaster to size the pipes, 
and PondPack model to detain the runoff efficiently while ensuring it does not exceed the current 
flow capacity. The County’s HydroCalc software was utilized to determine the peak flow rates and 

time of concentration for the project. 
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PROJECT APPLICABILITY : 
 
This project falls under the jurisdiction of the City of Irwindale, located in the County of Los 
Angeles. The County of Los Angeles Low Impact Development Standards Manual (LID), 2014 
methodology and calculations are adopted by the City of Irwindale. 
 
As a new development project that will create more than 5,000 square feet of new Impervious 
surface with more than 25 new parking spaces, it is subject to implementation of post 

construction stormwater management control measures that infiltrate/treat the Stormwater Quality 
Design Volume (SWQDv) part of the proposed development.   
Per the LID, all projects that are required meet these measures address the following 
requirements.    

- Existing site condition and drainage pattern 
- Proposed site condition and drainage pattern. 
- Feasibility of on-site infiltration 

- BMP summary and source control BMPs 
- Hydromodification Discussion  
- Treatment control measures 
- Hydrology and hydraulic calculations 
- Operation and maintenance plan 

 

 
 

Figure 1: Vicinity Map 
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II. EXISTING SITE CONDITIONS 
 
The 150.13-acre site is bounded by I-210 freeway and existing railroad tracks to the north, 
Irwindale Light Rail Station (the Metro L Line) and Parking, Irwindale Avenue, rail easement, 
and light industrial/distribution uses across Irwindale Avenue to the east. It is also bounded by 
West First St and existing light industrial uses, generally located within the City of Azusa to the 

south, and Santa Fe Dam Recreation area to the west forming an “L” shaped property. The Site 
partially developed as a trailer storage lot and solar generation facility.  The remainder of the site 
consists of two historic quarries located at the Northwest and Southeast quadrants of the site.  
There are currently no active mining permits associated with the site. Most of the site is 
undeveloped with the general lay of the land sloping from north to south and east to west. 
 
In the existing drainage pattern, the two depleted quarries currently self-retain as sump sites while 

the existing brewery discharges its storm water into the southeast quarry basin. The quarries 
predate the existing private railroad tracks located on the southern and western edges of the 
project site. Per historical aerial imagery, the quarries began in the late 1940’s and early 1950’s. 
The railroad tracks were built in the 1980’s. Historically, before this project was used as a quarry, 
the site generally surface drained from the northeast to the southwest. A small 6.20-acre section 
of the site, located in the southeast corner adjacent to Irwindale Avenue and W 1st Street, 
currently discharges onto the nearby street. This area has been designated for future commercial 

development. 
 
There are three segments on the west side of the project. The northwest quadrant area of the site 
sheet flows westward towards an existing culvert located on the northwest side and ultimately 
reaching the Santa Fe Dam. An existing culvert near the northwest corner of the site discharges 
freeway runoff and some runoff from the property immediately north of the freeway into the site.  
Off-site Freeway drainage and the off-site drainage from the north side of the freeway will 
continue to bypass the site at the northwest corner through the northwest corner railroad culverts. 

The middle Area is a self-retain as a sump site. The southwest corner currently discharges via 
overland sheet flow underneath the railroad (three box culverts) and eventually to the Santa Fe 
Dam. 
 
The project site is located within the San Gabriel River Watershed. The project site discharges to 
the Santa Fe Dam, and ultimately discharges to the San Gabriel River, Reach 4 and Pacific 
Ocean.  According to the 2010 303(d) List of Impaired Water Bodies, San Gabriel River, Reach 

4, is not listed for any pollutants. There are no known LID stormwater water quality treatment 
devices onsite in the existing conditions. City code requires that the stormwater treatment for the 
site be treated for the 0.75-in or 85th percentile whichever is greater. 
 

A Geotracker review has been done and there are not any open or closed cases on the site.   
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III.        PROPOSED SITE CONDITIONS 

OVERVIEW 

 
The Irwindale Brew Yard Development (hereinafter referenced as the proposed project site) is 
located adjacent to the Irwindale Brew Yard Facility in Irwindale, California. The site is bounded 
by I-210 freeway and existing railroad tracks to the north, Irwindale Light Rail Station (the Metro 
L Line) and Parking, Irwindale Avenue, rail easement, and light industrial/distribution uses across 
Irwindale Avenue to the east. It is also bounded by West First St and existing light industrial uses, 
generally located within the City of Azusa to the south, and Santa Fe Dam Recreation area to the 

west forming an “L” shaped property.  
 
The proposed Project consists of the construction, use and operation of approximately 3 million 
square feet of industrial, business park, warehouse, and/or distribution building space, along with 
approximately 12,000 square feet of commercial space within designated commercial area.  
 
The project area encompasses approximately 150.13 acres, with 143.93 acres designated for 

industrial and warehouse purposes, and the remaining 6.20 acres reserved for commercial area. 
Currently, the project site area is occupied by truck parking, unused solar fields, and two gravel 
mining pits. A minor street dedication on West 1st Street (approximately 0.45 acres) is proposed. 
 
Based on the proposed condition, the drainage pattern will remain similar to the existing 
historical condition. The runoff from the site is expected to sheet flow toward inlets and be 
conveyed through stormdrain pipes to onsite detention tanks. Overflows from the detention tanks 
are conveyed through pipes to a proposed headwall next to the existing culvert located in the 

southwest corner, adjacent to the existing railroad. This headwall serves as a key connection point 
for the proposed storm drain main lines. From there, the runoff will flow towards the existing box 
culverts. A 6.20-acre designated commercial parcel, located in the southeast corner near 
Irwindale Avenue and W 1st Street, drains to the adjacent streets. Ultimately, the drainage pattern 
in the proposed condition follows the existing condition. 
 
The project site has been divided into five drainage areas, known as DMA 1 through DMA 5.  

DMA 1 through DMA 4 cover approximately 144 acres, are designated for industrial use, and 
will ultimately discharge into the existing culvert located in the southwest. 
DMA 5, which encompasses approximately 6.2 acres, is designated for commercial use. It will 
discharge into the adjacent street following the existing drainage pattern. 
 
Each planning area will be equipped with its own water quality and detention system, which will 
capture and infiltrate the designated water quality design capture volume while also detaining 
peak flow rates for the 25-year design storm event, reducing the proposed peak flow to the 

historical existing condition flow rate.  
 

OFF-SITE DRAINAGE  

 
In addition to the infiltration basins planned for the new development area, it is important to note 
that there is an existing brewery site adjacent to the project site. Although the brewery site is not 
part of this development, we have included its water quality and detention calculations in this 
report for reference. This is because the brewery site drains and will continue to drain towards the 
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existing box culverts. It should be noted that the brewery site will be subject to a separate 
Hydrology and development plan. As part of this plan, an underground infiltration basin within 
the brewery site will be implemented to effectively capture runoff for both water quality 
improvement and detention purposes. 
 
Drainage from the Brewery parcel previously drained into the southeast depleted mining pit in the 
existing condition. In the proposed condition, this drainage will be redirected in the historical 

pattern toward the existing railroad culverts at the southwest corner of the site.  Brewery drainage 
will not be commingled with the individual industrial site detention/infiltration basins.  
 
Due to the existing grade and site conditions, it is not feasible to route and mitigate the runoff 
from a small portion of the brewery site within its boundaries. These areas identified as Offsite 1 
and Offsite 2 drainage areas. Offsite 1 will be integrated with the proposed DMA 1, while Offsite 
2 will be combined with DMA 2. Consequently, these offsite portions have been included in our 
project site to address both water quality improvement and detention requirements. See Table 3.1 

for details.  
 
Off-site Freeway drainage and the off-site drainage from the north side of the freeway will 
continue to bypass the site at the northwest corner through the northwest corner railroad culverts. 
The existing culvert located near the northwest corner of the site, as well as the existing dirt swale 
and berms, will be preserved in the new development. This specific area will not undergo any 
construction or development. The runoff from this area is directed from east to west along the 

northern property and ultimately discharged through railroad culverts at the northwest corner of 
the property into the Santa Fe Dam basin. Refer to Appendix 1 for the proposed drainage 
exhibits.  
 

ENTIRE PROJECT SITE OVERVIEW 

 
Table 3.1 provides a breakdown of the entire project area:  
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Table 3.1 – Entire Project Sub Area 

 

Entire Project Sub Areas 

Proposed Project Site 

Sub Areas 
Area (SF) Area (AC) Imperviousness 

DMA 1 2,084,501 47.854 0.90 

DMA 2 1,944,790 44.646 0.90 

DMA 3 1,340,357 30.770 0.90 

DMA 4 899,898 20.659 0.90 

DMA 5 270,043 6.199 0.90 

Total Project Site 6,539,589 150.128 0.90 

Existing Brewery Sub 

Areas 
Area (SF) Area (AC) Imperviousness 

OFFSITE 1* 64,299 1.476 0.90 

OFFSITE 2* 63,006 1.446 0.90 

OFFSITE 3** 3,166,095 72.684 0.70 

Total Brewery  3,293,400 75.606   

Entire Site 9,832,989 225.734 - 

 

 
* Since it is not possible to mitigate the runoff from Offsite 1 and Offsite 2 within their respective 
boundaries, those offsite areas were incorporated into our project site to fulfill the requirements 
for both water quality improvement and detention. Offsite 1 will be integrated with the proposed 
DMA 1, while Offsite 2 will be combined with DMA 2.  
 
** The proposed condition assumes a 70% imperviousness, which closely aligns with the pre-

developed condition. It is important to note that the development of the Brewery site will be 
submitted as a separate document, and it is not part of this development plan. 
 

ONSITE DRAINAGE  

 
The proposed underground infiltration basins serve a dual purpose, addressing both water quality 
and detention requirements. These basins are designed to provide dead storage volume for water 
quality events at the 85th percentile, as well as accommodate a portion of the system for detention 
during a 25-year storm event.  

 
Within each drainage area, stormwater will be directed to onsite inlets, from where it will be 
conveyed through storm drains to the proposed underground infiltration basins (BMP 1 through 
BMP 5). These infiltration basins have been designed to fully infiltrate the 85th-percentile/water 
quality design capture volume into the ground, while also detaining peak flows for the 25-year 
storm event.  
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The calculations show that the basin geometry achieves the required DCV through underground 
storage while also satisfying the volume requirements for peak attenuation. 
 
The overflow of the designated industrial areas and existing brewery parcel (25-year storm event) 
will ultimately discharge south-west corner of the property toward existing culverts boxes 
underneath the railroad track. The commercial parcel will discharge runoff to the adjacent street. 
The on-site runoff will ultimately drain toward Santa Fe Dam. Refer to Appendix 1 for the 

Drainage and LID Exhibits, and Appendix 2 for the Water Quality volume, and 25-year peak 
flow rates.  
 

PROPOSED STORMDRAIN LAYOUT AND INFRASTRUCTURE 

 
The hydrological design incorporates a proposed private storm drain system that is integrated 
beneath the planned private road. There is a backbone storm drain line that spans the project site 
in an east-to-west and north-to-south orientation. The storm drain main lines beneath the private 
road will consist of reinforced concrete pipes (RCP) with varying sizes ranging from 36" to 60" in 

diameter. These backbone storm drain lines have been sized to accommodate the expected 
stormwater peak flow rates for 25-year storm event within the project site. The east-west storm 
drain main line is designed with a slope of 0.3% min. At the downstream of the project, these two 
storm drain mains converge at a proposed headwall located at the southwest corner, adjacent to 
the existing railroad. This headwall serves as a point of connection to the existing condition, 
ultimately finding its way into the existing box culverts underneath the railroad track. For the 
commercial parcel, surface drainage will be directed away from the new building towards several 

low points across the site. The total runoff will be conveyed via underground storm pipes to the 
proposed underground basins (BMP 5A and 5B), as depicted on the proposed LID and HH map. 
The mitigated flow from these two basins will be piped to bubbler catch basins and from there it 
will discharge toward the adjacent street. Refer to Appendix 1 for Drainage exhibit. 
 
In the existing drainage pattern, the Brewery drains towards the southeast quarry. In the proposed 
drainage scheme, a rerouting of the existing brewery's storm drain is proposed, directing it 
towards a proposed underground infiltration basin tank, located on the Brewery Parcel. This tank 

will be designed to capture and treat for water quality and manage peak flows. The overflow or 
outlet structure from this tank will be routed underground to the proposed project backbone storm 
drain network. Refer to Appendix 1 for Drainage exhibit. 
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IV. BMP SUMMARY 
 
There are applicable, required or suggested treatment and source control BMPs based on the 
pollutants that are anticipated to be generated when the new tenant improvements are completed 
and in use.  This report is responsible for determining, evaluating, and selecting the appropriate 
and applicable measures to treat the targeted pollutants to the MEP standard. 

 
The proposed project is industrial developments. The expected pollutants of concern for this 
project include oil and grease, trash and debris, sediment, nutrients, solvents, metals, organic 
compounds, pathogens and oxygen demanding substances.  The hydrodynamic separator has been 
designed to remove 80% of annual solids load reduction based on lab generated performance 
curves for a graduation with an average particle size (d50) of 125 microns (µm) or 50 microns 
(µm). 

 
Infiltration has been considered and feasible for the site per the Geotech report prepared by HD 
Geosolutions Inc, dated October 11, 2023. The average infiltration rate of 6.8 inch per hour was 
utilized for the site analysis. In addition, the geotechnical report gives the following 
recommendation: “For preliminary design of stormwater galleries, we recommend an infiltration 
rate based on the average of our three tests, or 6.8 inches per hour. A stormwater gallery will have 
limited pressure head but will not be subject to the detrimental scale effects that cobbles and 

boulders have on relatively small borings associated with borehole percolation tests. This value 
considers the variability of the fines content of the soils.” 
 

SOURCE CONTROL BMPS 

 

Source control BMPs are required to be incorporated in all new development and redevelopment 
projects unless not applicable.  The table below indicates all BMPs to be incorporated in the 
project.  For those designated as not applicable (N/A), a brief explanation why is provided. 
 
The specific source control BMPs for the tenant improvement project include: 

 

INCORPORATED SOURCE 

CONTROL BMP: 
YES N/A DESCRIPTION 

Peak Stormwater Runoff Discharge 

Rates 

 

 

 

 

 

 

  

The project site’s peak discharges will not cause 

or contribute to downstream erosion. There are 

sub-surface infiltration tanks that detain the 

runoff, and the peak flow does not exceed in the 

developed condition in comparison with un-

developed condition. Project runoff will 

discharge to existing culvert boxes underneath 

the railroad track, and ultimately discharge into 

Santa Fe Dam, same as existing condition. 

Existing drainage patterns will be maintained and 
the amount of run-off leaving the site will not be 

increased. 
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INCORPORATED SOURCE 

CONTROL BMP: 
YES N/A DESCRIPTION 

Conserve Natural Areas 

 
  

Under existing conditions, the project site is mass 

graded. No natural areas will be preserved. 

Minimize Stormwater Pollutants of 

Concern 
  

The proposed BMPs will provide treatment of 

stormwater runoff. 

Protect Slopes & Channels   
There are no slopes or channels associated with 

the project site.   

Provide Storm Drain System 

Stenciling & Signage 
  

The phrase “No Dumping – Drains to Ocean” or 

equally effective phrase will be stenciled on 
catch basins and/or area drains to alert the public 

as to the destination of pollutants discharged into 

the stormwater. 

Properly Design Outdoor Material 

Storage Areas 
  

There are no outdoor storage areas proposed for 

the project site. 

Properly Design Trash Storage 

Areas 
  

The trash containers will be completely enclosed 

in a gate enclosure. 

Provide Proof of Ongoing BMP 

Maintenance 
  

The property owner will be responsible for the 

maintenance of the BMPs onsite and ensure that 

they are in good working order.   

Properly Design Loading/Unloading 

Dock Areas 
  

There are proposed loading/unloading truck dock 

areas for the project site, and proposed inlets 

within those areas to capture the runoff. 

Properly Design 
Repair/Maintenance Bays 

  
There are no repair/maintenance bays proposed 
for the project site. 

Properly Design Vehicle/ 

Equipment/ Accessory Wash Areas 
  

There are no vehicle or equipment wash areas 

proposed for the project site. 

Design Standards for Treatment 

Control BMPs 
  

Post-construction structural BMP design will 

accommodate the ¾” or 85th percentile rainfall 

requirement. 

 

 

The following source control BMP fact sheets taken from the 2003 California BMP Handbook 
are provided in Appendix 5 of this report as a reference to the design plans and/or specifications 
for new industrial improvements: 
 

• SC-30 Outdoor Loading/Unloading 

• SC-34 Waste Handling & Disposal 

• SC-41 Building & Grounds Maintenance 

• SC-43 Parking/Storage Area Maintenance 

• SC-44 Drainage System Maintenance 

• SD-13 Storm Drainage Signage 

• SD-32 Trash Storage Areas 
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LID SITE DESIGN BMPS 

 
The following table describes the Low Impact Development site design BMPs used in this project 
and the methods used to incorporate them. Careful consideration of site design is a critical first 
step in stormwater pollution prevention from new developments and redevelopments. 

 

INCORPORATED LID SITE 

DESIGN BMP: 
YES NO DESCRIPTION 

Conserve natural areas.   
Not applicable.  The project is a mass graded site, 

and there are no natural areas to conserve. 

Minimizing disturbances to natural 

drainage patterns. 
  

No natural drainage patterns are present.  The 

project will maintain the historical existing 

drainage patterns. 

Minimizing and disconnecting 

impervious surfaces. 
  

The project runoff will be directed to the proposed 
sub-surface infiltration tanks.  This will 

accomplish the same goals as minimizing and 

disconnecting impervious surfaces. 

Minimizing soil compaction.   

The mass-graded site will already be compacted 

in the un-developed condition. Soil compaction 
will be conducted via geotechnical 

recommendations. 

Directing runoff from impervious 
areas to pervious areas. 

  

The project runoff will be directed to the proposed 

underground infiltration basins.  This will 

accomplish the same goals as minimizing and 
disconnecting impervious surfaces by directing 

the low flows to landscaped areas as irrigation. 

LID TREATMENT CONTROL BMPS 

The water quality design for the Project complies with the 2014 Los Angeles County LID 
Manual. The LID goals of increasing groundwater recharge, enhancing water quality, and 
preventing degradation to downstream natural drainage courses, as outlined in LID Manual, were 
used in considering treatment method alternatives. 
 
The LID manual outlines Implement LID and maximize in priority order: 
 

1. Infiltrate 

2. Capture and Reuse 
3. High efficiency Bio-Filtration/Retention System BMP 
4. Combination of above 
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The highest level on the priority list is to use Infiltration unless it is technically infeasible to do 
so. In this case, infiltration will be accomplished because of the Geotechnical recommendations 
found in Appendix 9.  Storage and reuse of the stormwater for irrigation is proposed as BMP. 
 

INCORPORATED LID 

TREATMENT CONTROL BMP: 
YES NO DESCRIPTION 

Bioretention with Underdrain   - 

Cisterns/Rain Barrels   - 

Dry Ponds   - 

Dry Wells   - 

Engineered Wetlands   - 

Green Roofs   - 

Infiltration Basin   
Five underground Infiltration Basins are 

proposed.  

Infiltration Trenches   - 

Landscape Irrigation   - 

Planter Boxes   - 

Porous pavements   - 

Sand Filters   - 

Vegetated Buffers   - 

Vegetated Swales   - 

Wet Ponds   - 

 
 

Kimley>>>Horn 

□ ~ 

□ ~ 

□ ~ 

□ ~ 

□ ~ 

□ ~ 

~ □ 

□ ~ 

□ ~ 

□ ~ 

□ ~ 

□ ~ 

□ ~ 

□ ~ 

□ ~ 



 

Preliminary Hydrology and Low Impact Development (LID) Plan   March 13, 2026 

Irwindale Brew Yard  Page 16 

DESIGN STANDARDS FOR TREATMENT CONTROL BMPS 

 
Treatment Control BMPs must incorporate, at a minimum, a volume-based treatment control 
design standard to mitigate (infiltrate, filter, or treat) stormwater runoff.  The project site is 
utilizing volume-based treatment to mitigate the storm water runoff. The calculated volume 
associated with the 85th percentile storm event is based on the Rational Method as outlined by the 
Los Angeles County Public Works Department “Hydrology Manual”, January 2006   
 
Input parameters, applicable equations, and detailed hydrology and peak mitigation calculations 

are provided in Appendix 2.  Refer to Appendix 8 for LACDPW Hydrology Maps. Refer to the 
Drainage Area and LID Exhibits within Appendix 1 for the delineation of the project’s drainage 

areas.  

As illustrated in the table below, all treatment control BMPs selected for the project are 
adequately sized:  
 

Table 4.1 - HydroCalc Input Parameters 

HYDROCALC INPUT PARAMETERS 

Subarea 
Planning 

Area (Ac) 

Longest Flow 

Path (Ft) 

Flow Path 

Slope 

85th Percentile 

Rainfall Depth (in) 

Imperviousness (% 

of site) 

Soil Type 

Number 

DMA 1 47.85 1,200 1.5% 1.15 0.9 8 

DMA 2 44.65 1,200 1.5% 1.15 0.9 8 

DMA 3 30.77 900 1.5% 1.15 0.9 8 

DMA 4 20.66 900 1.5% 1.15 0.9 8 

DMA 5 6.20 700 1.3% 1.15 0.9 8 

OFFSITE 1* 1.48 1,000 1.0% 1.15 0.9 8 

OFFSITE 2* 1.45 1,000 1.0% 1.15 0.9 8 

OFFSITE 3** 72.68 1,300 1.0% 1.15 0.7 8 

All 225.73 - - - - - 
 

* Since it is not possible to mitigate the runoff from Offsite 1 and Offsite 2 within their respective 
boundaries, those offsite areas were incorporated into our project site to fulfill the requirements 
for both water quality improvement and detention. Offsite 1 will be integrated with the proposed 
DMA 1, while Offsite 2 will be combined with DMA 2. For more detailed information, refer to 

the LID and Drainage Exhibits provided in Appendix 1. 
 

** Although the brewery site is not part of this development, its water quality and detention 
calculations have been included in this report for reference purposes. It should be noted that the 

brewery site will be subject to a separate Hydrology and development plan.  

 

Table 4.2 – Summary of Volume-Based Treatment BMP Sizing 
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Summary of Volume Based Treatment BMP Sizing 

Treatment 

Control 

BMP 

Sub-Areas 

Required 

Volume 

to be 

treated 

(cu ft) 

BMP No. Selected BMP Size 

BMP 

Volume 

(CF) 

Infiltration 
DMA-1 162,870 

BMP 1 
Underground 96" CMP Infiltration 

Basin 
299,595 

OFFSITE 1 5,040 

Infiltration 
DMA-2 151,980 

BMP 2 
Underground 96" CMP Infiltration 

Basin 
274,925 

OFFSITE 2 4,940 

Infiltration DMA-3 104,820 BMP 3 
Underground 96" CMP Infiltration 

Basin 
186,183 

Infiltration DMA-4 70,380 BMP 4 
Underground 96" CMP Infiltration 

Basin 
129,062 

Infiltration DMA-5 21,130 
BMP 5A 

BMP 5B 

Underground 96" CMP Infiltration 

Basin 

19,623 

19,623 

Infiltration OFFSITE 3 199,690 BMP 6 
Underground 96" CMP Infiltration 

Basin 
409,684 

 

V.      HYDROMODIFICATION DISCUSSION 
 

The site discharges to the existing culvert boxes located on the southwest and ultimately connects 
to Santa Fe Dam that discharges to the San Gabriel River. Both drainage courses are improved 
and not susceptible to hydromodification. 
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VI. INSPECTION/MAINTENANCE RESPONSIBILITY 
 

It has been determined that the property owner (IBY Property Owner, LLC) shall assume all 
BMP inspection and maintenance responsibilities for the new tenant improvements. IBY Property 
Owner, LLC will be responsible for maintenance of all storm drain inlets, collectors, v-ditches, 
underground infiltration basin system or any other related flood control or stormwater control 
devices. Furthermore, all interior streets and/or roadways, landscape, recreation areas, and/or 

facilities within the project limits will be maintained by the Owner. A Covenant and Agreement 
regarding on-site stormwater treatment devices maintenance shall be completed prior to 
completion and release of the project by the County of Los Angeles (see Appendix 3). 
 

LONG-TERM FUNDING FOR BMP MAINTENANCE 

 
Long-term funding for BMP maintenance shall be funded by the property owner. 
 

RESPONSIBLE PARTY CONTACT INFORMATION 

 
IBY Property Owner, LLC 

15801 First Street 
Irwindale, CA 91706 
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VII. OPERATION & MAINTENANCE PLAN 
 

Proper O&M is an important element of a stormwater mitigation plan to ensure BMPs remove 
pollution effectively.  Routine maintenance or service also contributes to the efficiency and 
continuous operation of a system.  The post development BMP maintenance responsibility and 
frequency matrix provided in this section detail the specific party to perform the inspection and 
maintenance of each BMP for the tenant Improvements and details the maintenance and 

inspection activities to be performed, and the frequency with which each shall be performed. 
Further Operations and Maintenance details can be found in Appendix 4. 
 
Structural BMP Maintenance Responsibility / Frequency Matrix 

 

 

BMP RESPONSIBILITY MAINTENANCE FREQUENCY 

SD-13 

Storm 

Drainage 

Signage 

To Be Determined 

 

 

Storm drain stencils shall be inspected for 

legibility, at minimum, once prior to the storm 

season, no later than October 1st each year.  

Those determined to be illegible should be re-

stenciled as soon as possible. 
 

Frequency:  ANNUALLY 

 

SD-32 

Trash 

Storage 
Areas 

To Be Determined 
 

 

Sweep trash area at least once per week and 

before October 1st each year.  Maintain area 

clean of trash and debris at all times. 
 

Frequency:  WEEKLY 

 

SC-34 
Waste 

Handling & 

Disposal 

To Be Determined 

 

 

Train employees to clean regularly to remove 

potential sources of pollutants.  Sweep area to be 
performed at least once per month and before 

Oct 1 of each year. 

 

Frequency:  MONTHLY 

 

SD-41 

Building and 

Grounds 

Maintenance 

To Be Determined 

 

 

Sweep paved areas regularly to collect loose 
particles and wipe up spills with rags and other 

absorbent material immediately, DO NOT hose 

down the area to a storm drain. 

 

Frequency: WEEKLY 
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BMP RESPONSIBILITY MAINTENANCE FREQUENCY 

SC-43 

Parking/Stor

age Area 

Maintenance 

To Be Determined 

 

 

Parking lots must be swept at least quarterly 

(every 3 months), including prior to the start of 

the rainy season (October 1st). 

 

Frequency:  QUARTERLY 

 

CDS Hydrodynamic 
Separator 

To Be Determined 

 

 

Units must be serviced at least twice per year. 

Manufacturer’s specifications may recommend 

additional maintenance. Refer to the 

manufacturer’s specifications and Appendix 5, 

maintenance materials for additional 

maintenance. 

 

Frequency:     MANUFACTURER’S 

RECOMMENDATIONS 

 

Contech® Storage 
and 

Reuse System 

To Be Determined 

 

Units must be serviced at least once per year. 

Manufacturer’s specifications may recommend 

additional maintenance. Refer to the 

manufacturer’s specifications and Appendix 5, 

maintenance materials for additional 

maintenance. 

 

Frequency:  MANUFACTURER’S 

RECOMMENDATIONS 
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VIII. HYDROLOGY AND HYDRAULICS CALCULATIONS 
 

METHODOLOGY 

The state of California Water Resources Control Board regulates storm water discharges and in 
California stormwater discharge is regulated through National Pollutant Discharge Elimination 
System (NPDES) permits. However, storm water may also act as a resource to recharge the 
groundwater when properly managed. Stormwater is defined as the runoff generated when 

precipitation (rain or snowmelt) events which flows over land or impervious surfaces without 

percolating into the ground.  

 

It is up to the local governing body or jurisdiction to implement the NPDES intent locally. Los 
Angeles County Flood Control (LACFC) & Public Works (LACPW) departments are responsible for 

our project’s stormwater management design requirements. LACPW defines Low Impact 
Development, or LID, as a design strategy using naturalistic, on-site Best Management Practices to 
lessen the impacts of development on stormwater quality and quantity. The goal of Hydrology is to 
mimic the undeveloped runoff conditions of the development site with the post-development 
conditions. To assist in the design requirements associated with stormwater management LACFC 

created the Hydrology Manual. 

 

The hydrology manual defines flood protection requirements for Urban projects which our site is 
qualified as in Chapter 4. An Urban Flood is runoff from a 25-year frequency design storm falling on 

a saturated watershed. 

 

In coordination with LA Country Flood Control (LACFC), “The release point is to a culvert that is 
not maintained by LACFCD and runoff seems to continue surface flowing southwest-not East to 
RDD217-meaning there is no connection to LACFCD storm drain.” Additionally, coordination with 

the Army Corps of Engineers has dictated that this discharge is also not Army Corps jurisdiction. 

Based on these findings, the project will analyze the pre-development drainage condition and the 
post-development drainage condition to mitigate impacts from development to comply with the LA 
County Hydrology Manual. We will then be responsible for discharging no more flow from our site 

than that generated in the historical existing condition. 
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CALCULATIONS 

From the LACDPW Hydrology Maps, the Project area soil type of 08 and the 50-year, 24-hr event 
rainfall depth of 7.3-in were obtained. Hydrology Maps are included in Appendix 8. From the aerial 
survey and the proposed site plan, areas of perviousness and imperviousness were tabulated, and 
percentages of the total site are summarized in Table 8.1 for the existing and proposed conditions. 

Drainage exhibits illustrating areas of perviousness are included in Appendix 1. 

  

Table 8.1: Site Perviousness for Existing and Proposed Conditions 

Site Condition 
Impervious Pervious 

Area % Area % 

Existing Condition 15.38 ac 10% 134.75 ac 90% 

Proposed Condition 135.11 ac 90% 15.02 ac 10% 

 
The imperviousness has been increased in the proposed development and as a result it will 
increase the overall runoff flow and thus stormwater detention is required.  
 

HISTORICAL PRE-DEVELOPMENT FLOW AND BOX CULVERTS CAPACITY 

Historically, before this project was used as a quarry, this site generally surface drained from the 
northeast to the southwest through three box culverts (measuring 2’x5’ each) that run underneath the 
railroad. The existing culvert boxes were sized to accommodate the majority of the 219.54-acre site, 
including our 143.93-acre project area designated for industrial use and the existing 75.61-acre 

brewery. 

According to LA County's HydroCalc for the historical pre-development condition (without quarries), 
where the runoff was sheet flowing diagonally from northeast to southwest direction, the peak flow of 

around 319 cfs was determined for the 25-year storm event.  

Based on an on-site investigation of the box culverts, which included field measurements, and 
utilizing the software tool CulvertMaster, we have determined that the box culverts have a capacity of 

225 cubic feet per second (cfs).  

Comparing the two results, the more conservative of the values (225 cfs) was utilized to determine the 
maximum allowable peak runoff value for the proposed site. For a detailed breakdown of the 

calculations, please refer to Appendix 11.  

The total flow rate of 225 cfs has been proportionally distributed among the four (4) planning areas 
and the Brewery site based on their respective areas. This distribution method establishes the 

allowable flow for each planning area. See Table 8.2 for details.    
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Table 8.2: Allowable Flows (cfs) 

Name Area (AC) Allowbale Flow (cfs) Outfall 

DMA 1 47.85 49.05 

Existing culvert 
located in the 

southwest 

DMA 2 44.65 45.76 

DMA 3 30.77 31.54 

DMA 4 20.66 21.17 

OFFSITE 1* 1.48 1.51 

OFFSITE 2* 1.45 1.48 

OFFSITE 3** 72.68 74.49 

SUB TOTAL 219.54 225.00 

DMA 5 6.20 12.73*** Adjacent Street 

TOTAL 225.73 237.73 - 
 

* Offsite areas 1 and 2 were incorporated into our project site to fulfill the requirements for both 
water quality improvement and detention. Offsite 1 will be integrated with the proposed DMA 1, 

while Offsite 2 will be combined with DMA 2.  

** Offsite 3 drainage will not be commingled with the individual site detention/infiltration basins. 
While the brewery site is not directly associated with the current development, we have included the 
water quality and detention calculations for reference purposes in this report. It is important to note, 

however, that the brewery site will be subject to a separate Hydrology and development plan. 

*** DMA 5 will be discharged into the adjacent street. The calculated flow of 12.73 cfs is based on 

the site's pre-development condition. 

 

FLOW GENERATION IN THE PROPOSED CONDITION 

From the LACDPW Hydrology Maps, the Project area soil type of 08 and the 50-year, 24-hr event 
rainfall depth of 7.3-in were obtained. Hydrology Maps are included in Appendix 8. From the aerial 
survey and the proposed site plan, areas of perviousness and imperviousness were tabulated, and 
percentages of the total site are summarized in Table 8.1 for the proposed conditions. Drainage 

exhibits included in Appendix 1. 

Using the aerial survey and the proposed site plan, the site was delineated into five drainage 
management areas (DMA) and the length and slope of the longest flow path identified for each DMA 
for the proposed conditions. Using the impervious values from Table 8.1, and the other collected 
parameters, values were entered into the LACDPW HydroCalc Calculator. Input parameters are 

summarized in Table 8.33.  
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Table 8.3: HydroCalc Input Parameters 

HYDROCALC INPUT PARAMETERS 

Subarea 
Planning 

Area (Ac) 

Longest Flow 

Path (Ft) 

Flow Path 

Slope 

50-year Rainfall 

Depth (in) 

Imperviousness (% 

of site) 

Soil Type 

Number 

DMA 1 47.85 1,200 1.5% 7.3 0.9 8 

DMA 2 44.65 1,200 1.5% 7.3 0.9 8 

DMA 3 30.77 900 1.5% 7.3 0.9 8 

DMA 4 20.66 900 1.5% 7.3 0.9 8 

DMA 5 6.20 700 1.3% 7.3 0.9 8 

OFFSITE 1 1.48 1,000 1.0% 7.3 0.9 8 

OFFSITE 2 1.45 1,000 1.0% 7.3 0.9 8 

OFFSITE 3 72.68 1,300 1.0% 7.3 0.7 8 

All 225.73 - - - - - 
 

The LACDPW HydroCalc Calculator was run for the proposed conditions. The 25-year storm peak 
flow rate and 24-hr clear runoff volume results are summarized in Table 8.4. The HydroCalc result 

printouts are included in Appendix 2.  

 

Table 8.4: HydroCalc Results Q-25 

HYDROCALC RESULTS – Q25 PARAMETERS 

Subarea 
Planning 
Area (Ac) 

Undetained Peak Flow 
Rates (cfs) 

DMA 1 47.85 113.7 

DMA 2 44.65 106.08 

DMA 3 30.77 80.33 

DMA 4 20.66 53.94 

DMA 5 6.20 17.11 

OFFSITE 1 1.48 3.67 

OFFSITE 2 1.45 3.60 

OFFSITE 3 72.68 165.75 

Total 225.73 544.18 

 

Kimley>>>Horn 



 

Preliminary Hydrology and Low Impact Development (LID) Plan   March 13, 2026 

Irwindale Brew Yard      Page 25 

The comparison in Table 8.2 and Table 8.4 shows that the runoff peak flow rates increase from the 

existing condition to the proposed conditions, and thus stormwater detention is required for Project. 

 

 

 

STORMWATER MITIGATION 

For proposed onsite flows, stormwater mitigation is needed to ensure the proposed flows do not 
negatively impact the existing downstream drainage facilities. The proposed flows that will be 
mitigated are anticipated to match the existing flows. By the comparing the results from Table 8.2 and 
Table 8.4, the proposed development increases onsite flows discharging from the site. To mitigate the 
increase in flows, an individual underground CMP Infiltration system is proposed for each planning 

area.  

The volume of storage provided in the underground CMP Infiltration system along with the size of 

the outflow orifice and weir structures are intended to restrict peak flows in the proposed condition to 
levels equal to or less than the allowable flows defined for each DMA. Based on the basin routing for 
the 25-year storm event, the highest routed (mitigated) onsite outflows from the underground 

detention system result in proposed flows that are less than the existing flows for the onsite.   

The outlet structures and overflows ultimately discharge toward the existing culverts boxes located on 

the southwest side of the site.  

Table 8.5 shows a summary of the proposed 25-year final mitigated flows compared to the allowbale 

flows. Refer to Appendix 9 for detention calculation utilizing PondPack model.  

 

Table 8.5: Mitigated Flows vs. Allowable Flows 

PROPOSED DETAINED FLOWS VS. ALLOWABLE FLOWS 

DMA NO Area (SF) Area (AC) 
Allowbale Flow 

(cfs) 
BMP NO 

Mitigated 
Flows (cfs) 

DMA 1 2,084,501 47.85 47.70 
BMP 1 45.48 

OFFSITE 1* 64,299 1.48 1.47 

DMA 2 1,944,790 44.65 44.50 
BMP 2 40.97 

OFFSITE 2* 63,006 1.45 1.44 

DMA 3 1,340,357 30.77 30.67 BMP 3 30.62 

DMA 4 899,898 20.66 20.59 BMP 4 18.07 

DMA 5 270,043 6.20 12.73 BMP 5A & 5B 12.24 

OFFSITE 3** 3,166,095 72.68 72.45 
OFFSITE 

BMP A 
55.38 

TOTAL 9,832,989 225.73 237.73 - - 

 

* Offsite areas 1 and 2 were incorporated into our project site to fulfill the requirements for both 
water quality improvement and detention. Offsite 1 will be integrated with the proposed DMA 1, 

while Offsite 2 will be combined with DMA 2.  
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** Offsite 3 drainage will not be commingled with the individual site detention/infiltration basins. 
While the brewery site is not directly associated with the current development, we have included the 
water quality and detention calculations for reference purposes in this report. It is important to note 

that the brewery site will be subject to a separate Hydrology and development plan. 

 

CONCLUSION 

In conclusion, the following was covered in this report:  

• The pre-development discharge and allowable flows for each planning area were discussed.   

• The post-development discharge pattern was discussed. 

• The post-development un-mitigated flow rates for the 25-year event were determined.  

• The post-development stormwater mitigation for the 25-year event was analyzed.  

• The post-development final flow rate was proven to be less than the allowable flow rates for 
the downstream systems.  

As discussed in the contents of this report, the development of the existing vacant site into the 
proposed development is not expected to cause a significant impact to downstream systems for storms 
up to the 25-year storm event. The mitigated development discharges less stormwater flows than the 

historical existing site conditions. 

The analysis shows that the proposed development will change the overall runoff flow and thus 
stormwater detention required. Each planning area will have its own underground detention 

system.  
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IX. APPENDICES 
 

Appendix 1:   LID and Drainage Area Exhibit, Treatment Control BMP Details 

Appendix 2:   Proposed LID and Hydrology Calculations and Backup Documents 

Appendix 3:   Master Covenant and Agreement 

Appendix 4:   Treatment Control BMP Operation & Maintenance Plan Supplement 

Appendix 5:   Source Control BMP Fact Sheets 

Appendix 6:   Public Education Materials 

Appendix 7:   Geotechnical Information 

Appendix 8:   LACDPW Hydrology Maps 

Appendix 9:   Detention Calculations - PondPack 

Appendix 10:  General Hydraulic Calculations – FlowMaster 

Appendix 11:  Pre-developed Hydrology Calculations for Entire Site and FEMA Map 
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APPENDIX 1 

 

LID AND DRAINAGE AREA EXHIBIT, TREATMENT 

CONTROL BMP DETAILS 
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EXISTING 
CULVERT 

PROPOSED 
HEADWALL 

EXISTING BOX 
CULVERTS 

514.40 FLOW LINE 

~ 
lfnowwhal'I below. 

-<lr-,-,,,_ 
SWALE 

OFF-SITE 
'{)., PASS-Tl-I ROUGH 

'I DRAINAGE 

DMA 4 
20.66 AC 

DMA 4 CONNECTION POINT 
544.05 TG 
541.05 INV 

PROPOSED 
CATCH BASIN 

TYP. 

DMA 3 CONNECTION POINT 

I 

532.16 TG 
529.16 INV 

DMA 3 
30.77 AC 

PROPOSED 
CATCH BASIN 
TYP. 

DMA 1 
47.85 AC 

ENERGY DISSIPATION TO 4 FPS 
PER FINAL DESIGN 

UC S,<j A' 
'V l,<J 

532.16 TG 
529.16 INV 

I 

G -e;_~ 

OFFSITE BMP A 
UNDERGROUND INFIL TIRATION 
BASIN FOR OFFSITE 3 DRAINAGE 
AREA 

.,. , "' ··••"••: Ill \ 

OFFSITE 3 
72.68 AC 

-"' 
>- '""' 

~,···" - """" I 
1190•- ;!:!:'..'" ~~ "'" ---+---\ 

I 
I 

,,,; '.~':1.m I II 
.;,-,,,,c m 

::\l'. 

N.A.P 

\ 

-
DMA 2 CONNECTION POINT ~ 

FSITE 2 
1.45 AC 

II 

DMA 2 
44.65 AC 

PROPOSED 
CATCH BASIN 
TYP. 

523.50 INV 

w 

DMANO 

DMAI 

OFFSITE 1 

DMA2 

OFFSITE 2 

DMA3 

DMA4 

DMA5 

OFFSTTE 3 
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Sh'SlC • 

BMP 58 
UNDERGROUND 
INFILTRATION BASIN 
FOR COMMERCIAL 
DEVELOPMENT 

IC•SII 

I '"'-'"':• 
,tJH6 • 

I ut,1H 

" Dt.111 

0 (COLTif, 

"''"' 

• Sl,1Hi I' ' ' 
t-----l-ll14-· · sMP SA 

I I UNDERGROUND 
INFILTRATION BASIN 

1 FOR COMMERCIAL 
,, DEVELOPMENT 
DOLD) °''"'J 

0 
0 

INSTALL UNDERGROUND CMP INFILTRATION TANK. 

PROPOSED SITE STORM DRAIN SYSTEM, SEE STORM DRAIN PLAN FOR 
DESIGN INFORMATION 

----147----

----147'----

------

RIGHT OF WAY/ PROPERTY LINE 

CENTERLINE 

EXISTING CONTOURS 

PROPOSED CONTOURS 

DMA BOUNDARY 

----Si>---- PROPOSED PRIVATE STORM DRAIN LATERAL 

SD PROPOSED PRIVATE MAIN STORM DRAIN LINE 

1::::- 7 1 PROPOSED CATCH BASIN 
lhd 
Iii PROPOSED INLET 

(Q) PROPOSED STORM DRAIN MANHOLE 

.....,,....___. DIRECTION OF WATER FLOW 

~ /J PROPOSED UNDERGROUND BMP SYSTEM 

DMA ID 

ACRES 

• • • • • • • • 
• • • • • • • • • 

• • • • • • • • 

PROPOSED UNDERGROUND BMP FOR OFFSITE 
DRAINAGE AREA 

DRAINAGE AREA LABEL 

LANDSCAPE 

1. ON-SITE OVERFLOWS UL TIM A TEL Y DISCHARGE TO Tl-IE EXISTING BOX 
CULVERTS LOCATED AT THE SOUTHWEST PORTION OF THE SITE. 

2. ANY CHANGES (TYPE, SIZE, LOCATION) TO APPROVED STORMWATER BEST 
MANAGEMENT PRACTICE(S) (BMPS) MUST OBTAIN WRITTEN APPROVAL FROM 
LOS ANGELES, DEPARTMENT OF PUBLIC WORKS, BUREAU OF SANITATION 
PRIOR TO CONSTRUCTION OF BMP(S). 

3. HYDROLOGY CALCULATIONS COMPLETED USING LA COUNTY'S HYDROCALC 
CALCULATOR. 

4. DETENTION CALCULATIONS COMPLETED USING PONDPACK SOFTWARE. 

5. 50-YEAR RAINFALL DEPTH: 7.3 INCHES 

6. SOIL TYPE: 8 

7. TOTAL ALLOWABLE FLOW RATE FOR SOUTI-IWEST OUTFALL: 225 CFS 
(FOR DMA 1 THROUGH 4 AND Tl-IE BREWERY PARCEL) 

8. EXISTING FLOW DISCHARGING TO ADJACENT STREET: 12.7 CFS 
(FOR DMA 5 ONLY) 

9. OFFSITE 3 IS NOT A PART OF TI-IIS IMPROVEMENT PLANS AND HYDROLOGY 
AND HYDRAULICS RESULTS SHOWN AS REFERENCE ONLY. AL THOUGH THE 
BREWERY SITE IS NOT PART OF THIS DEVELOPMENT, ITS WATER QUALITY 
AND DETENTION CALCULATIONS HAVE BEEN INCLUDED IN THIS REPORT FOR 
REFERENCE PURPOSES. IT SHOULD BE NOTED THAT THE BREWERY SITE 
WILL BE SUBJECT TO A SEPARATE HYDROLOGY AND DEVELOPMENT PLAN. 

10. SINCE IT IS NOT POSSIBLE TO MITIGATE Tl-IE RUNOFF FROM OFFSITE 1 AND 
OFFSITE 2 WITHIN TI-IEIR RESPECTIVE BOUNDARIES, TI-IOSE OFFSITE AREAS 
WERE INCORPORATED INTO OUR PROJECT SITE TO FULFILL THE 
REQUIREMENTS FOR BOTH WATER QUALITY IMPROVEMENT AND DETENTION. 
OFFSITE 1 WILL BE INTEGRATED WITI-I THE PROPOSED DMA 1, WHILE 
OFFSITE 2 WILL BE COMBINED WITH DMA 2. 

GRAPHIC SCALE IN 
0 1 DD 200 

FEET 
400 

1 1 1 ! 
PROPOSED DETAINED FLOWS VS. ALLOWABLE FLOWS 

HYDROCALC RESULTS- Q25 PARAMETERS 
Mitigated Flows 

Area (SF) Area(AC) Allowbale Flow (cfs) BMPNO 
(cfs) Planning Undetained Peak Flow 

Subarea 
2,084,50 I 47.85 49.05 Area (Ac) Rates (cfs) 

BMPl 45.48 
64,299 1.48 1.51 DMAl 47.85 113. 7 

1,944,790 44.65 45.76 DMA2 44.65 106.08 BMP2 40.97 
63,006 1.45 1.48 DMA3 30.77 80.33 

1,340,357 30.77 31.54 BMP3 30.62 DMA4 20.66 53.94 
899,898 20.66 21.17 BMP4 18.07 DMA5 6.20 17. I I 

270,043 6.20 12.73 MP 5A& 5 12.24 OFFSITE 1 1.48 3.67 

OFFSITE OFFSITE 2 1.45 3.6 
3,166,095 72.68 74.49 

BMPA 
55.38 

OFFSITE 3 72.68 165. 75 
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DMA 4 
2D.66 AC 

DMA 3 
30.77 AC 

DMA 1 
47.85 AC 

... ., "' .. .. :;: ~ :;: ZE 

......... PROPOSE ................................................. ... ~-
• HEADWAL • - - - .=-:.. --•-- • "'- ., - - ... - • - .... - - - - - · 

• • 
- ---■-~- - - -

lfnowwhal'I below. 
Call 811 belonJOU Ilg . 

EXISTING BOX CULVERT 

.... - ............ - - . ..... - +- 't.. ---------------
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OFFSI TIE BM P 
UNDERGROUND INFILTRATION 
BASIN FOR OFFSITE 3 DRAINAGE 
AREA 

OFFSITIE 3 
72.68 AC 

N.A.P 

DMA 2 
44.65 AC 

,c 

' I 
I 
' -,-

,-- _J 

_,s--- ;;;,,, 

~-~< c:cs,,/;cc 1"""t,'-,:!) 

sMP 2 

, -1 ST 

AREA 
OMA NO. 

(Acre) 

DMAl 47.85 

OFFSITE 1 1.48 

DMA2 44.65 

OFFSITE 2 1.45 

DMA3 30.77 

DMA4 20.66 

DMAS 6.20 

OFFSITE 3 72.68 

TOTAL 225.73 

' I j;l 
I ' 

' ' ' ' 

·' -

• I 

.I I 

1, 

' I I 

I 
I 
I\ 

' f 

' -

-~ 
I 

I ' 
' 

'"" lp,cr: 

\ 

■ 

w 
> 
<( 

w _. 
<( 
C 
z -
-

I 
I 
I 

BMP 5B 
UNDERGROUND 
INFILTRATION BASIN 
FOR COMMERCIAL 
DEVELOPMENT 

I 

t----.ig.-BMP 5A 

STREET 

Imperviousness 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

70% 

-

UNDERGROUND 
INFILTRATION BASIN 
FOR COMMERCIAL 
DEVELOPMENT 

j 

Required Volume 

(CF) 

162,870 

5,040 

151,980 

4,940 

104,820 

70,380 

21,130 

199,690 

720,850 

BMP 

NO. 

BMPl 

BMP2 

BMP3 

BMP4 

BMP SA 

BMP SB 

OFFSITE BMP A 

-

0 INSTALL UNDERGROUND CMP INFILTRATION TANK. 

0 PROPOSED CATCH BASIN WITH FILTER INSERT. 

RIGHT OF WAY/ PROPERTY LINE 

CENTERLINE 

------ DMA BOUNDARY 

PROPOSED STORM DRAIN ----SI>-----

. . 
... ... ... ... ... + ... ... ... 

... ... ... ... ... ... ... ... LANDSCAPE AREA ... ... ... ... ... ... ... ... ... ....................... 

DMA ID 

ACRES 

j-S......-j 

DIRECTION OF WATER FLOW 

PROPOSED LID CISTIERN 

DRAINAGE AREA LABEL 

PROPOSED CURB INLET 

PROPOSED STORM DRAIN MANHOLE 

PROPOSED CATCH BASIN 

1. ANY CHANGES (TYPE, SIZE, LOCATION) TO APPROVED STORMWATER 
BEST MANAGEMENT PRACTICE(S) (BMPS) MUST OBTAIN WRITTIEN 
APPROVAL FROM LOS ANGELES, DEPARTMENT OF PUBLIC WORKS, 
BUREAU OF SANITATION PRIOR TO CONSTRUCTION OF BMP(S). 

2. LID CALCULATIONS COMPLETIED USING LA COUNTY'S HYDROCALC 
CALCULATOR. 

3. 85TH-PERCENTILE RAINFALL DEPTH: 1.15 INCHES 

4. SOIL TYPE: 8 

5. 

6. 

DMA 5 IS NOT A PART AND HYDROLOGY AND HYDRAULICS TO BE 
ANALYZED BY OTHERS. 

OFFSITE 3 IS NOT A PART OF THIS IMPROVEMENT PLANS AND 
HYDROLOGY AND HYDRAULICS RESULTS SHOWN AS REFERENCE ONLY. 
AL THOUGH THE BREWERY SITIE IS NOT PART OF THIS DEVELOPMENT, ITS 
WATIER QUALITY AND DETENTION CALCULATIONS HAVE BEEN INCLUDED 
IN THIS REPORT FOR REFERENCE PURPOSES. IT SHOULD BE NOTIED 
THAT THE BREWERY SITIE WILL BE SUBJECT TO A SEPARATE 
HYDROLOGY AND DEVELOPMENT PLAN. 

7. SINCE IT IS NOT POSSIBLE TO MITIGATE THE RUNOFF FROM OFFSITE 1 
AND OFFSITIE 2 WITHIN THEIR RESPECTIVE BOUNDARIES, THOSE OFFSITE 
AREAS WERE INCORPORATIED INTO OUR PROJECT SITIE TO FULFILL THE 
REQUIREMENTS FOR BOTH WATIER QUALITY IMPROVEMENT AND 
DETIENTION. OFFSITE 1 WILL BE INTEGRATIED WITH THE PROPOSED DMA 
4, WHILE OFFSITE 2 WILL BE COMBINED WITH DMA 5. 

GRAPHIC SCALE IN 
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400 
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Volume (CF) 

299,595 Underground 96" CMP Infiltration Basin 
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http://www.swrcb.ca.gov/nps/index.html
http://www.co.clark.wa.us/pubworks/bmpman.pdf
http://dnr.metrokc.gov/wlr/dss/spcm.htm
http://www.scvurppp.org/
http://www.epa.gov/npdes/menuofbmps/poll_16.htm


































































































































































































































































































































































































































































































































































































BMP FOR OFFSITE 3

Kimley>>> Horn 
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APPENDIX 10 

 

GENERAL HYDRAULIC CALCULATIONS - 

FLOWMASTER 
 

Kimley>>>Horn 



Circular Pipe - 10"

Project Description

Manning 
Formula

Friction Method

DischargeSolve For

Input Data

0.012Roughness Coefficient

ft/ft0.005Channel Slope

in10.0Normal Depth

in10.0Diameter

Results

cfs1.68Discharge

ft²0.5Flow Area

ft2.6Wetted Perimeter

in2.5Hydraulic Radius

ft0.00Top Width

in7.0Critical Depth

%100.0Percent Full

ft/ft0.007Critical Slope

ft/s3.08Velocity

ft0.15Velocity Head

ft0.98Specific Energy

(N/A)Froude Number

cfs1.81Maximum Discharge

cfs1.68Discharge Full

ft/ft0.005Slope Full

SubcriticalFlow Type

GVF Input Data

in0.0Downstream Depth

ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth

N/AProfile Description

ft0.00Profile Headloss

%0.0Average End Depth Over Rise

%0.0Normal Depth Over Rise

ft/s0.00Downstream Velocity

ft/s0.00Upstream Velocity

in10.0Normal Depth

in7.0Critical Depth

ft/ft0.005Channel Slope

ft/ft0.007Critical Slope

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

9/12/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterPipe Size.fm8

Brew Yard



Circular Pipe - 12"

Project Description

Manning 
Formula

Friction Method

DischargeSolve For

Input Data

0.012Roughness Coefficient

ft/ft0.005Channel Slope

in12.0Normal Depth

in12.0Diameter

Results

cfs2.73Discharge

ft²0.8Flow Area

ft3.1Wetted Perimeter

in3.0Hydraulic Radius

ft0.00Top Width

in8.5Critical Depth

%100.0Percent Full

ft/ft0.007Critical Slope

ft/s3.47Velocity

ft0.19Velocity Head

ft1.19Specific Energy

(N/A)Froude Number

cfs2.94Maximum Discharge

cfs2.73Discharge Full

ft/ft0.005Slope Full

SubcriticalFlow Type

GVF Input Data

in0.0Downstream Depth

ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth

N/AProfile Description

ft0.00Profile Headloss

%0.0Average End Depth Over Rise

%0.0Normal Depth Over Rise

ft/s0.00Downstream Velocity

ft/s0.00Upstream Velocity

in12.0Normal Depth

in8.5Critical Depth

ft/ft0.005Channel Slope

ft/ft0.007Critical Slope

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

9/12/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterPipe Size.fm8

Brew Yard



Circular Pipe - 18"

Project Description

Manning 
Formula

Friction Method

DischargeSolve For

Input Data

0.012Roughness Coefficient

ft/ft0.005Channel Slope

in18.0Normal Depth

in18.0Diameter

Results

cfs8.05Discharge

ft²1.8Flow Area

ft4.7Wetted Perimeter

in4.5Hydraulic Radius

ft0.00Top Width

in13.2Critical Depth

%100.0Percent Full

ft/ft0.006Critical Slope

ft/s4.55Velocity

ft0.32Velocity Head

ft1.82Specific Energy

(N/A)Froude Number

cfs8.66Maximum Discharge

cfs8.05Discharge Full

ft/ft0.005Slope Full

SubcriticalFlow Type

GVF Input Data

in0.0Downstream Depth

ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth

N/AProfile Description

ft0.00Profile Headloss

%0.0Average End Depth Over Rise

%0.0Normal Depth Over Rise

ft/s0.00Downstream Velocity

ft/s0.00Upstream Velocity

in18.0Normal Depth

in13.2Critical Depth

ft/ft0.005Channel Slope

ft/ft0.006Critical Slope

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

9/12/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterPipe Size.fm8

Brew Yard



Worksheet for 24"

Project Description

Manning 
Formula

Friction Method

Full Flow 
Capacity

Solve For

Input Data

0.013Roughness Coefficient

ft/ft0.005Channel Slope

in24.0Normal Depth

in24.0Diameter

cfs16.00Discharge

Results

cfs16.00Discharge

in24.0Normal Depth

ft²3.1Flow Area

ft6.3Wetted Perimeter

in6.0Hydraulic Radius

ft0.00Top Width

in17.3Critical Depth

%100.0Percent Full

ft/ft0.007Critical Slope

ft/s5.09Velocity

ft0.40Velocity Head

ft2.40Specific Energy

(N/A)Froude Number

cfs17.21Maximum Discharge

cfs16.00Discharge Full

ft/ft0.005Slope Full

UndefinedFlow Type

GVF Input Data

in0.0Downstream Depth

ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth

N/AProfile Description

ft0.00Profile Headloss

%0.0Average End Depth Over Rise

%0.0Normal Depth Over Rise

ft/s0.00Downstream Velocity

ft/s0.00Upstream Velocity

in24.0Normal Depth

in17.3Critical Depth

ft/ft0.005Channel Slope

ft/ft0.007Critical Slope

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

12/4/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterUntitled1.fm8

Brew Yard



Worksheet for 36"

Project Description

Manning 
Formula

Friction Method

Full Flow 
Capacity

Solve For

Input Data

0.013Roughness Coefficient

ft/ft0.005Channel Slope

in36.0Normal Depth

in36.0Diameter

cfs47.16Discharge

Results

cfs47.16Discharge

in36.0Normal Depth

ft²7.1Flow Area

ft9.4Wetted Perimeter

in9.0Hydraulic Radius

ft0.00Top Width

in26.8Critical Depth

%100.0Percent Full

ft/ft0.006Critical Slope

ft/s6.67Velocity

ft0.69Velocity Head

ft3.69Specific Energy

(N/A)Froude Number

cfs50.73Maximum Discharge

cfs47.16Discharge Full

ft/ft0.005Slope Full

UndefinedFlow Type

GVF Input Data

in0.0Downstream Depth

ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth

N/AProfile Description

ft0.00Profile Headloss

%0.0Average End Depth Over Rise

%0.0Normal Depth Over Rise

ft/s0.00Downstream Velocity

ft/s0.00Upstream Velocity

in36.0Normal Depth

in26.8Critical Depth

ft/ft0.005Channel Slope

ft/ft0.006Critical Slope

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

12/4/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterUntitled1.fm8

Brew Yard



Worksheet for 42"

Project Description

Manning 
Formula

Friction Method

Full Flow 
Capacity

Solve For

Input Data

0.013Roughness Coefficient

ft/ft0.005Channel Slope

in42.0Normal Depth

in42.0Diameter

cfs71.14Discharge

Results

cfs71.14Discharge

in42.0Normal Depth

ft²9.6Flow Area

ft11.0Wetted Perimeter

in10.5Hydraulic Radius

ft0.00Top Width

in31.7Critical Depth

%100.0Percent Full

ft/ft0.006Critical Slope

ft/s7.39Velocity

ft0.85Velocity Head

ft4.35Specific Energy

(N/A)Froude Number

cfs76.52Maximum Discharge

cfs71.14Discharge Full

ft/ft0.005Slope Full

UndefinedFlow Type

GVF Input Data

in0.0Downstream Depth

ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth

N/AProfile Description

ft0.00Profile Headloss

%0.0Average End Depth Over Rise

%0.0Normal Depth Over Rise

ft/s0.00Downstream Velocity

ft/s0.00Upstream Velocity

in42.0Normal Depth

in31.7Critical Depth

ft/ft0.005Channel Slope

ft/ft0.006Critical Slope

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

12/4/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterUntitled1.fm8

Brew Yard



Worksheet for 48"

Project Description

Manning 
Formula

Friction Method

Full Flow 
Capacity

Solve For

Input Data

0.013Roughness Coefficient

ft/ft0.003Channel Slope

in48.0Normal Depth

in48.0Diameter

cfs78.67Discharge

Results

cfs78.67Discharge

in48.0Normal Depth

ft²12.6Flow Area

ft12.6Wetted Perimeter

in12.0Hydraulic Radius

ft0.00Top Width

in32.2Critical Depth

%100.0Percent Full

ft/ft0.005Critical Slope

ft/s6.26Velocity

ft0.61Velocity Head

ft4.61Specific Energy

(N/A)Froude Number

cfs84.63Maximum Discharge

cfs78.67Discharge Full

ft/ft0.003Slope Full

UndefinedFlow Type

GVF Input Data

in0.0Downstream Depth

ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth

N/AProfile Description

ft0.00Profile Headloss

%0.0Average End Depth Over Rise

%0.0Normal Depth Over Rise

ft/s0.00Downstream Velocity

ft/s0.00Upstream Velocity

in48.0Normal Depth

in32.2Critical Depth

ft/ft0.003Channel Slope

ft/ft0.005Critical Slope

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

12/4/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterUntitled1.fm8

Brew Yard



Worksheet for 54"

Project Description

Manning 
Formula

Friction Method

Full Flow 
Capacity

Solve For

Input Data

0.013Roughness Coefficient

ft/ft0.003Channel Slope

in54.0Normal Depth

in54.0Diameter

cfs107.70Discharge

Results

cfs107.70Discharge

in54.0Normal Depth

ft²15.9Flow Area

ft14.1Wetted Perimeter

in13.5Hydraulic Radius

ft0.00Top Width

in36.6Critical Depth

%100.0Percent Full

ft/ft0.005Critical Slope

ft/s6.77Velocity

ft0.71Velocity Head

ft5.21Specific Energy

(N/A)Froude Number

cfs115.86Maximum Discharge

cfs107.70Discharge Full

ft/ft0.003Slope Full

UndefinedFlow Type

GVF Input Data

in0.0Downstream Depth

ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth

N/AProfile Description

ft0.00Profile Headloss

%0.0Average End Depth Over Rise

%0.0Normal Depth Over Rise

ft/s0.00Downstream Velocity

ft/s0.00Upstream Velocity

in54.0Normal Depth

in36.6Critical Depth

ft/ft0.003Channel Slope

ft/ft0.005Critical Slope

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

12/4/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterUntitled1.fm8

Brew Yard



Worksheet for 60"

Project Description

Manning 
Formula

Friction Method

Full Flow 
Capacity

Solve For

Input Data

0.013Roughness Coefficient

ft/ft0.003Channel Slope

in60.0Normal Depth

in60.0Diameter

cfs142.64Discharge

Results

cfs142.64Discharge

in60.0Normal Depth

ft²19.6Flow Area

ft15.7Wetted Perimeter

in15.0Hydraulic Radius

ft0.00Top Width

in41.1Critical Depth

%100.0Percent Full

ft/ft0.005Critical Slope

ft/s7.26Velocity

ft0.82Velocity Head

ft5.82Specific Energy

(N/A)Froude Number

cfs153.44Maximum Discharge

cfs142.64Discharge Full

ft/ft0.003Slope Full

UndefinedFlow Type

GVF Input Data

in0.0Downstream Depth

ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth

N/AProfile Description

ft0.00Profile Headloss

%0.0Average End Depth Over Rise

%0.0Normal Depth Over Rise

ft/s0.00Downstream Velocity

ft/s0.00Upstream Velocity

in60.0Normal Depth

in41.1Critical Depth

ft/ft0.003Channel Slope

ft/ft0.005Critical Slope

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

12/4/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterUntitled1.fm8

Brew Yard



Weir Equation

Drop Inlet Drop Inlet Type Width/Perimeter (ft) Ponded Depth (in) % Opening of Grate Full Capacity (cfs) Clogging Factor (%) Clogged Capacity (cfs)

12"x12" Grate 4 8 100 6.53 75 4.90

18"x18" Grate 6 8 100 9.80 75 7.35

24"x24" Grate 8 8 100 13.06 75 9.80

24"x48" Grate 12 8 100 19.60 75 14.70

36"X36" Grate 12 8 100 19.60 75 14.70

Weir Equation

Catch Basin Catch Basin Type Width/Perimeter (ft) Ponded Depth (in) % Opening of Grate Full Capacity (cfs) Clogging Factor (%) Clogged Capacity (cfs)

3.5' Curb Inlet 3.5 8 100 5.72 75 4.29

7' Curb Inlet 7 5.83 100 7.11 100 7.11

14' Curb Inlet 14 5.83 100 14.22 102 14.51

Orifice Equation

Catch Basin 

Number Type Area (sq. ft.)* Ponded Depth (in) % Opening of Grate Full Capacity (cfs) Clogging Factor (%) Clogged Capacity (cfs)

1 18"x18" Grate 2.25 6 75 6.41 50 3.20

2 12"x12" Grate 1 6 75 2.85 50 1.42

3 24"x24" Grate 4 6 75 11.39 50 5.70

4 30"x30" Grate 6.25 6 75 17.80 50 8.90

5 3.5' Curb Inlet 2.33 6 100 8.85 100 8.85

6 7' Curb Inlet 4.67 6 100 17.73 100 17.73

7 10' Curb Inlet 6.67 10 100 32.70 100 32.70

8 14' Curb Inlet 9.33 10 100 45.74 100 45.74

9 36" Riser 7.07 12 100 37.96 100 37.96

10 12" Riser 7.07 12 100 37.96 100 37.96

11 36"x36" 9 6 100 34.17 100 34.17

12 48"x48" 16 6 100 60.75 100 60.75

0.00 0.00

0.00 0.00

0.00 0.00

Brew Yard



 

Preliminary Hydrology and Low Impact Development (LID) Plan   December 7, 2023 
Irwindale Brew Yard      Page 36 
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PRE-DEVELOPED HYDROLOGY CALCULATIONS 

FOR ENTIRE SITE  

AND 

FEMA MAP 
 

Kimley>>>Horn 



Peak Flow Hydrologic Analysis
File location: K:/ORA_LDEV/194466001 - Irwindale Brew Yard/Reports/Hydrology & LID Study/_DEVELOPMENT ENTITLEMENT/Hydrology & Hydraulics Calculation/Hydrology/EXISTING CONDITION/HYDROCALC/Pre-developed_No Pits/Irwindale Brew Yard  - Existing Condition - No Pits.pdf
Version: HydroCalc 1.0.3

Input Parameters
Project Name Irwindale Brew Yard 
Subarea ID Existing Condition - No Pits
Area (ac) 219.54
Flow Path Length (ft) 5410.0
Flow Path Slope (vft/hft) 0.011
50-yr Rainfall Depth (in) 7.3
Percent Impervious 0.29
Soil Type 8
Design Storm Frequency 25-yr
Fire Factor 0
LID False

Output Results
Modeled (25-yr) Rainfall Depth (in) 6.4094
Peak Intensity (in/hr) 1.6474
Undeveloped Runoff Coefficient (Cu) 0.8753
Developed Runoff Coefficient (Cd) 0.8824
Time of Concentration (min) 30.0
Clear Peak Flow Rate (cfs) 319.1447
Burned Peak Flow Rate (cfs) 319.1447
24-Hr Clear Runoff Volume (ac-ft) 61.7603
24-Hr Clear Runoff Volume (cu-ft) 2690279.2524

Hydrograph (Irwindale Brew Yard : Existing Condition - No Pits) 
350 ~----'-,-----''--'---r'---~---~--~-"-----~--~----'--~ 

300 ~ 

250 ~ 

100 ~ 

0 V I I I I I 

0 200 400 600 800 1000 1200 1400 1600 
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hans.divsalar
Highlight
219.54

hans.divsalar
Highlight
319.1447



Peak Flow Hydrologic Analysis
File location: K:/ORA_LDEV/194466001 - Irwindale Brew Yard/Reports/Hydrology & LID Study/_DEVELOPMENT ENTITLEMENT/Hydrology & Hydraulics Calculation/Hydrology/EXISTING CONDITION/HYDROCALC/Pre-developed_Commercial Parcel/IBY - Commercial Parcel - Existing Condition.pdf
Version: HydroCalc 1.0.3

Input Parameters
Project Name IBY - Commercial Parcel
Subarea ID Existing Condition
Area (ac) 6.2
Flow Path Length (ft) 1950.0
Flow Path Slope (vft/hft) 0.013
50-yr Rainfall Depth (in) 7.3
Percent Impervious 0.7
Soil Type 8
Design Storm Frequency 25-yr
Fire Factor 0
LID False

Output Results
Modeled (25-yr) Rainfall Depth (in) 6.4094
Peak Intensity (in/hr) 2.2818
Undeveloped Runoff Coefficient (Cu) 0.9
Developed Runoff Coefficient (Cd) 0.9
Time of Concentration (min) 15.0
Clear Peak Flow Rate (cfs) 12.7323
Burned Peak Flow Rate (cfs) 12.7323
24-Hr Clear Runoff Volume (ac-ft) 2.4438
24-Hr Clear Runoff Volume (cu-ft) 106450.5995

14 
Hydrograph (IBY - Commercial Parcel: Existing Condition) 
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Worksheet for Existing Box Culvert

Project Description

Manning 
Formula

Friction Method

DischargeSolve For

Input Data

0.013Roughness Coefficient

ft/ft0.006Channel Slope

in20.5Normal Depth

ft5.00Bottom Width

Results

cfs76.37Discharge

ft²8.5Flow Area

ft8.4Wetted Perimeter

in12.2Hydraulic Radius

ft5.00Top Width

in23.2Critical Depth

ft/ft0.004Critical Slope

ft/s8.94Velocity

ft1.24Velocity Head

ft2.95Specific Energy

1.206Froude Number

SupercriticalFlow Type

GVF Input Data

in0.0Downstream Depth

ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth

N/AProfile Description

ft0.00Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in20.5Normal Depth

in23.2Critical Depth

ft/ft0.006Channel Slope

ft/ft0.004Critical Slope

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

12/7/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterExisting Culvert Analysis.fm8

3 x 76.37 cfs = 229 cfs

225 cfs allowable flow rate was considered

-



FEMA MAP

Kimley>>>Horn 



National Flood Hazard Layer FIRMette

0 500 1,000 1,500 2,000250
Feet

Ü

SEE FIS REPORT FOR DETAILED LEGEND AND INDEX MAP FOR FIRM PANEL LAYOUT

SPECIAL FLOOD
HAZARD AREAS

Without Base Flood Elevation (BFE)
Zone A, V, A99

With BFE or DepthZone AE, AO, AH, VE, AR

Regulatory Floodway

0.2% Annual Chance Flood Hazard, Areas
of 1% annual chance flood with average
depth less than one foot or with drainage
areas of less than one square mileZone X

Future Conditions 1% Annual
Chance Flood HazardZone X

Area with Reduced Flood Risk due to
Levee. See Notes.Zone X

Area with Flood Risk due to LeveeZone D

NO SCREENArea of Minimal Flood HazardZone X

Area of Undetermined Flood HazardZone D

Channel, Culvert, or Storm Sewer

Levee, Dike, or Floodwall

Cross Sections with 1% Annual Chance
17.5 Water Surface Elevation

Coastal Transect

Coastal Transect Baseline
Profile Baseline
Hydrographic Feature

Base Flood Elevation Line (BFE)

Effective LOMRs

Limit of Study
Jurisdiction Boundary

Digital Data Available

No Digital Data Available

Unmapped

This map complies with FEMA's standards for the use of
digital flood maps if it is not void as described below.
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