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Executive Summary  

Project Overview and Need 

The City of Pasadena (City) is advancing the Brookside Park Stormwater Capture Project (Project) to 

address water quality requirements, enhance local flood resilience, and improve long-term water supply 

reliability through groundwater recharge. Brookside Park was identified as a high-priority opportunity in 

the City’s 2022 Stormwater Master Plan due to its strategic location within the Arroyo Seco watershed, its 

proximity to existing storm drain infrastructure, and its potential to provide substantial pollutant load 

reduction and water supply benefits while maintaining critical park and parking lot functions. 

The Project consists of a regional stormwater capture, treatment, infiltration, and filtration system 

constructed beneath the northern portion of Brookside Park Parking Lot I, coupled with surface parking 

lot rehabilitation and landscape improvements. Stormwater will be diverted from the Seco Street storm 

drain, treated to remove trash, sediment, and priority pollutants, and infiltrated into the underlying soils to 

recharge the Raymond Basin groundwater aquifer. When infiltration capacity is exceeded, flows will 

discharge to two filtration units and filtered flows will be discharged back to the storm drain system 

under controlled conditions. 

The Project represents a multi-benefit infrastructure investment that integrates stormwater management, 

water supply enhancement, regulatory compliance, and parking lot improvement objectives. This 

Preliminary Design Report (PDR) documents the technical basis of design, alternatives evaluation, 

selected configuration, Safe, Clean Water Program (SCWP) scoring background, and Project 

implementation pathway developed through a planning and coordination process involving the City of 

Pasadena, Black & Veatch (BV), and supporting technical consultants. 

Project Goals and Objectives 

The Brookside Park Stormwater Capture Project is intended to deliver a comprehensive set of 

environmental, regulatory, and community benefits. Primary goals and objectives include improving water 

quality within the Arroyo Seco and Upper Los Angeles River watersheds by reducing pollutant loads 

associated with urban runoff, particularly metals, bacteria, and trash.   

Additional objectives include enhancing local and regional water supply reliability through groundwater 

recharge of the Raymond Basin, reducing downstream flooding impacts by detaining peak flows, adding 

enhancements in Parking Lot I, and providing community and environmental co-benefits such as 

increased tree canopy, reduced urban heat island effects, and public education opportunities related to 

water quality and water resources. 

Regulatory and Programmatic Context 

The Project supports compliance with the Los Angeles Regional Municipal Separate Storm Sewer System 

(MS4) Permit (Order No. R4-2012-0175, superseded by R4-2021-0105) and implementation of the Upper 

Los Angeles River Watershed Management Program (ULAR WMP). By capturing and infiltrating 

stormwater, the Project contributes toward meeting long-term total maximum daily load (TMDL) 

requirements for zinc and bacteria, with compliance milestones extending through 2028 and 2037, 

respectively. 

The Project also aligns closely with the objectives and performance metrics of the SCWP by delivering 

measurable water quality improvements, water supply benefits, and community enhancements.  This PDR 

updates and refines the technical analyses, cost estimates, and scoring assumptions to support future 

funding applications for construction and operations and maintenance (O&M). 
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Safe, Clean Water Program Alignment  

The Brookside Park Stormwater Capture Project is well aligned with the objectives, evaluation criteria, and 

performance metrics of the SCWP. As detailed in this PDR, a score of 82 points is tallied for the Project, 

exceeding the minimum threshold for funding eligibility.  

The selected Project configuration maximizes SCWP benefits by fully capturing the 85th percentile storm, 

achieving significant pollutant load reductions for metals and bacteria, and providing meaningful 

groundwater recharge to the Raymond Basin. The Project also incorporates nature-based solutions, 

enhances public infrastructure, and delivers community benefits consistent with SCWP investment 

priorities. 

Updated hydrology and hydraulics (H&H) modeling, design development, continued stakeholder and 

community outreach and engagement, refined cost estimates, and defined O&M and monitoring plans 

demonstrate that the Project is implementation-ready and capable of delivering long-term, measurable 

benefits consistent with SCWP performance expectations. 

Existing Site Conditions and Constraints 

The Project site is located within the northern portion of Brookside Park Parking Lot I, immediately south 

of the Rose Bowl Stadium and adjacent to Seco Street and North Arroyo Boulevard. The parking lot slopes 

gently to the southwest and is heavily utilized during events, daily park use, and emergency access. 

Existing access points, circulation patterns, and parking capacity were key considerations in developing 

the Project layout. 

Subsurface conditions were evaluated through a geotechnical investigation completed in December 2024, 

which included borings to depths of up to approximately 50 feet. The investigation confirmed favorable 

soil conditions for stormwater infiltration and groundwater recharge. Site constraints include existing 

utilities, protected public trees, Americans with Disabilities Act (ADA) requirements, and the need to 

maintain park operations during and after construction. These constraints informed the footprint, depth, 

and configuration of the subsurface facilities as well as the selection of aboveground improvements. 

Alternatives Evaluation and Selected Project Approach 

An extensive alternatives evaluation was conducted to identify a Project configuration that balances 

hydraulic performance, regulatory compliance, constructability, long-term O&M considerations, 

environmental constraints, and cost. Thirteen subsurface alternatives were evaluated across multiple 

scenarios, including full infiltration, pumped discharge, and gravity discharge configurations with varying 

depths, footprints, and treatment components. 

Scenario C-3.2 was selected as the preferred alternative based on its ability to meet design objectives 

within the smallest feasible footprint while avoiding pumps and associated operational costs. The 

selected configuration provides gravity diversion from the Seco Street storm drain, gravity outflow to 

existing storm drain infrastructure, and an infiltration gallery with a ponding depth of 10 feet, capable of 

capturing and treating the 85th percentile design storm. 

Aboveground alternatives were evaluated concurrently to ensure compatibility with subsurface facilities 

and to enhance parking lot functionality and aesthetics. The selected approach includes a bioretention 

area with added tree canopy, structural soil beneath new tree plantings, permeable pavement strips, and 

coordinated tree spacing to maintain canopy continuity. 
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Stormwater Capture, Treatment, and Infiltration System 

The proposed stormwater capture system consists of a full-span drop-inlet diversion structure within the 

Seco Street storm drain, an actuated slide gate and trash rack for operational control, a vortex-style 

hydrodynamic separator for pre-treatment and trash capture, and flow monitoring instrumentation. 

Captured flows are conveyed to a modular precast concrete subsurface infiltration gallery designed to 

detain and infiltrate stormwater while supporting vehicular loading. 

When infiltration capacity is exceeded, flows are discharged through balanced arm flow regulating 

devices and cartridge membrane filters that provide supplemental treatment prior to release. Hydraulic 

modeling confirms that the system captures approximately 14.9 acre-feet (ac-ft) during the 85th 

percentile storm and drains within required time frames, prioritizing infiltration and groundwater recharge. 

Operations, Maintenance, and Monitoring 

Long-term operability and maintainability were central considerations in system selection and layout. The 

design minimizes confined space entry, provides accessible maintenance vaults, and incorporates 

treatment technologies with predictable maintenance requirements. Routine operations will include 

inspection, sediment and debris removal, cartridge replacement, and system performance monitoring. 

A comprehensive monitoring program is included to support SCWP reporting and adaptive management. 

Monitoring data will inform long-term optimization of system performance and demonstrate pollutant 

load reduction and water supply benefits. 

Cost, Schedule, and Next Steps 

A preliminary opinion of probable cost has been developed based on the selected alternative and 30% 

design drawings. The Project will advance through final design, environmental review, permitting, and 

construction in coordination with the City as well as potentially coordinating with Olympics-related Rose 

Bowl Aquatics Center improvements. 

Next steps include refinement of the selected design (60%/90%/100% and bid package), completion of 

environmental documentation and agency permitting, pursuit of additional SCWP and complementary 

funding sources, and continued stakeholder and community engagement. Upon completion, the 

Brookside Park Stormwater Capture Project will represent a significant investment in the City’s water 

resilience, environmental stewardship, and public infrastructure. 

Key Project Components  

Component Value 

Maximum Diversion Capacity 23 cubic feet per second (cfs) 

Design Storm Captured 85th percentile, 24-hour storm (~14.9 ac-ft) 

Subsurface Facility Footprint Approximately 0.51 acre 

Maximum Ponding Depth 10 feet 

Design Infiltration Rate Approximately 1.26 inches per hour 

Selected Alternative Scenario C-3.2 – gravity diversion and gravity outflow 

Opinion of Probable Cost $17,800,000 

Life-Cycle Cost (25-years, construction + O&M)  $34,700,000 

SCWP Score 82 points 
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1.0 Introduction 

1.1 Overview and Background 

Brookside Park was identified as a high-priority site in the City of Pasadena’s (City) 2022 Stormwater 

Master Plan due to its strategic location within the Arroyo Seco watershed and its capacity to help the 

City achieve pollutant load reduction goals. The Brookside Park Stormwater Capture Project (Project) is a 

regional stormwater capture and infiltration facility proposed beneath a northern portion of Brookside 

Park Parking Lot I. The subsurface infiltration facility will capture, treat, and recharge local groundwater 

supplies in the Raymond Basin aquifer. The Project’s evolution reflects a multi-year, multi-phase planning 

and evaluation process, driven by the City’s commitment to meeting regional water quality and supply 

goals under the Upper Los Angeles River Watershed Management Program (ULAR WMP) and the Safe, 

Clean Water Program (SCWP). 

The Project will be constructed within the northern portion of Brookside Park Parking Lot I (Parking Lot I). 

The Project aims to divert up to 23 cubic feet per second (cfs) of stormwater from the Seco Street storm 

drain. This drain is an irregular concrete channel owned by the City, measuring 11 feet in width and 6 feet 

in depth, located beneath Seco Street and at the northern end of the Parking Lot I. The overall Project 

location is shown in Figure 1-1, as well as the location of surrounding users. 

 

Figure 1-1  Project Location and Boundary 
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1.2 Project Goals and Safe, Clean Water Program Alignment 

The primary Project goals and objectives include the following: 

• Improve Water Quality: Remove pollutants (notably zinc, copper, lead, E. coli, and trash) from 

stormwater before it enters the Arroyo Seco and Los Angeles (LA) River. 

• Reduce Flooding: Provide detention and infiltration to alleviate local and downstream flood risks. 

• Restore/Rehabilitate Parking Facilities: Upgrade a portion of the existing parking lot with 

improved pavement, vegetated bioswales and increased tree canopy, and enhanced parking 

amenities. 

• Supplement Water Supply: Recharge the Raymond Groundwater Basin with infiltrated 

stormwater. 

• Provide Community Education: Raise public awareness about local water supply and demand 

challenges. 

1.2.1 Regional Watershed Goals and Permit Compliance 

Under Section IX of the Los Angeles Regional Municipal Separate Storm Sewer System (MS4) Permit 

(Order No. R4-2012-0175, superseded by R4-2021-0105), the ULAR Watershed Management Group 

prepared a WMP to meet permit requirements. The plan identified zinc and E. coli as the key pollutants of 

concern during wet weather. Because structural controls are most effective at treating sediment, metals, 

and nutrients, zinc reduction became the primary driver for sizing the Project, while bacteria compliance 

will be addressed indirectly through stormwater infiltration and retention. The limiting pollutant analysis in 

the ULAR WMP indicated that controlling zinc is likely to effectively address other water quality priorities, 

such as organics and legacy pollutants, that share similar transport characteristics with zinc. 

To remain in compliance until final deadlines—2028 for metals and 2037 for bacteria—the agencies 

involved must continue implementing the WMP as scheduled. A comprehensive analysis established the 

baseline retention volume required under the 90th percentile bacteria storm, as well as the necessary 

capacity of best management practices (BMPs) to satisfy these criteria. In the Arroyo Seco assessment 

area, which encompasses Pasadena, the total runoff volume mandated for retention is 133.38 acre-feet 

(ac-ft).  

The Project supports the ULAR WMP’s multi-pollutant, multi-benefit approach, contributing to the 

following: 

• Pollutant Load Reductions: Provides at least 80% divertible pollutant reduction needed to 

maximize benefit within the SCWP. 

• Integrated Water Management: Advances regional goals for stormwater capture, groundwater 

recharge, and urban runoff management. 

• Community Resilience: Provides local benefits while supporting downstream disadvantaged 

communities through improved water quality and reduced flood risk. 

The Project is a key implementation action under the MS4 Permit, supporting compliance with the 

following: 

• Total Maximum Daily Loads: Targets for zinc, E. coli, trash, and other pollutants in the Arroyo 

Seco and Los Angeles River. 
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• Watershed Management Program: Fulfills requirements for structural BMP implementation, 

pollutant load reduction, and progress reporting. 

1.2.2 Connection with SCWP Criteria and Performance Metrics 

The Project is closely aligned with SCWP criteria and performance metrics by offering the following: 

• Water Quality Benefits: Designed to achieve >80% reduction in divertible zinc and lead loads, fully 

capture the 85th percentile, 24-hour storm event (14.9 ac-ft) and treat up to 100% of captured 

flows via infiltration and/or filtration (depending on the chosen alternative). 

• Water Supply Benefits: Provides significant groundwater recharge to the Raymond Basin, 

supporting local water self-reliance and reducing imported water demand. 

• Nature-Based Solutions: Utilizes bioretention/biofiltration cells to mimic natural hydrologic 

processes and maximize multi-benefit outcomes. 

• Community Investment Benefits: Provides infiltration to alleviate local and downstream flood 

risks.  Additional trees will enhance shade with the potential to reduce heat island effect and 

additional vegetation will provide potential for carbon reduction/sequestration and aesthetic 

beautification. 

• SCWP Scoring: The Project provides greater than the 60-point threshold for funding eligibility. 

The Feasibility Study from 2022 provided a preliminary score of 70, which led to securing a 

$2.2 million SCWP design grant in Fiscal Year (FY) 2023-24. A summary of the evaluation is 

provided herein, referencing a hydrology and hydraulics (H&H) evaluation conducted by 

Craftwater in June 2025. It also includes updated costs, SCWP scoring, and further analysis with 

additional alternatives reviewed by BV. The updated SCWP score provided herein is 82 points. 

1.3 Report Purpose 

This Preliminary Design Report (PDR) describes defines the key requirements and components used to 

develop the 30% design for the Project and the design details summarized herein are shown on the 30% 

design drawings in Appendix A. This document is intended to provide sufficient detail to support design 

of the Project, and will: 

• Establish the design criteria for the Brookside Park Stormwater Capture Project. 

• Present alternative analysis completed during conceptual design.  

• Discuss the SCWP scoring and related benefits for the Project. 

• Discuss the various components of the stormwater diversion and infiltration system. 

• Discuss the regulatory and permitting aspects of the Project. 

• Present the Project design schedule and construction sequencing. 

• Discuss the monitoring and operations and maintenance (O&M) plans for the system. 

• Present detailed design deliverables and next steps. 
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2.0 Project Basis of Design 
This section will describe the general guidelines that governed the development of the Project’s design. 

The sections that follow will include the specific Project design considerations and recommendations, 

while the specific design criteria for the site and Project will be found, by discipline, in the various design 

criteria sections located in Appendix O.  

2.1 Applicable Codes and Design Guidelines 

The Project’s design is to be in accordance with the following codes and design guidelines: 

• SCWP – 2025 Design Guidelines Update 

• LA County Flood Control District Code, Section 18.04 

• International Building Codes (IBC) 2024 

• California Building Code 2025 

• Current City of Pasadena Municipal Code 

• Title 17, Zoning Code 2025 

• Americans with Disabilities Act (ADA) Standards for Accessible Design 2010 

2.2 Datum 

The Project controls are tied to the California State Plane Coordinate System - Zone 5, which is based 

upon NAD83 and NGVD29 for the vertical datum. 

2.3 Environmental Conditions 

The Project footprint is located at the north end of Brookside Park Parking Lot I, a paved area that gently 

slopes to the southwest. Ground elevations within the primary work zone range from approximately 

795 to 790 feet mean sea level (MSL), decreasing to about 765 feet MSL toward the southern portion of 

the lot where gravity outflow has been evaluated. The site is bounded by perimeter sidewalks, internal 

drive aisles, and vehicular access from North Arroyo Boulevard and Seco Street. Vegetation within 

Parking Lot I is limited to scattered landscaping trees in unpaved wells, while adjacent park areas consist 

largely of turf with groupings of native trees, including coast live oak and western sycamore. Preliminary 

biological constraints identify protected trees and potential oak-woodland resources in the Project 

vicinity, and nesting birds are expected seasonally, which informs construction timing and survey needs. 

Design will account for City environmental and land-use standards applicable to the Open Space (OS) 

zoning designation of the site, ensuring compatibility with park and recreational uses. The presence of 

protected trees and potential oak-woodland resources requires adherence to City tree protection 

requirements and incorporation of arborist oversight, root-zone avoidance, and incorporation of 

protective fencing into plans and specifications. Seasonal nesting bird activity necessitates 

pre-construction surveys and implementation of avoidance buffers where active nests are identified. In 

order to minimize potential unintentional impacts to the Seco Street drain, the Project will also 

accommodate standards related to historical resource sensitivity under the California Environmental 

Quality Act (CEQA) by minimizing disturbance, and limiting construction extents, where feasible and 

appropriate. These conditions and standards collectively drive design decisions such as maintaining 

existing surface grades and aisle widths, aligning gravity conveyance with the southwest slope, and siting 

underground structures to avoid tree protection zones while meeting operational and maintenance 

requirements.  



City of Pasadena Public Works | Preliminary Design Report  

BLACK & VEATCH | Project Basis of Design 2-2 
 

2.4 Safety by Design 

Safety is a critical component of every Project. Careful consideration is being taken to incorporate safety 

features within Brookside Park Stormwater Capture Project to promote safety both for the operators and 

the community.  

The following safety elements are being considered: 

• Accessing the underground infrastructure: 

o Preferring access points to be located out of drive aisle. 

o Safety gratings included at each access point. 

o Lockable access points.  

o Spring loaded covers for rectangular access points (i.e., slide gate and trash rack vault). 

o Location of access points to double as cleanout points when entry is not required. 

o Prioritizing capture and filtration equipment that minimizes confined space entry for 

servicing. 

o Prioritizing access for ventilation of subsurface structures requiring confined space entry. 

o Stairway access to infiltration gallery.  

• Prioritizing cast-in-place structures to minimize open excavations. 

• Construction sequencing that works around wet weather and high traffic times of the year. 

• Adequately sizing each element of the capture and filtration system to handle design flows. 

• Incorporating H-20 rated manhole covers that will be flush to avoid tripping hazards. 

• Locating access points to allow for adequate staging and parking of maintenance equipment (i.e., 

vacuum trucks, skid steers, camera rig, etc.). 

2.5 Drafting Standards 

Drawings will be produced using Autodesk Revit 2022, AutoDesk Civil 3D 2022, and AutoCAD 2022 in 

accordance with BV’s drafting standards and BIM/CAD Water Standards Manual. BV will utilize 

Autodesk’s Construction Cloud (ACC) for this Project for cross discipline and subcontractor 

collaboration. Each Project subconsultant will maintain all model and supporting files in BV’s ACC Team 

Project site.  Full-size drawings will be produced at ANSI D (22”x 34”) and half-size drawings will be 

reproducible at ANSI B (11”x 17”). During production, drawings will be stored on BV’s internal file 

storage/transfer system, ProjectWise. At the end of detailed design, in addition to hard copy sets, 

electronic sets of the drawings will be delivered to the City in both AutoCAD and Adobe PDF formats. 

AutoCAD drawings delivered to the City will be compatible with AutoCAD 2022 software. 

2.6 Geotechnical Information 

A geotechnical investigation was performed in December 2024 by Geocon to evaluate the soil and 

geological conditions of the Project site. The investigation included drilling, logging, and sampling of 

borings ranging from 18 to 50.5 feet. A full geotechnical report including the results of the investigation 

and additional lab testing and geotechnical recommendations for BMP design and construction is 

attached to the Task 2 Technical Memorandum (Task 2 TM) in Appendix K. Geocon has provided an 

addendum letter to their report to reflect the new California Building Code (CBC) 2025 standards, which is 

located in Appendix N. 
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2.7 Reference Materials 

• Geotechnical Investigations Report prepared by Geocon, April 2, 2025. 

• Updated Geotechnical Investigation Addendum Letter by Geocon, December 29, 2025. 

• Parking Lot Assessment (updated) by Dudek, March 18, 2026.  

• Environmental, Permitting, and Survey Memo (updated) by Psomas, March 20, 2026.  

• Hydrology and Hydraulics Evaluation by Craftwater, June 27, 2025.  

• Design Survey by Psomas, March 21, 2025.  

• Tree Inventory Report by Psomas, January 7, 2026. 

• Brookside Park Stormwater Capture Project Feasibility Study (2022) by Craftwater, July 29, 2022.   

• Community and Interested Party Outreach and Engagement Activities Report by Dudek, 

December 15, 2025. 

• Task 2 Technical Memorandum by BV, November 19, 2025. 
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3.0 Existing Site Conditions 

3.1 Site Access, Utilities, and Easements 

The Project site is located between California Highway 134 and Interstate 210/California Highway 710 

within the northern portion of Parking Lot I, which is just south of the Rose Bowl stadium. Figure 3-1 

shows the parcel boundaries of Brookside Park. Access to the parking lot consists of four permanent 

drive entrances along North Arroyo Boulevard and a temporary access drive along Seco Street that has 

removable bollards. The flow of traffic consists of a two-way perimeter drive with access to drive aisles 

that run generally east and west with 90-degree parking spaces.  

Following the desktop review and utility request from purveyors, the following utilities were identified to 

be near the Project area: 

• An existing 9’-8” precast concrete Upper Feeder pipeline owned by the Metropolitan Water District 

that runs along Seco Street. The water line will not be impacted since it is on the north side of the 

Seco Street storm drain.  

• Power cabling that runs in line with the Seco Street storm drain from the northwest point of the 

parking lot to the eastern side of the lot. Potholing will need to be conducted to determine if this 

cabling will need to be relocated. 

• Telecommunication (AT&T) cabling also runs across from east to west and then south 

approximately 80 feet south of the Seco Street storm drain. Potholing and relocation efforts may 

need to be conducted based on the design footprint determined during the detailed design phase. 

The City is currently confirming whether any as-built information for this telecommunication line 

exists. 

• Three drains were identified from the Los Angelas County Flood Control Data Viewer that run 

from the center of Parking Lot I to catch basins located along the western perimeter of the 

parking lot. These drains are assumed to be abandoned per feedback from City. Future pothole 

exploration will verify their presence, condition, and operational status. 

To construct the underground stormwater infiltration gallery, power conduit and telecommunications 

conduit in the parking lot will need to either be rerouted or protected in-place. Efforts to protect in place 

will be preferred and prioritized, but final layout of the system will determine the feasibility. A City-owned 

8-inch water line (WO2506 2005) runs along Seco Street, Arroyo Boulevard, and then across the Parking 

Lot I further south from the infiltration basin. This water line will likely be protected in place. 

The survey also displays right-of-way limits, easement interests, tax parcel boundaries, and all title 

interests which need to be considered during Project planning and construction. A summary of the utility 

purveyors is tabulated in Table 3-1. The BV team is still awaiting utility information request responses 

from SoCalGas and Zayo Group. The design survey in the Task 2 TM contains additional markups 

showing approximate utility locations identified during the utility investigation stage post completion of 

the field survey (obtained from utility information request responses). Addendum No. 2 of the Request for 

Proposal included as-builts of the Seco Street storm drain.  
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Table 3-1 Summary of Utility Purveyors 

Utility Owner Utility Type 

Date 

Request 

Sent 

Date 

Received 

Utilities Within 

Project Area 

AT&T Telecom 3/13/2025 3/18/2025 Yes 

Charter Communications/Spectrum Telecom 3/13/2025 3/14/2025 Yes 

Metropolitan Water District Water 3/13/2025 3/26/2025 Yes 

SoCalGas Gas 3/13/2025 TBD TBD 

Zayo Group Telecom/Fiber 3/13/2025 TBD TBD 

City of Pasadena - Water and Power Water, Electric 3/14/2025 4/15/2025 Yes 

City of Pasadena - Public Works Water, Stormwater 3/14/2025 4/15/2025 Yes 

County Sanitation District - San Gabriel Sewer 3/13/2025 3/13/2025 No 

MCI (Verizon) Telecom 3/13/2025 3/13/2025 TBD 

 

 

Figure 3-1 Map of Parcel Boundary for Brookside Park Project 

Figure obtained from 2022 Feasibility Study generated by Craftwater. 
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3.2 Arborist Evaluation and Tree Conditions 

Psomas conducted a tree survey and produced a tree inventory report for the main Project site consisting 

of the northern portion of Parking Lot I and a linear area that ran along the western portion of Parking 

Lot I following the perimeter road to the southernmost portion of the parking lot. These areas were 

selected during previous efforts of determining a layout scenario of which one option included a pipeline 

that followed the western perimeter road to the southernmost portion of the parking lot. Since Brookside 

Park is a City-owned park, all the trees in the survey are considered protected as “public” trees, which 

aligns with Chapter 8.52 of the City of Pasadena Municipal Code.  

A certified arborist and biologist visited the site on two occasions, March 5, 2025, and November 17, 

2025, to document the type, quantity, and condition of trees present within the determined survey area. 

During the survey, the following data were recorded: tree species, number of trunks, trunk diameter at 

standard height, tree height, canopy diameter, and qualitative ratings of aesthetics and health. A total of 

102 trees were documented in the Project survey area with one holm oak observed to be dead (snag) and 

seven observed to be in poor health condition (holm oaks). A total of 14 trees were documented within 

the Project work limit area. Table 3-2 summarizes the type/species and relative health scores of the 

surveyed trees within the Project work limit area. The full tree inventory report can be found in Appendix E 

which includes additional tables and figures. Tree protection zones and canopy alignment within the 

Project footprint are reflected on Appendix A. 

Table 3-2 Tree Inventory Summary 

Tree Species Health 
Total Within Project 

Work Limit Area Common Name Scientific Name Snag 1 2 3 4 

Western 

Sycamore 

Platanus racemosa - - - 1 1 2 

Sycamore Platanus sp. - - - 2 8 10 

Coast Live Oak Quercus agrifolia - - - - 2 2 

Total -  -  -  3  11 14 

Source: Psomas Tree Inventory Report (Appendix E) 

3.3 Topographic Survey Findings 

Psomas conducted a comprehensive field survey on March 21, 2025, encompassing topographic, utility, 

easement, and parcel details. The survey utilized the Los Angeles County Flood Control Benchmark 

No. 050-02770, identified as a standard 2-inch brass disc monument situated northwest of the 

intersection at Arroyo Boulevard and Seco Street. According to the City of Pasadena Storm Drain Plan K-

704, the benchmark elevation is recorded as 794.53 (NGVD 29). The work completed to date includes the 

following: 

• Topographic survey, 1-foot contours NAD83, NAVD 88 (including surface features). 

• Title review to identify existing easements and tax parcels. 

• Right-of-way survey with existing street monuments. 

• Utility survey to identify surface and subsurface utilities by physical, magnetic, and radar 

evidence. 
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• Integrated new topographic and utility survey with requested utility as-built drawings. 

3.4 Summary of Field Reconnaissance 

Between December 2024 and November 2025, the City of Pasadena, BV, and Project subconsultants 

conducted targeted field reconnaissance at Brookside Park (Lot I) to validate site conditions, confirm 

constraints (utilities, grading, and protected trees), and refine preliminary design elements. Findings from 

these visits provided information for the geotechnical basis of design (Section 2.6), existing utilities and 

access mapping (Section 3.1), arborist evaluations (Section 3.2), and the alternatives assessment 

presented later in this report. 

Field visits and parties involved the following: 

• Geotechnical investigations and borings by Geocon (December 9 to 12, 2024) — Parties: Geocon  

Completed drilling, logging, and sampling of borings (to approximately 18 to 50.5 feet), 

establishing stratigraphy and key parameters for infiltration and structural design of the 

subsurface infiltration gallery; results are compiled in the Geotechnical Report and Addendum. 

• BV field oversight during geotechnical investigations (December 9 to 12, 2024) — Parties: City, 

BV, Geocon  

Provided on‑site quality assurance/quality control (QA/QC) and safety oversight, coordinated 

boring locations to avoid critical park features, and documented field conditions and logistics to 

support Geocon’s subsurface characterization and subsequent design recommendations. 

• Psomas arborist initial tree survey (March 5, 2025) — Parties: Psomas 

Established the baseline inventory in the northern portion of Lot I and along the western perimeter 

road; recorded species, size, and health rankings to define tree protection zones and inform 

aboveground layout and construction avoidance measures. 

• Comprehensive utilities field survey by Psomas (March 21, 2025) — Parties: Psomas 

Performed topographic, right‑of‑way, and utility surveying tied to established benchmarks; 

confirmed visible utility features and integrated purveyor records to produce the base design 

survey used for 30% plans. 

• Brookside Park site meeting (May 5, 2025) — Parties: City and BV. 

Walked Lot I to discuss proposed aboveground opportunities (e.g., treatment planter, permeable 

paving, tree spacing) and to outline ADA and building‑code considerations that would guide 

striping, access, and event programming compatibility. 

• Brookside Park Project ADA Considerations field meeting (May 19, 2025) — Parties: BV, Dudek, 

Studio‑MLA, City (ADA Dept. – Jesse De Anda) 

Conducted an on‑site review of accessible routes, stall counts, ramp locations, and signage 

needs; confirmed the approach to maintain minimum 24‑foot drive aisles and to provide 

compliant ADA stalls and paths of travel within the Project area. 

• Psomas expanded tree survey (November 17, 2025) — Parties: Psomas 

Expanded and refined the tree inventory and condition assessments to align with the selected 

alternative footprint; results are incorporated in the revised Tree Report and inform 

construction‑phase protection and monitoring. 
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Collectively, these field activities confirmed site constraints and directly informed siting of the subsurface 

infiltration gallery, the Seco Street diversion approach, utility protection/relocation strategies, and 

landscape/ADA refinements carried forward into 30% design. 

3.5 Records Research 

Further research of Parking Lot I records revealed the presence of three drain lines that are expected to 

be abandoned in place. These drains were not shown in City drawings but were found using the Los 

Angeles County Flood Control District’s Flood Control Data Viewer. Inspection of the catch basins they tie 

into, and potholing conflict areas will need to be conducted for verification of their presence and 

operational status. 

The City has provided record drawings for the Seco St storm drain, Parking Lot I, and portions of 

Brookside Park. These record drawings were reviewed and used to develop drawings and details for the 

Project structures and equipment. 

3.6 Park User Circulation and Safety Context 

After completion of construction, the Project would not alter existing traffic patterns and circulation 

routes within Parking Lot I including the Project area, as well as access to/from adjacent Arroyo 

Boulevard and Seco Street. All internal drive aisles and access driveways (one on Seco Street and five on 

Arroyo Boulevard) to public streets would be maintained as currently designed. The repaving of the 

Project area would be restriped to maintain the existing minimum drive aisle width of 24 feet in 

accordance with the City’s Municipal Code (Title 17, Zoning Code, Section 17.46, February 2025). 
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4.0 Alternatives Evaluation and Selection 

4.1 Alternatives Description 

The Task 2 TM established the technical foundation for the PDR’s alternatives analysis by confirming site 

feasibility, defining the design storm targets, and framing the key trade-off for both subsurface and 

aboveground improvements. The design team’s integrated H&H modeling and geotechnical testing set 

the sizing criteria for diversion, storage, filtration, and discharge, then screened representative concepts – 

pumped return, gravity outfalls, and an infiltration-only baseline – against performance, constructability, 

O&M, and life-cycle cost. This work narrowed the subsurface options to a passive, gravity-based 

configuration as the most cost-effective and reliable pathway for meeting capture/treatment goals, which 

the PDR carries forward as the reference alternative. For the aboveground elements, Task 2 TM mapped 

drainage patterns and evaluated LID strategies, concluding that compact planters (with minor re-grading 

to direct aisle runoff) best fit the site’s constraints and maintenance objectives. Collectively, Task 2 TM’s 

findings inform the alternatives evaluation by establishing the sizing envelopes, alignments, and 

operational considerations that guide the comparison of alternatives and recommended approach. 

Several alternatives have been considered for this Project in regard to layout, system performance, SCWP 

scoring, O&M efforts, stakeholder buy-in, and cost. This section highlights those alternatives for the 

subsurface improvements and the aboveground improvements to Parking Lot I. 

4.1.1 Subsurface Improvements 

Scenarios were developed in four broad categories: Feasibility Study (FS), Scenario A, Scenario B, and 

Scenario C.  Each category included sub-scenarios that varied certain design components. The following 

is a list of the resulting 13 alternatives that were produced to contain and treat the 85th percentile, 24-

hour design storm, 90th percentile bacteria storm, and maximize SCWP scores for funding purposes. The 

alternative scenarios are further summarized in Table 4-1. 

• Scenario FS – Infiltration Only 

o Gravity diversion/full infiltration, 6-ft depth, 1.77-ac footprint, no filter 

o Gravity diversion/full infiltration, 10-ft depth, 1.20-ac footprint, no filter 

• Scenario A – Pumped Outflow back to Seco Street Storm Drain 

o A-1: Gravity diversion/pumped outflow, 6-ft depth, 0.76-ac footprint, 8.36 cfs filter 

o A-2: Gravity diversion/pumped outflow, 10-ft depth, 0.51-ac footprint, 8.36 cfs filter 

• Scenario B – Gravity Outflow to 42” Reinforced Concrete Pipe (RCP) 

o B-1: Gravity diversion/gravity outflow, 6-ft depth, 0.76-ac footprint, 8.36 cfs filter 

o B-2: Gravity diversion/gravity outflow, 10-ft depth, 0.51-ac footprint, 8.36 cfs filter 

• Scenario C (a) – Gravity Outflow to one 18” RCP 

o C-1: Gravity diversion/gravity outflow, 6-ft depth, 1.85-ac footprint, 5.58 cfs filter (set at 4.5 
feet above invert of subsurface infiltration gallery) 

o C-2: Gravity diversion/gravity outflow, 10-ft depth, 1.10-ac footprint, 5.58 cfs filter (set at 8.5 
feet above invert of subsurface infiltration gallery) 
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• Scenario C (b) – Gravity Outflow to two 18” RCP 

o C-3: Gravity diversion, 8-ft depth, 0.65-ac footprint, 5.58 cfs and 8.36 cfs filter (set at 4 feet 
above invert of subsurface infiltration gallery) 

▪ C-3.1: Gravity diversion/gravity outflow, 10-ft depth, 1.0-ac footprint, 5.58 cfs and 8.36 cfs 

filter (set at 8.5 feet above invert of subsurface infiltration gallery) 

▪ C-3.2: Gravity diversion/gravity outflow, 10-ft depth, 0.51-ac footprint, 5.58 cfs and 

8.36 cfs filter (set at 5 feet above invert of subsurface infiltration gallery) 

▪ C-3.3: Gravity diversion/gravity outflow, 8-ft depth, 1.12-ac footprint, 5.58 and 8.36 cfs 

filter (set at 6.5 feet above invert of subsurface infiltration gallery) 

o C-4: Gravity diversion/gravity outflow, 8-ft depth, 0.8-ac footprint, 11.15 cfs filter (set at 4 feet 

above invert of subsurface infiltration gallery) 

Table 4-1  Summary of Subsurface Improvements Alternative Scenarios 

Scenario 

Diversion/Outflow 

Type 

Diversion 

Rate (cfs) 

Footprint 

(ac) 

Ponding 

Depth (ft) 

Filter 

Included 

Filter 

(cfs) 

Filter 

Height 

(ft) 

FS-1 Gravity diversion 23 1.77 6 No N/A N/A 

FS-2 Gravity diversion 23 1.20 10 No N/A N/A 

A-1 Gravity diversion 

and pumped 

outflow 

23 0.76 6 Yes; 1 8.36 0 

A-2 Gravity diversion 

and pumped 

outflow 

23 0.51 10 Yes; 1 8.36 0 

B-1 Gravity diversion 

and gravity outflow 

23 0.76 6 Yes; 1 8.36 0 

B-2 Gravity diversion 

and gravity outflow 

23 0.51 10 Yes; 1 8.36 0 

C-1 Gravity diversion 

and gravity outflow 

23 1.85 6 Yes; 1 5.58 4.5 

C-2 Gravity diversion 

and gravity outflow 

23 1.10 11 Yes; 1 5.58 8.5 

C-3 Gravity diversion 

and gravity outflow 

23 0.65 8 Yes; 2 5.58 and 

8.36 

4 

C-3.1 Gravity diversion 

and gravity outflow 

23 1.00 10 Yes; 2 5.58 and 

8.36 

8.5 

C-3.2 Gravity diversion 

and gravity outflow 

23 0.51 10 Yes; 2 5.58 and 

8.36 

5 

C-3.3 Gravity diversion 

and gravity outflow 

23 1.12 8 Yes; 2 5.58 and 

8.36 

6.5 

C-4 Gravity diversion 

and gravity outflow 

23 0.80 8 Yes; 1 11.15 4 
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The selected scenario for subsurface improvements is scenario C-3.2: a gravity diversion from the Seco 

Street storm drain into a subsurface infiltration gallery (0.51-ac footprint, 10-ft ponding, 5.1 ac-ft storage), 

followed by gravity discharge through two cartridge filters (5.58 cfs and 8.36 cfs) to existing 18-inch RCP 

catch basins on North Arroyo Blvd. Scenario C-3.2 was selected as the preferred alternative because it 

meets the 85th percentile capture/treatment objectives, minimizes O&M complexity, and aligns with City 

preference to avoid pumped discharge back into the Seco Street storm drain. 

4.1.2 Aboveground Improvements 

Multiple options to improve the aboveground conditions were evaluated. These options extended beyond 

the Project boundaries into the entire Parking Lot I, adjacent parking lots, and adjacent park spaces.  

Connectivity to adjacent trails, creating additional recreation space, and electrical vehicle charging 

stations were considered as part of these options. 

Within the actual Project boundary, many layout and material treatments options were available for the 

Project. Various tree spacing and layouts were studied to identify the impacts of the urban canopy.  

Paving and vehicular and pedestrian circulation were studied. Varying planter locations and sizes to treat 

stormwater were studied. 

The tree locations and spacing selected are based on the current spacing of the trees as well as 

maintaining a cohesive canopy through the length of the entire parking lot. The planting areas were 

located at the low point of the site to naturally capture runoff without changing the existing site grades 

drastically. 

Treatment planters (bioretention cells) along the west edge of parking lot/low point of the parking lot 

were analyzed. The two options considered were 3-feet wide and 10-feet wide. The 3-foot option was 

considered because that allowed for the minimum drive aisle width before impacting parking spaces. The 

10-foot width option is the maximum planter width before impacting two parking space widths and the 

minimum drive aisle width. The 10-foot planter allows for a larger diversity of planting which can screen 

the parking from the street, bike lane, and Arroyo Seco Trail. The north to south extents of the planter 

maintain a mature Coast Live Oak tree to the south near the driveway and terminates at the north end 

where the sidewalk ends, promoting pedestrian traffic within the parking lot toward the sidewalk. 

Permeable paving options studied included strips between trees and entire parking stalls. The option to 

provide the strips between trees in combination with the treatment planter was selected and exceeds the 

stormwater treatment goal of capturing the 85th percentile runoff. 

Tree planting to provide shade and improve the urban canopy considered a few options to provide space 

for root growth below usable parking spaces.  

• Option 1: Planting within the tree well and paving directly up to the tree well.  

• Option 2: Install CU structural soil around the tree well which allows for compaction above while 

allowing root growth below.  

• Option 3: Install Silva Cells around the tree well which allows for regular soil within the Silva Cells 

while being able to compact above for paving.  

The CU structural soil option (Option 2) was selected which will give the trees a better chance to grow to 

a full, mature size while allowing for parking to occur above the roots. 
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The selected approach of aboveground improvements includes a 10-ft wide treatment planter 

(bioretention cells) along the west edge of Parking Lot I, paired with permeable paving strips between tree 

rows with new trees planted in structural soil to expand canopy and improve tree life longevity. 

4.2 Findings and Recommendations 

This section summarizes the findings from the alternatives evaluation process and presents the 

recommendations for the Brookside Park Stormwater Capture Project. It integrates technical analyses, 

hydraulic modeling results, and stakeholder input to identify the most feasible and cost-effective solution 

that meets Project objectives and SCWP criteria. The recommendations outlined herein reflect 

considerations of constructability, long-term maintenance, environmental constraints, and community 

benefits, ensuring that the selected alternative delivers optimal performance while minimizing impacts.  

The selected scenario for subsurface improvements is scenario C-3.2: a gravity diversion from the Seco 

Street storm drain into a subsurface infiltration gallery (0.51-ac footprint, 10-ft ponding, 5.1 ac-ft storage), 

followed by gravity discharge through two cartridge filters (5.58 cfs and 8.36 cfs) to existing 18-inch RCP 

catch basins on North Arroyo Blvd. This configuration meets the 85th percentile capture/treatment 

objectives (design diversion 23 cfs; infiltration design rate ~1.26 in/hr), minimizes O&M complexity, and 

aligns with City preference to avoid pumped discharge back into the Seco Street storm drain. Refer to 

Appendix A (30% Design Drawings) for exact geometry, elevations, pipe sizes/slopes, access points, and 

instrumentation. 

The other scenarios were not selected for the following reasons: 

• Scenario FS: Not chosen due to the large footprint, which would require additional disturbance of 

the parking lot and increase in costs. 

• Scenario A: Not selected as a pump would be required, and the City preferred to avoid additional 

capital, maintenance, and operational power costs. 

• Scenario B: Not selected given the length of trenching required along the west side of the parking 

lot. 

• Scenario C: Of the six scenarios presented, Scenario C-3.2 was selected because it requires the 

smallest footprint, thereby reducing the overall system cost. 

The selected approach of aboveground improvements includes a 10-ft wide treatment planter 

(bioretention cells) along the west edge of Parking Lot I, paired with permeable paving strips between tree 

rows with new trees planted in structural soil to expand canopy and improve tree life longevity. Curb cuts 

and V-gutters provide modest re-grading to route aisle runoff into planters; underdrains direct permeable 

paving infiltrated flows (above the subsurface infiltration gallery) and bioretention cells infiltrated flows 

into the discharge outflow line. ADA-compliant routes and stall layouts will be maintained within the 

Project site. Refer to Appendix A for locations, sections, inlet/outlet structures, underdrain tie-ins, and site 

grading. Figure 4-1 includes a conceptual site layout of the subsurface and aboveground proposed 

Project improvements. 
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Figure 4-1 Selected Project Improvements Conceptual Site Layout 

4.2.1 Subsurface Improvements 

The design team utilized data collection and research done in Section 2.0 and 3.0, the modeling 

performed as explained in Subsection 4.2.1.2, Subsection 4.2.1.3, and Section 5.0, City input, and site 

investigations to determine the Project’s 30% stormwater treatment design configuration. The main 

components of the stormwater capture and treatment system, which is displayed in Figure 4-2, will 

include (in upstream to downstream order): 

• Diversion Structure 

• Actuated Slide Gate/Trash Rack 

• Pretreatment Unit 

• Flowmeter on Diversion Line 

• Subsurface Infiltration Gallery 

• Cartridge Filters 

• Flowmeters on Discharge Lines 
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Figure 4-2 Stormwater Treatment Components 

 

The sizing of the diversion flow rate, underground storage system, and filtration system were all 

optimized in accordance with the methods described in Section 5.4. The layout is included in the 30% 

plans which are attached in Appendix A. 

4.2.1.1 Equipment and Pipelines 

The sections below describe the individual equipment components that collectively form the regional 

stormwater capture and treatment system, including their function and role within the overall system. 

4.2.1.1.1 Diversion Structure 

At the point of diversion, the Seco Street storm drain consists of an 11-foot-wide (inner dimensions) 

reinforced concrete section with wall heights of 6 feet and a 9-5/8-inch central depression forming a V-

shaped channel invert. An excerpt from the as-built drawing is included in Figure 4-3.  

 

Figure 4-3 As-Built Drawing of the Seco Street Storm Drain Cross Section 
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A preliminary hydraulic analysis for the Seco Street storm drain diversion structure was conducted using 

the Federal Highways Administration’s Hydraulic Toolbox. The cross section presented above was used 

to calculate channel flow depth at the design diversion rate of 23 cfs, which is provided in Figure 4-4. A 

Manning’s n of 0.013 was selected for the concrete channel. A longitudinal slope of 0.0179 was obtained 

from the project survey file. 

 

Figure 4-4 Calculated Depth of Flow (0.729 foot) at the 23 cfs Diversion Rate 
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Figure 4-5 Seco Street Storm Drain Cross Section Inputs into Hydraulic Toolbox 

 

 

Figure 4-6 Calculated Flow Depth Inputs at the 23 cfs Diversion Rate 
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The following considerations were made for the design of the Project’s diversion structure:  

• Configuration: Based on the anticipated spread of flow at the design diversion rate as well as to 

maximize full capture of dry weather flows, a full-span drop-inlet type diversion was selected for 

this location.  

• Materials: A concrete drop structure with a metal grate covering will be the primary materials 

used for the diversion structure. The construction of the diversion structure will require partial 

demolition of the channel bed and walls. The area within the sawcut limits of construction will be 

replaced with in kind materials.  

• Maintenance: The grate shall be removable and allow for cleaning of the inside of the diversion 

structure as well as the grate itself. A separate access structure and hatch will be constructed 

near the diversion structure to allow for ease of maintenance access. 

• Existing Conveyance: Due to the high flow capacity of the Seco Street storm drain, special 

attention was given to channel hydraulics. The proposed diversion should not decrease the 

hydraulic capacity of the existing drainage feature nor should it cause an undue flow disturbance 

that could impact the storm drain’s function. For this reason, the introduction of a low flow berm 

or rubber dam structure into the existing storm drain was deemed less feasible.  

• Capture Efficiency: The proposed diversion scheme and inlet geometry will be designed to 

capture 100% of flows in the storm drain up to the design diversion rate of 23 cfs, including dry 

weather flows. 

 

The drop-inlet diversion was sized using the methodology outlined in Chapter 7 of HEC-22 for grate inlets 

(Refer to Figure 4-7). The grate inlet type assumed was P-1-7/8, which has a longitudinal bar spacing of 

1-7/8 inches (47.625 mm) and a clear opening ratio of 0.80. This grate was selected due to its relatively 

high flow capacity, allowing water to enter the system while screening large debris that should not enter 

the system. 

The primary disadvantage of grate inlets is that they may be clogged by floating trash or debris. 

Therefore, a 50% clogging factor was assumed for the grate opening area. A clear opening of 8’ 8¼” W x 

2’ L was selected to capture 100% of design diversion flows. It is assumed that a section of the Seco 

Street storm drain will be replaced with the diversion structure. 

Figure 4-7 shows that a grate size of 4’-4-1/8” W x 2’ L would be sufficient to intercept the design flow 

rate, which represents 50% of the full-span grate area of 8’-8-1/4” W x 2’ L. A full span grate was selected 

based on the cross section, which indicates that the flow depth at the design flow rate nearly extends 

across the entire width of the storm drain. This larger grate also provides a factor of safety of 2 to 

account for potential clogging at the diversion structure in the event of insufficient maintenance. 
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Figure 4-7 Selected Size of Grate to Intercept the Design Diversion Rate 

4.2.1.1.2 Actuated Slide Gate/Trash Rack 

To prevent diverted flows from entering the system during maintenance activities or in the event of a 

system failure, a shutoff mechanism is required. An actuated slide gate with an upstream trash rack 

within the vault structure is proposed for this purpose. A slide gate was proposed instead of a plug valve 

because it is generally more robust for handling heavy solids in influent stormwater. However, compared 

to plug valves, slide gates are less suited for automated or rapid-response applications and frequent 

operation, as they operate more slowly and have a larger footprint. The slide gate would be electrically 

actuated, allowing operation from a local control panel. The slide gate would be 30” x 30” to cover the 

inside diameter of the 30” RCP. Given the estimated depth of the slide gate vault is approximately 

11’ below the existing ground surface, there is sufficient vertical clearance for the slide gate per Figure 

4-8 (requires two times the height of the slide gate for vertical clearance plus 4.5”).  
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Figure 4-8 Product Cutsheet of Waterman Stainless Steel 251 Series Slide Gate 

 

A stainless steel trash rack is proposed to be within the same vault as the actuated slide gate. It will be 

designed to remove coarse and floating debris to protect downstream components. While a grate will be 

provided to screen out very large objects from the flow stream, the trash rack will provide a redundant 

mechanism for preventing major blockages in downstream components such as the pre-treatment unit. 

According to the Environmental Protection Agency’s (USEPA’s) Combined Sewer Overflow Technology 

Fact Sheet, trash racks typically have 1.5 to 3.0 inch clear spacing between bars. Given that the proposed 

gate at the diversion structure has a longitudinal bar spacing of 1-7/8 inches (47.625 mm), the trash rack 

bar spacing is proposed to be 1.5 inches (38.1 mm). In addition, according to the US Bureau of 

Reclamation Design Standards No. 6, the approach velocity (maximum flow divided by the overall trash 

rack area) for each structure must be designed on a case-by-case basis with most trash rack structures 

sized to provide a maximum approach velocity of 1 to 2 feet per second for normal flows. This is crucial 

for preventing clogging while allowing sufficient flow. 

4.2.1.1.3 Pre-Treatment Unit 

The pre-treatment unit is intended to protect the underground storage cistern by removing trash and 

sediment from incoming flows and to serve as a centralized location for maintenance activities.  
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Several pre-treatment options were considered. Two main hydrodynamic separating units are available 

for prescription: vortex-swirling units and baffle box units (examples shown in Figure 4-9). 

 
Photo: Jensen Hydrodynamic Separator 

 
Photo: Oldcastle Infrastructure Nutrient  

Separating Baffle Box 

Figure 4-9 Pre-Treatment Unit Examples 

 

The vortex-swirling units are cylindrical in shape, providing smaller footprints and relying on swirling flows 

to extract sediment from influent flows. The baffle box system relies on a series of baffle walls and 

screens to promote particle settling and treatment of the influent flows. Three main design decisions 

typically affect the selection of pre-treatment devices: 

• Diversion Rate: Baffle box designs can handle higher flow rates at similar in-line configurations 

as their vortex-based alternatives. 

• Unit Footprint Size: Because the baffle box orientation is typically horizontally sequenced while 

vortex style units are typically vertically sequenced, the footprint size of baffle box systems tend 

to be much larger than vortex-swirling units. This constraint may affect Projects that are space 

limited and require smaller footprint units. 

• Sump Depth to Invert: As a result of the orientations of the systems mentioned above, the vortex 

style pre-treatment units tend to require much larger sump depths for sediment storage than the 

baffle box options. This can affect the design by creating sump depths that are too deep for 

traditional Vactor truck maintenance. There is a limit to how deep a Vactor truck’s suction can 

reach and if the diversion pipe is already too low, then the additional sump depth of the vortex 

style pre-treatment unit may extend beyond the Vactor truck’s suction limitations. 

Depending on the manufacturer, both types of pre-treatment units can be designed to capture 100% of 

floatables greater than 5 mm and should be full capture system certified by the State Water Resources 

Control Board. An analysis of the pros, cons, and capital and annual maintenance costs of the different 

types of pre-treatment units are presented in Table 4-2 based on devices manufactured by Contech. The 

number of units required for this Project are reflective of how many units can provide 80% total 

suspended solids (TSS) removal at particle diameter (d50) of 126 µm. 
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Table 4-2 Summary of Pre-Treatment Options 

Unit 

Type 

Frequency of 

Cleanings 

Confined Space Entry 

Requirements 

Equipment 

Requirements Capital Cost 

Annual 

Maintenance 

Costs ($/year) 

Vortex-

Swirling 

234.9 ft3 trash and 

sediment storage 

capacity (cleaning 

recommended at 

75% full = 176.2 

ft3) 

None Vactor truck $142,000/unit x one 

unit = $142,000 

$43,000 

Baffle 

Box 

520 ft3 trash and 

sediment storage 

capacity (cleaning 

recommended at 

50% full = 260 ft3) 

Additional 144.9 

ft3 screen basket 

capacity 

Depends on depth and 

configuration of 

installation if extension 

rod cannot be used to 

unlock or slide 

screening cage lids 

Vactor truck $460,000/unit x two 

units = $920,000 

$28,000 

 

Based on the design considerations outlined above and input from the City, a vortex-style hydrodynamic 

separating pre-treatment unit is recommended due to its lower maintenance requirements, which would 

not require confined space entry, as well as the fact that two baffle boxes would be required compared to 

a single vortex-swirling unit. The diversion rate proposed is 23 cfs and is within the capacity of vortex-

style pre-treatment units. The unit selected has the specifications as listed in Table 4-3. 

Table 4-3 Vortex-Style Pre-Treatment Unit Specifications 

Variable Value 

Type Vortex-Style Hydrodynamic Separator 

Structure Precast concrete vault 

Dimensions 10’ inner diameter with 12’-7” sump depth 

Solids Storage Sump Capacity 234.9 ft3 

Peak Treatment Flow Rate 23 cfs 

Pollutant Removal Efficiency 80% TSS removal efficiency at d50 of 126 µm 

4.2.1.1.4 Flowmeters 

For gravity pipes, several flowmeter types were analyzed to determine which type would be most 

appropriate. Area velocity, laser flow, and electromagnetic flowmeters were all reviewed. Both area 

velocity meters and electromagnetic flowmeters require a minimum depth of flow to be functional. If 

adequate depths are not available, both options would fail to provide accurate readings. A laser 

flowmeter was determined to be the most appropriate flowmeter type to provide accurate measurements 

of the variable flow rates that the gravity diversion pipe would encounter especially low flows.  

Based on preliminary discussions with a manufacturer specializing in measurement and control systems, 

the laser flowmeter should be installed with a minimum straight run of 10 pipe diameters upstream and 

downstream to achieve laminar flow at the flow metering location. The laser flowmeter is also a 
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noncontact type of measurement device, which is often preferred to avoid bypass requirements during 

routine maintenance activities. 

4.2.1.1.5 Underground Storage and Infiltration Gallery 

An underground infiltration gallery is proposed to simultaneously infiltrate and detain diverted water. 

Several options are available for underground storage and infiltration, including, but not limited to, the 

following: 

• Crates — typically plastic material 

• Pipes — plastic or metal 

• Arches — plastic 

• Precast Vaults — reinforced concrete 

The following considerations were made for the design and style selection of the underground infiltration 

system: 

• Footprint, Storage Volume, and Infiltration: The Project design utilizes the minimum footprint 

necessary to meet the required objectives while minimizing impacts to the existing parking lot. 

Two oak trees are located within the vicinity of the proposed Project footprint and were required 

to be avoided; therefore, a 30-foot radius from each tree was designated as a tree protection 

zone, with no encroachment permitted. This buffer was maintained even when accounting for a 

conservative estimate of 10 feet of required shoring around the perimeter of the subsurface 

infiltration gallery. In addition, because aboveground improvements are proposed over the gallery, 

the footprint was designed to accommodate the minimum root ball depths required for the 

proposed landscape and surface improvements. A minimum depth of 4 feet from finished grade 

was assumed to account for the 36-inch tree root ball, tree planting pedestal, and waterproofing 

and protection of the subsurface infiltration gallery. 

• Design Invert Elevation: Given that the existing grade will need to be maintained on the parking 

lot and the parking lot is sloped in a southwesterly direction, the footprint is proposed as close to 

the Seco Street storm drain as possible to take advantage of higher cover on the north end of the 

parking lot. 

• Maintenance: Maintenance and ease of system maintenance is the key to keeping the 

stormwater system functioning properly.  

o Access Vaults: Maintenance access vaults which include equipment access, stairways, or 
ladders are recommended for ease of maintenance, with at least one near the inlet of the 
system and another near the outlet of the system.  

▪ Stairway and Equipment Vault: At a minimum, one stairway and equipment vault will be 

located adjacent to the inlet of the subsurface infiltration gallery at a location outside of 

the drive aisle. The design of the stairways will follow guidelines from the Occupational 

Safety and Health Administration (OSHA). A skid-steer machine for maintenance can be 

lowered into this vault via a boom truck. 

▪ Sediment Forebay: A sediment forebay will also be prescribed to localize sedimentation. 

The sediment forebay can be sized using Stoke’s Law to maintain a certain particle size, 

such as very fine sand (63 to 125 µm) or coarse silt (32 to 63 µm), within the chamber.  
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▪ Ventilation: Air ventilation is also important for confined space entry for performing 

maintenance within the subsurface infiltration gallery. Based on Bernoulli’s equation, two 

8-inch vents are prescribed to allow sufficient airflow within the system. 

To provide the required amount of storage volume, an underground concrete vault is proposed. Most of 

the other product types were eliminated due to burial depths and structural stability. Because the facility 

will be located beneath a parking lot with significant vehicle activity, the structure must be designed to 

withstand American Association of State Highway and Transportation Officials H-20 loadings. A modular, 

precast system was selected in lieu of a cast-in-place alternative to mitigate construction and schedule 

impacts associated with forming, casting, and curing.  

A column-based precast vault system is prescribed for ease of maintenance. The column-based vault 

versus a windowed-wall based system provides access in all directions which means maintenance crews 

can access all parts of the system without the need to navigate climbing through windowed areas or 

holes in walls. The column precast units also typically have a higher volume efficiency than other precast 

concrete systems, which means a larger storage volume can fit in a smaller footprint. Figure 4-10 shows 

an example of a modular concrete precast vault during construction. 

This configuration will take full advantage of the infiltrative characteristics of the site soil while providing 

the optimal storage volume required by the H&H modeling analysis. 

 

Figure 4-10 Modular Concrete Precast Vault 
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4.2.1.1.6 Flow Control Device 

To accurately control flow rates through the outlet pipe of the system, flow-control is prescribed on both 

outlet pipes to prevent the cartridge filter system from being overwhelmed by anticipated full pipe flow as 

well as upstream head pressures that would affect flow rate. Several options for flow control devices 

were considered. Flow control methods such as orifice control may be unpredictable and not adjustable 

enough post construction for recommendation. While there are vortex flow-based control methods, the 

head to flow curve presented by their functionality is still not accurate enough for the flow control 

required by the outflow pipe. The Project’s design ultimately calls for a balanced arm flow regulating 

device (as shown in Figure 4-11). These devices operate accurately (+/-5%) with flows experiencing up to 

40’ of upstream head pressure. Typically, these systems are utilized in combined sewer systems and 

therefore are robust and resistant to clogging. The other advantage is that the system operates on a 

balance system that is purely mechanical, so there is no reliance on electrical elements to provide flow 

regulation. 

 

Figure 4-11 Flow Regulating Device 

4.2.1.1.7 Cartridge Filter 

A cartridge filter unit is prescribed on both outlet discharge pipes. This provides additional treatment of 

effluent flow as well as a redundant mechanism for discharge of flows from the subsurface infiltration 

gallery. However, these filters would not be utilized until the level within the subsurface infiltration gallery 

is at least 5 feet to prioritize infiltration and groundwater recharge. While the pre-treatment strategy aims 

to reduce and remove trash and larger suspended particles greater than 5 mm, smaller suspended 

particles will remain in the system’s stormwater and will make its way through the subsurface infiltration 

gallery. If not removed, the smaller particles suspended in the effluent would be released back into the 

Seco Street storm drain. To promote the efficacy of the system and to reduce the total required volume of 

the underground subsurface infiltration gallery, a cartridge membrane filtration system is being 

incorporated into the system’s design. 

In choosing between a media filter versus a membrane filter, the former typically requires a larger 

footprint in exchange for a shallower unit and vice versa. Due to the availability of a sump and desire for a 

smaller footprint, a cartridge membrane filter was selected. The units selected has the specifications as 

listed in Table 4-4. 
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Table 4-4 Cartridge Filters Specifications 

Variable Value 

Type Membrane Filtration 

Structure Precast concrete vault 

Dimensions (inner wall) 22’ W x 8’ L 

Cartridge Height 27” and 40” 

Peak Treatment Flow Rate 5.58 cfs and 8.36 cfs 

Pollutant Removal Efficiency 85% TSS, 75% Total Phosphorus, 67% Total Copper, 60% Total Zinc 

Additional Features Oil and floatable baffle separator, internal high-flow bypass 

4.2.1.1.8 Pipe Material 

Several storm drain pipe material options were evaluated as part of the design, including corrugated 

metal pipe, high-density polyethylene, high-density polypropylene, ductile iron pipe, and reinforced 

concrete pipe (RCP). Although corrugated metal and plastic pipes are generally more cost-effective, their 

structural capacity and service life were determined to be insufficient for this application and were 

therefore eliminated from consideration. Given that flanged connections are not required as a part of this 

system, ductile iron pipe is not used. 

Only RCP is incorporated into the Project design. Concrete pipe is specified for all gravity-flow conditions. 

A Class 4 30” I.D. RCP with a wall thickness of 3 inches is prescribed for the diversion line while two Class 

4 15” I.D. RCP pipes with a wall thickness of 2-1/4 inches are prescribed for the two outlet lines. The RCP 

materials shall be specified in accordance with Section 207-2 RCP of the Standard Specifications for 

Public Works Construction as well as follow ASTM C76 Standard Specification for Reinforced Concrete 

Culvert, Storm Drain, and Sewer Pipe.  

4.2.1.2 Hydraulics 

This section presents the hydraulic evaluation conducted to assess the performance of the proposed 

stormwater capture system under design storm conditions. The analysis focused on verifying 

conveyance capacity, diversion efficiency, and storage functionality within the infiltration gallery and 

associated components. Using PCSWMM modeling, the evaluation simulated flow routing, head losses, 

and discharge behavior to ensure the system meets design objectives for flood control, water quality 

treatment, and SCWP compliance. These findings provide the technical basis for sizing key elements 

such as diversion structures, pipes, and filtration units, and confirm that the recommended configuration 

can reliably manage peak flows while optimizing infiltration. 

4.2.1.2.1 Proposed Condition 

To evaluate the hydraulic performance of the proposed stormwater capture system for the selected 

alternative, the team utilized PCSWMM 2023 Professional 2D Version 7.6, a platform built on the EPA 

SWMM engine. This software allows for simulation of stormwater quantity and quality, integrating H&H 

processes across urban drainage systems. Its capabilities include continuous simulation, real-time 

control, and GIS integration, making it ideal for assessing subsurface infiltration galleries, diversion 

structures, and multiple discharge alternatives.  
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The primary objectives of the hydraulic model were to simulate flow routing and storage within the 

proposed infiltration gallery. Additionally, the model supports SCWP scoring and cost-benefit analysis.  

4.2.1.2.1.1 Diversion Structure  

A diversion structure was modeled to divert stormwater into the infiltration gallery. The diversion 

structure is assumed to be a section of the existing Seco Street drain that is removed and replaced to 

accommodate the inflow pipe of the infiltration gallery below the flowline of the Seco Street drain. With 

this configuration, once the infiltration gallery reaches capacity, stormwater flow will continue down the 

Seco Street drain as it currently does. The total volume captured in the system for the 85th Percentile 

Storm volume is 14.88 ac-ft.  

4.2.1.2.1.2 Subsurface Infiltration Gallery  

For hydraulic modeling, the infiltration gallery was modeled as a storage node, with approximately a 0.51-

acre footprint and 10-foot depth. A stage/area table was assigned to the storage node to simulate the 

available area available at each stage to calculate the volume.  

4.2.1.2.1.3 Basin Discharge  

Discharge mechanisms modeled include infiltration and gravity outflow. Gravity outflow was evaluated 

for feasibility to discharge to two 18-inch RCP storm drains on the west side of the Project site. The 

infiltration gallery will utilize two balanced arm flow control devices to limit outflows to the downstream 

filters and 15-inch RCP storm drain pipes. Infiltration was modeled at a rate of 1.26 inches per hour, per 

the geotechnical investigation. Outflows from the infiltration gallery model were limited to that of a 

Contech Jellyfish filter treatment capacity. The infiltration gallery fills to the top of the gallery and 

discharges through two outfalls, with outflow to Cartridge Filter 1 set at 6.1 feet above the bottom of the 

gallery and outflow to Cartridge Filter 2 set at 4.7 feet above the bottom of the gallery. Contech Jellyfish 

filters were selected for infiltration gallery outflow treatment. A Jellyfish JFPD0822 filter with a 27” 

cartridge has a maximum treatment capacity of 5.58 cfs and with a 40” cartridge has a maximum 

treatment capacity of 8.36 cfs. Based on the infiltration rate and storage volume, the infiltration gallery is 

designed to drain in less than 72 hours, complying with the California Department of Public Health 

(CDPH), California Stormwater Quality Association (CASA), and California Department of Transportation 

(Caltrans) recommendations. 

To maintain gravity flow to the two existing 18-inch storm drains located between North Arroyo Blvd and 

the west side of the parking lot, the downstream inverts of the 15-inch overflow pipes were set to 

preserve minimum cover requirements. Due to these constraints, the largest allowable pipe size that 

maintains at least 18 inches of cover is a 15-inch diameter pipe, installed at a slope of 0.4% to Outflow 1 

and 0.5% to Outflow 2 of the gallery. Proposed outflow pipe connections to the existing inlets on Arroyo 

Blvd will be core drilled and grouted. 

4.2.1.2.1.4 Junctions 

One-dimensional (1D) junctions are used to connect pipe or orifice links together in the 1D system. In the 

PCSWMM model, junctions are used to represent manholes, inflow points, and other storm structures. 

Important parameters for the junctions include the invert elevation, rim elevation, and inflow information 

for inlets.  

Manholes 

All manholes are modeled as junctions. Invert elevations were set based on the minimum slope required 

to keep the system gravity fed while keeping the hydraulic grade lines (HGLs) within the system and 
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providing a minimum 1 foot of freeboard. The proposed system in the model maintains a minimum drop 

of 0.2 foot across each manhole. 

Curb Inlets 

The existing curb inlets along North Arroyo Boulevard are represented by 1D junctions. A baseline flow of 

4.90 cfs was accounted for in the north curb inlet junction and a baseline flow of 5.14 cfs was accounted 

for in the south inlet junction to simulate the surface flow to the inlets. These peak runoff values were 

calculated for each inlet using the LA County rational method for the 10-year storm. The north inlet 

receives runoff from approximately 6.34 acres. The south inlet receives runoff from approximately 

4.52 acres.  

CDS Unit 

The 10-foot diameter CDS5678-10-C Contech Inline Continuous Deflective Separation (CDS) Unit is 

represented with a 1D junction. The invert of the CDS Unit is set to 12.58 ft below the outlet pipe elevation 

according to the standard detail provided by Contech. A 0.2 ft drop is provided between in invert elevation 

in and the invert elevation out. An overflow weir height for the CDS unit is 4 ft - 1 inch, measured from the 

outlet pipe elevation. The infiltration gallery has been sized to maintain HGL elevations within the 

inflow/outflow CDS unit pipes so flows within the CDS unit do not overflow during the 85th Percentile 

design storm.  

Conduits 

The proposed pipe system is modeled through conduits to convey stormwater through the system. The 

pipes upstream of the infiltration gallery are modeled as 30-inch RCP and the pipes downstream of the 

infiltration basin to the existing inlet connection are 15-inch RCP. RCP is modeled with a Manning’s n 

value of 0.013. Additionally, entrance and exit loss coefficients were assumed according to the values in 

Table 4-5. 

Table 4-5  Entrance and Exit Loss Coefficients 

Entrance* Exit Description 

0.5 0.2 Pipe segments that do not experience a harsh turn into the next pipe segment. 

0.5 0.6 Pipe segments that experience a 45 degree turn into the next pipe segment. 

0.5 1.0 Pipe segments that experience a 90 degree turn or greater into the next pipe segment. 

1.0 1.0 Pipe segments that connect to the Contech CDS Unit and the Actuated Slide Gate. 

*Entrance loss coefficient was assumed to be 0.5 for all pipes, besides connection to the CDS unit and Actuated 

Slide Gate 
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4.2.1.2.1.5 Hydraulic Modeling Results 

Table 4-6 summarizes the PCSWMM model results. 

Table 4-6  PCSWMM Model Results 

Footprint 

(ac) 

Basin Max. 

Water 

Depth (ft) 

Filter 1 

Outflow 

(cfs) 

Filter 2 

Outflow 

(cfs) 

85th Percentile 

Storage Volume 

(ac-ft) 

85th Percentile 

Storm Volume 

Infiltrated  

(ac-ft) 

85th Percentile 

Storm Volume 

Filtered (ac-ft) 

0.51 9.98 5.50 6.2 4.46 2.47 7.95 

 

The hydraulic model confirms the selected scenario is capable of moving water through the proposed 

system while meeting the performance metrics required for SCWP scoring.  

4.2.1.3 Hydrology 

The existing regional hydrologic and water quality characteristics of the Project site are summarized in 

Table 4-7. These findings set up the assumptions made during the modeling. The H&H evaluation and 

geotechnical report included in Appendix K provide greater detail and explanation.  

Table 4-7 Hydrologic Statistics Summary Using the WMMS 2.0 Model 

 

Average Annual (WY 2009 – 2018) 

Avg. Annual Runoff 
 (ac-ft per year [MGD]) 

Avg. Annual Zn Load 
 (lb/year) 

Avg. Annual Cu Load 
 (lb/year) 

265 [0.24] 120 25.1 

ULAR WMP 90th Percentile Bacteria Storm 

Precipitation 
 (in.) 

90th Percentile Bacteria 
 Storm Event Volume 

 (ac-ft) 

Peak Flow Rate 
 (cfs) 

0.16 2.73 3.2 

85th Percentile, 24-Hour Design Storm 

Precipitation 
 (in.) 

85th Percentile Design 
 Storm Event Volume 

 (ac-ft) 

Peak Flow Rate 
 (cfs) 

1.12 14.9 23 
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With respect to site hydrology, the proposed grading will generally maintain existing drainage patterns; 

therefore, site hydrology is expected to remain unchanged under both existing and proposed conditions. 

Figure 4-12 shows the drainage areas delineated for the existing site and Figure 4-13 shows the drainage 

areas corresponding 85th percentile design storm volumes.  

 

Figure 4-12 Drainage Areas for Existing Site 
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Figure 4-13 85th Percentile Design Storm Volumes for Existing Site Drainage Areas 

4.2.2 Aboveground Improvements 

The landscape approach for the Brookside Park Stormwater Capture Project is guided by three core 

principles of water quality, community benefits, and urban ecology to ensure that site improvements 

function holistically and support long-term environmental and community goals. 

The selected option supports the landscape approach and the stated goals during multiple stakeholder 

meetings. It is a combination of the best options for various landscape features.  

The design includes a 10 foot wide treatment planter along the west side of Parking Lot I.  Tree planting 

within structural soil will allow for larger root growth and larger tree canopies. The design includes tree 

planting in rows that align with existing tree planting within the parking lot and incorporates a tree palette 

that uses similar trees and a few new species that will enhance the urban forest that is appropriate for the 

local habitat. Permeable paving strips are incorporated between the trees that reduce the impacts of 

urban runoff from the stormwater system. Underdrains are included below the permeable paving strips 

and bioretention area to capture and direct infiltrated flows to the infiltration gallery and gallery overflow 

piping. Refer to Figure 4-14 for an illustration of the proposed aboveground improvements. 
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Figure 4-14 Proposed Aboveground Improvements 

4.2.2.1 Nature-Based Solutions 

Trees were included in the design to lower the urban heat island effect and shade the asphalt and parked 

cars. Trees are planted within structural soil to allow for lateral root growth and for asphalt to be installed 

closer to the tree and maintain parking spaces. 

The site naturally flows northeast to southwest, towards the proposed treatment planting area. The 

treatment planting area will convey water while allowing natural percolation through soil and uptake by 

plants. 

The plant material for the site will utilize California Native planting which are appropriate for the local 

setting of the Arroyo Seco.  

4.2.2.2 Programming and Design Integration 

The site design allows for multiple uses of Parking Lot I. Open space along the north end of the parking 

lot allows for the setup of tents for the Rose Parade Float construction. Other flex events throughout the 

year such as food truck space, e-waste drop off, bus unloading, and other events will also occur in the 

large open space. The parking lot can function as intended during events and circulation will not be 

impacted. 
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4.2.2.3 Traffic Circulation and Access 

After completion of construction, the Project would not alter existing traffic patterns and circulation 

routes within Lot I including the Project area, as well as access to/from adjacent Arroyo Boulevard and 

Seco Street. All internal drive aisles and access driveways (one on Seco Street and 5 on Arroyo 

Boulevard) to public streets would be maintained as currently designed. The repaving of the Project area 

would be restriped to maintain the existing minimum drive aisle width of 24 feet in accordance with the 

City’s Municipal Code (Title 17, Zoning Code, Section 17.46, February 2025).  

4.2.2.4 Public Safety 

The existing raised tree-lined planter along the west side of the parking lot, along the entirety of Parking 

Lot I, with five vehicular access driveways, would remain and continue to serve as a buffer between 

vehicles circulating in Lot I and through traffic along Arroyo Boulevard. Similarly, the existing sidewalk/dirt 

path along the east side of the Lot I would continue to serve as a north-south pedestrian walkway for 

vehicles parked in Lot I.  

The existing driveway access points to the parking lot (one on Seco Street, and 5 along Arroyo Boulevard) 

would remain in their current configuration and would continue to provide access to public roadways 

leading out of the Arroyo during an emergency situation. 

4.2.2.5 Americans with Disabilities Act 

The Project will repave and restripe the portions of the parking lot impacted by construction to current 

ADA access and parking standards. The Project area will be restriped with 381 parking spaces consisting 

of 372 standard spaces and 9 ADA spaces (8 standard ADA spaces, and 1 van accessible space). 

According to current ADA standards, a parking lot with 301 to 400 spaces requires 8 ADA spaces. The 

entire Lot I would contain 1,496 spaces, which would require 25 ADA spaces. The Project area will 

maintain the 9 ADA spaces included within the Project area, and the entire Lot I will provide 42 ADA 

spaces. Therefore, both the Project area and entire Lot I will be compliant with the ADA parking 

standards.  

The Project area will have newly repaved and restriped ADA access and connectivity. The 5 ADA spaces 

at the north end of the parking lot will be repaved and restriped to provide ADA access via ramps and 

sidewalks along Seco Street. The 4 existing ADA spaces on the east side of the parking lot will be repaved 

and restriped to provide ADA access to the existing ramp and sidewalk to Jackie Robinson Memorial 

Field. 

4.2.2.6 Trees, Landscape, and Irrigation 

Trees will be sited to maintain the current layout. Additional trees will be installed to fill in gaps and 

enhance the current tree plantings. The species of California Native trees will be varied to create a more 

resilient urban forest. The planting areas will be biotreatment planters that take on stormwater runoff.   

The plant types selected are inspired by the native ecoregion of chaparral and arroyo woodland riparian 

planting that can be found in the Arroyo Seco watershed. The proposed parking Lot trees will include 

California Sycamore, Coast Live Oak, and Engelmann Oak. The proposed trees within the treatment 

planter will include Western Redbud and Toyon. The proposed plants will be California Native plants that 

are specific to stormwater treatment planters. The understory planting of shrubs and groundcovers will 

be appropriate for treatment planting areas that can sustain growth during wet and dry seasons and 

include a plant palette for a lowland and upland condition. 
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The irrigation system will be an automatic drip irrigation system connected to the existing park’s irrigation 

lines and controller. Bubblers will be used for the trees and in-line drop will be used for the treatment 

planting area. 

4.2.2.7 Opportunities for Education and Community Investment 

The Project not only advances critical environmental goals by capturing and treating stormwater to 

improve water quality and recharge the Raymond Basin aquifer but also fosters meaningful education 

and community investment through a robust engagement process that invites residents to help shape the 

Project’s aboveground design and amenities. Through community outreach events, surveys, and public 

meetings, Pasadena residents, stakeholders, and park users are actively encouraged to learn about 

stormwater management and provide input that directly informs Project design, creating opportunities for 

public understanding of green infrastructure and local stewardship. This collaborative approach supports 

opportunities to educate the community on sustainable water practices, strengthens community ties to 

local natural resources, and ensures that the Project delivers tangible benefits—such as enhanced 

recreational spaces and nature-based features—that reflect community priorities and build long-term civic 

investment. 



City of Pasadena Public Works | Preliminary Design Report  

BLACK & VEATCH | Water Quality and Water Supply Modeling 5-1 
 

5.0 Water Quality and Water Supply Modeling 
The H&H evaluation (included within Appendix K) details the methodology utilized to determine the 

performance of the system. The system’s performance with respect to several objectives are 

summarized for the recommended configuration below.  

5.1 85th Percentile Storm Capture 

Capture of the 85th percentile storm volume (14.9 ac-ft) with a peak flow rate of 23 cfs would necessitate 

a 23 cfs diversion rate. If an outflow filter structure is provided to evacuate water in the tank at its base, 

then the minimum storage size could be reduced depending on the discharge rate. To balance the City’s 

infiltration and filtration objectives, two filters (5.58 cfs and 8.36 cfs) with a combined flow rate of 13.94 

cfs are prescribed and will be set at a filter height 5 feet above the invert of the subsurface infiltration 

gallery. 

In terms of how Projects have historically been scored by the SCWP Scoring Committee, any Project that 

can capture the 85th percentile event volume can be designated as a wet weather Project. Therefore, 

given that the recommended configuration can capture the entirety of the 85th percentile event volume, it 

can be classified as a wet weather Project and therefore be eligible for a score of up to 50 points for the 

SCWP. 

5.2 Bacteria Modeling 

Dry weather bacteria is a priority pollutant of concern for the Project and will be addressed through the 

diversion and infiltration of dry weather flows, which are considered fully treated once infiltrated. During 

wet weather events, the treat-and-release component (filtration) of the Project is not deemed effective for 

bacteria removal; however, filtration is anticipated to provide additional removal of sediment-associated 

pollutants beyond what is achieved through infiltration. The configuration selected in Section 4.0 

(Alternative C-3.2 [0.51 ac x 10 ft]) and the resultant model results during the 90th percentile bacteria 

storm are shown in Table 5-1.  

The modeled runoff generated by the 90th percentile bacteria storm was 2.73 ac-ft. For Alternative C-3.2, 

the runoff infiltrated during the 90th percentile bacteria storm is 1.29 ac-ft. Given that the Brookside Park 

Project’s drainage area consists of the City of Pasadena and Unincorporated County jurisdictions, the 

alternative contributes 1.29 ac-ft / (23.39 ac-ft + 19.35 ac-ft) = 3.0% of the baseline runoff to be reduced 

during the 90th percentile bacteria storm. Considering just the City of Pasadena’s requirements, the 

alternative contributes 1.29 ac-ft / 23.39 ac-ft = 5.5% of the baseline runoff to be reduced during the 90th 

percentile storm. 

Table 5-1 Summary of 90th Percentile Bacteria Storm Model Results 

Model Result 

BMP Configuration 

0.51 ac Footprint x 10 ft Ponding Depth 

Total Inflow (ac-ft) 2.73 

Filtered Volume (ac-ft) 0.00 

Infiltration Volume (ac-ft) 1.29 
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5.3 Long-Term Pollutant Load Reduction 

The primary water quality goals of the Brookside Stormwater Capture Project are to address dry weather 

bacteria compliance and to reduce the long-term annual loading of pollutants to the Arroyo Seco. Dry 

weather bacteria is a priority concern and is addressed through diversion and infiltration of dry weather 

flows, which are considered fully treated once infiltrated. Zinc was used as the primary limiting pollutant 

of interest for wet weather conditions, consistent with the Reasonable Assurance Analysis conducted in 

the 2021 update of the ULAR WMP. Copper was considered a secondary pollutant for optimization. 

The recommended configuration diverts 90.7 pounds of zinc on an annual average basis and can remove 

77.1 pounds of zinc on an annual average basis (42.1 pounds via filtration and 35.0 pounds via 

infiltration). For copper, it diverts 19.8 pounds on an annual average basis and can remove 17.1 pounds 

on an annual average basis (9.8 pounds via filtration and 7.2 pounds via infiltration). 

5.4 Water Supply Yield 

Considering the significant stormwater infiltration potential at the site due to favorable infiltration rates, 

the system is designed to prioritize infiltration over filtration by placing the filter 5 feet above the invert of 

the subsurface infiltration gallery. This configuration results in an average annual infiltration volume of 

approximately 86.1 ac-ft. 
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6.0 SCWP Scoring Justification 
This section presents the basis of calculation and the high‑level results of SCWP scoring for the 

Brookside Park Stormwater Capture Project. The Project is treated as a wet‑weather BMP, sized to fully 

capture the 85th percentile, 24‑hour design storm while prioritizing infiltration and providing measurable 

water‑quality, water‑supply, community, nature‑based, and funding leverage benefits. Cost‑effectiveness 

and life‑cycle metrics rely on the opinion of probable cost (OPCC) base construction cost estimate (refer 

to Appendix B) together with the annual O&M cost estimate (refer to Appendix C) to compute the 25‑year 

life‑cycle and annualized life‑cycle costs used in the scoring. 

6.1 Basis of SCWP Scoring Calculation 

The scoring calculations use the performance and design inputs summarized in Table 6-1. These reflect 

the selected configuration, modeled H&H, and treatment train design. 

Table 6-1 Performance and Design Inputs 

Input (Unit) Value 

85th percentile, 24-hr capture volume (ac-ft) 14.9 

Design diversion rate (cfs) 23 

Cartridge filter treatment capacities (cfs) 5.58 and 8.36 

Average annual infiltration yield (ac-ft/yr) 86.1 

Primary pollutant average reduction (10-yr, %) 85% 

Secondary pollutant average reduction (10-yr, %) 86.3% 

Estimated annual zinc outcomes (lb/yr) ~90.7 diverted; ~77.1 removed 

Estimated annual copper outcomes (lb/yr) ~19.8 diverted; ~17.1 removed 

6.2 Cost Basis and Life-Cycle Metrics 

The OPCC base and O&M values summarized in Table 6-2 were used to compute life‑cycle and 

annualized life‑cycle costs for the Project. Consistent with SCWP convention, the base construction cost 

estimate within the Class‑4 estimate range and the annual O&M cost estimate were applied to derive the 

life‑cycle cost used in scoring and cost‑effectiveness calculations. 

Table 6-2 Cost Basis and Derived Metrics 

Metric Value 

OPCC Construction Cost $17,800,000 

Annual O&M Cost $675,000 per year 

Life-Cycle Cost (25-years, construction + O&M) $34,700,000 

Annualized Life-Cycle Cost $1,400,000 per year 

Life-Cycle Cost-Effectiveness (Water Supply Metric) $16,110 per ac-ft 

Caltrans Construction Funding $16,750,000 

Percent Funding Matched  ~94% of total construction cost 
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6.3 Section A – Water Quality 

The Water Quality score reflects a wet‑weather BMP that fully captures the 85th percentile, 24‑hour event, 

demonstrating the detention and treatment capacity necessary to intercept and manage design inflows. 

The pollutant reduction performance is based on the limiting pollutant framework, with zinc used as the 

primary driver and copper representative of the secondary class. Under the selected configuration, coarse 

debris and sediment are removed in pre-treatment, infiltration reduces dissolved and particulate loads by 

physically removing a portion of captured flows from surface discharge pathways, and cartridge filtration 

provides additional polishing once the ponding level engages downstream filters. These combined 

actions yield an average 10‑year reduction of 85% for the primary class and 86.3% for the secondary 

class. The cost‑effectiveness outcome under A.1.1 reflects the relationship between the capital 

investment, the treatment capacity, and pollutant reduction outcomes expected over the Project life. 

Together, these inputs produce 46 points for Section A. 

6.4 Section B – Water Supply 

The Water Supply score is driven by the Project’s infiltration‑first design and the resulting annual recharge 

to the Raymond Basin. With an average annual infiltration of approximately 86.1 ac‑ft, the facility provides 

tangible local supply and resilience benefits. The Water Supply cost‑effectiveness metric is evaluated 

using the annualized life‑cycle cost divided by the annual yield, which results in $16,106 per ac‑ft. The 

combination of yield and cost‑effectiveness produces 11 points for Section  B. 

6.5 Section C – Community Investment 

Community Investment scoring recognizes the Project’s contributions to public benefits beyond water 

outcomes. By detaining and infiltrating runoff, the Project helps mitigate localized flood risk and improve 

conveyance conditions during storms. Expanded shade from new and preserved trees, along with 

permeable and vegetated surfaces, reduces heat‑island effects and supports more comfortable public 

spaces. Increased vegetation contributes to carbon reduction and air‑quality improvement through 

sequestration and pollutant uptake. Three community investment benefits are identified, resulting in 

5 points for Section C. 

6.6 Section D – Nature-Based Solutions 

Nature‑Based Solutions (NBS) scoring reflects the extent to which the Project mimics natural hydrologic 

processes and uses native materials and vegetation. The design slows, detains, and infiltrates 

stormwater to restore a more natural water balance on site while integrating biotreatment planting and a 

native plant palette. Structural soils and permeable treatments promote healthy root growth and 

subsurface storage pathways that function synergistically with the infiltration gallery below. The Project 

meets two NBS criteria, resulting in 10 points for Section D. 

6.7 Section E – Leveraging Funds and Support 

Leveraging Funds and Support recognizes the percentage of non‑SCWP funds applied to the Project’s 

life‑cycle basis and the presence of documented community‑based partnerships. The Project has secured 

additional external funding from Caltrans ($16,750,000) at approximately 94% of the total construction 

cost, which yields 6 points. Documentation of formal community‑based support and partnerships are in 

progress and given the extensive outreach conducted for the Project during the design phase, the 

outreach efforts yield 4 additional points, resulting in a total of 10 points for Section E. 
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6.8 Total SCWP Score 

The Project earns 82 total points, exceeding the SCWP threshold and demonstrating balanced 

performance across water quality, water supply, community benefits, nature‑based solutions, and funding 

leverage. Table 6-3 summarizes the results of SCWP scoring by section. 

Table 6-3 Summary of Scenario C 3.2 SCWP Scoring 

Section Points 

Section A – Water Quality 46 

Section B – Water Supply 11 

Section C – Community Investment 5 

Section D – Nature-Based Solutions 10 

Section E – Leveraging Funds and Support 10 

Total (All Sections) 82 

 

Refer to Appendix J for a detailed breakdown on basis of calculation, SCWP scoring inputs, and 

calculated results. 
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7.0 Regulatory 

7.1 Parcel Zoning 

The Brookside Park Project site lies within the City of Pasadena’s OS zoning district, which is intended for 

landscaped, recreational environments such as parks and sports facilities. This designation aligns with 

the City’s General Plan land use policies, supporting active and passive recreation while preserving 

natural areas. The proposed stormwater capture improvements are consistent with the OS zoning 

requirements and the General Plan’s vision for sustainable open space use, ensuring compatibility with 

local planning objectives. 

7.2 Legal Feasibility 

Preliminary review of title and planning documents indicates no legal constraints that would impede the 

proposed development. The site’s current use as a parking lot within a public park and its future use for 

stormwater capture infrastructure are consistent with Pasadena’s General Plan and zoning regulations. 

These improvements support long-term land use compatibility and the City’s goals for environmental 

stewardship and water resource management. 

7.3 Easements and Access Rights 

Two recorded easements—a public street (Seco Street) and a private street (Park Rdwy B)—encroach 

upon portions of Lot I, though physical street improvements are located outside of the Project footprint. 

Due to incomplete survey monumentation and lack of formal legal descriptions, the precise alignment of 

these easements remains uncertain. Coordination with the City of Pasadena Real Estate Manager is 

recommended to confirm the official alignment and boundaries of Seco Street and Park Rdwy B within 

the Project footprint and pursue modification, quitclaim, or termination if necessary. Existing access via 

North Arroyo Boulevard and Seco Street is sufficient for construction and long-term operations, and no 

additional access rights are anticipated. 

7.4 Anticipated Agency Coordination and Permit Requirements 

Consultation with additional regulatory agencies and acquisition of permits is required before the Project 

components can be constructed. Table 7-1 summarizes the regulatory permits and approvals relevant to 

the Project. Los Angeles County Flood Control District (LACFCD) Discharge Permit is not anticipated 

because no water will be discharged directly into an existing LACFCD facility. Storm Water Pollution 

Prevention Plan (SWPPP) and Discharge Permit may be part of standard Project BMPs. Based on the 

preliminary design plans, the following permits are expected to be required: Encroachment, Grading, 

Building, Low Impact Development (LID), and Water and Power Electrical Service. 
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Table 7-1  Anticipated Required Agency Permits 

Agency Task Status Next Steps 

City of 

Pasadena 

Encroachment/Grading

/Building/ Low Impact 

Development (LID) 

Permits and Plan 

Check  

Not started Based on preliminary design plans, permits are 

expected to be required for: Encroachment, Grading, 

Building, and LID. When BV confirms, and City Project 

Manager concurs, that current plan design meets 

initial level of design for 1st plan-check, Psomas will 

submit plans to the Engineering & Construction 

Division of the Department of Public Works. The 

Division will review and provide a checklist of 

permits/approval required prior to project approval. 

Each required permit will be tracked separately: 

Scope of Work: 10.3-a, 10.3-b, 10.3-c, etc. 

City of 

Pasadena  

Building Corrections 

and Clearances – Plan 

Check/Permits  

Not started Following confirmation of the required permits 

checklist from the Engineering & Construction 

Division (per step above), applications for required 

permits will be prepared and submitted with Project 

plans/drawings. 

City of 

Pasadena  

Water and Power 

Electrical Service – 

Permit and Plan Check  

Not started Following confirmation of Pasadena Water & Power 

permitting requirements (per step above), 

applications for applicable permits will be prepared 

and submitted with Project plans/drawings. 

7.5 Environmental Documents and Permits 

Evaluation of the environmental impacts of the Project is required before construction. Table 7-2 

summarizes the status of the environmental documentation for the Brookside Park Stormwater Capture 

Project. 

Table 7-2 Environmental Documentation Summary 

CEQA Lead Agency: City of Pasadena 

Environmental Documentation (Anticipated) Initial Study/Mitigated Negative Declaration 

Current Status: The preparation of the Initial Study/Mitigated Negative 

Declaration is pending confirmation of a final Project design 

and typically at least 50% design completion (anticipated 

3/16/26). When the Project has reached a point that no further 

changes are anticipated, the MND can proceed with final steps 

(date TBD). 

NEPA Required? No 

Environmental Technical Studies Tree Survey has been completed and report submitted; 

Historical Analysis preliminary assessment underway; 

preliminary Biological Constraints completed 

 

An Initial Study/Mitigated Negative Declaration (IS/MND) is anticipated as the appropriate CEQA 

document for the Brookside Park Stormwater Capture Project. However, if the historical analysis of the 

Seco Street drain identifies unmitigable impacts, an Environmental Impact Report (EIR) may be required 

(although not anticipated). Most Project impacts are expected to be temporary during construction, with 

long-term benefits to water quality and restoration of the site to pre-Project or improved conditions.  
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Preliminary biological review confirmed the presence of protected trees and potential special status 

vegetation (oak woodland) in the Project area that may be impacted during construction. However, no 

special-status species of concern for Project implementation are expected. Seasonal nesting birds are 

potentially occurring and will likely require mitigation in the form of pre-construction surveys. 

Table 2 in Appendix F outlines the environmental schedule and required technical studies anticipated for 

completion. 
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8.0 Design Schedule and Construction Sequencing 

8.1 Project Design Schedule 

Table 8-1 presents the latest baseline design schedule, summarizing major deliverables, agency reviews, 

and key Project events anticipated through final bid set preparation. The schedule is reflective of the 

status of the Project at this stage of design and focuses on current and forthcoming activities. Dates are 

subject to refinement as permitting, stakeholder coordination, and funding requirements progress, and 

updates will be incorporated in subsequent revisions to this PDR and the master Project schedule. 

Table 8-1 Design Schedule 

Deliverable Expected Completion Date 

Draft Community Outreach Plan October 6, 2025 

Final Community Outreach Plan November 19, 2025 

Draft PDR January 13, 2026 

Final PDR March 12, 2026 

Draft CEQA IS/MND March 20, 2026 

60% Design Drawings and Specifications May 1, 2026 

90% Design Drawings and Specifications July 28, 2026 

Final CEQA IS/MND September 4, 2026 

Final O&M and Monitoring Plans September 24, 2026 

100% Design Drawings and Specifications September 17. 2026 

Final Bid Set November 11, 2026 

8.2 Preliminary Sequence of Construction 

The preliminary sequence of construction is outlined in Table 8-2 not including bid and award 

(advertisement, contractor selection, and notice of award). The bid and award phase along with the pre-

construction meeting is anticipated to take up to 5 months before construction work begins. 

Table 8-2 Construction Sequencing 

Construction Phase 

Start and End Dates 

 (or weeks/months) 

Site Clearing and Excavation Five Months 

Stormwater Storage Unit Installation Six Months 

Installation of Pipes and Appurtenances Six Months 

Backfill and Compaction Two Months 

Surface Restoration (Grading, Landscaping, Amenities) Six Months 

Inspection, Testing, and Commissioning Six Months 

As-Built Drawings Three Months 
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8.2.1 Bypass Pumping During Construction 

While the Seco Street storm drain is owned by the City of Pasadena, bypass pumping shall follow 

LACFCD’s guidance for bypass during construction. 

• April 16 to May 31: 33% of storm drain design capacity 

• June 1 to August 31: 5% of storm drain design capacity 

• September 1 to October 14: 33% of storm drain design capacity 

• Construction activities within the storm drains are prohibited during the storm season (October 

15 through April 15) 

8.2.2 Construction Impacts 

The City of Pasadena and BV will work together to align the funding distribution schedule established by 

the SCWP, to plan construction and its funding. With detailed coordination with the contractor, potential 

construction disruptions can be minimized and ongoing scheduling communication with residents can be 

enhanced. When critical design questions from the plans or specifications arise, contractors will 

collaborate with the City and BV through requests for information (RFIs). 

The anticipated construction considerations include the following: 

• Construction shall not occur during the period when Rose Bowl floats are being decorated. 

• Contractor shall prepare and implement additional temporary traffic control measures needed to 

provide adequate access for any relevant Rose Bowl events. 

• Construction access shall be coordinated with the City of Pasadena. The construction site 

entrances will be located at the northern driveway of the parking lot.  

• All construction equipment, vehicles, and materials are expected to remain onsite overnight. It is 

the contractor’s responsibility to provide security. 

• All existing on-site utilities shall be located by the contractor. The contractor shall properly cap (if 

necessary) and remove utilities prior to excavation. 

• Contractors shall implement a temporary Seco Street Storm Drain diversion to bypass channel 

flows during construction. Plan shall be submitted to the City for review and approval. 

• Contractors shall implement protect in place measures for critical existing park features such 

as various mature trees. Additional measures and precautions are required to protect adjacent 

Brookside Park grounds and relevant facilities. 

• Contractors shall prepare structural calculations with sheet pile shoring plans for all underground 

structures. 

• Contractors shall implement measures to minimize construction noise and isolate construction 

debris such as dust. 

• Contractors shall implement up to date erosion control measures for critical points of 

construction to ensure soil erosion is minimized, and sediment is controlled onsite. 

• City of Pasadena residents shall receive notices that include up-to-date construction days of the 

week and hours. 

• Construction is expected to last two and a half years based on the construction sequencing 

schedule provided above. 
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9.0 Operations & Maintenance and Monitoring Plans 

9.1 O&M Plan 

The Project consists of a stormwater capture and infiltration system entailing a multistage process that 

removes trash, pollutants, and sediment from the captured stormwater and recharges the Raymond Basin 

aquifer through infiltration. Flows are diverted from the Seco Street Drain and directed through an actuated 

valve, pre-treatment, and into a large infiltration gallery. Stormwater impounded within the gallery is 

discharged through two filtration units and recombined with flows entering Arroyo Seco. The proposed 

system is comprised of the following elements: 

• Diversion Structure and Trash Rack – A diversion structure sized to allow the 85th percentile 24-

hour storm of 14.9 ac-ft to be diverted from the Seco Street drain through a 30-inch pipe and into 

the stormwater capture system for treatment and infiltration into the aquifer. The vault is 

anticipated to have a footprint of 7-feet by 4-feet. A trash rack is located upstream of the 

Diversion Structure to capture large debris and trash. The diversion is configured to divert 23 cfs 

of stormwater flows. 

• Slide Gate and Trash Rack with Actuator Vault – An electrically actuated slide on the 30-inch 

pipe used to control flows from the Seco Street drain through the stormwater capture system 

during rain events. A 2-inch bar screen (trash rack) is installed upstream of the slide gate. In case 

of a hazardous material spill or other emergency, this gate could be closed remotely by the 

Department of Public Works (DPW) to prevent contamination of the infiltration gallery. 

• Hydrodynamic Separator – A vault structure with screen and sump that captures and separates 

trash and sediment from the stormwater prior to entering the infiltration gallery. The vault will be 

10-feet diameter.  

• Influent Sampling Manhole 1 – 72-inch access manhole to the 30-inch pipe to be utilized by O&M 

staff to service the system and collect influent stormwater samples before pre-treatment. The 

manhole will be 10-feet deep. The influent sampling location is equipped with a LaserFlow® 

logging flowmeter.  

• Subsurface Infiltration Gallery (5.1 ac-ft, 11-feet height, 17.75 feet below grade) – A concrete 

structure with a baffle wall designed to retain flows from the Seco Street drain and promote 

recharge of the Raymond Basin. Water exits the gallery by gravity flow through a Jellyfish Filter to 

an existing 18-inch catch basins. The gallery will have a 4-feet by 8-feet equipment access hatch 

for operators to lower a standup skid steer or other equipment into the gallery.    

• Ultrasonic Lookdown Sensor – A monitoring device to collect and log water levels in the 

infiltration gallery and control the actuated valve (slide gate) allowing stormwater into the 

system.  

• Flow Control Devices – Access locations available to inspect and clean the two (2) devices which 

convey stormwater from the gallery towards the Jellyfish Filters via two (2) 15-inch pipes.  

• Filters – Two Contech Jellyfish filtration units downstream of the infiltration gallery designed to 

further reduce priority pollutants from the stormwater prior to discharging back into the existing 

storm drain system. Filter 1 will have a capacity of 5.58 cfs and Filter 2 will have a capacity of 

8.36 cfs. Both filters are equipped with ultrasonic level sensors to record water depth in each 

filter. 
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• Filter Effluent Sampling Manholes 2 and 3 – 72-inch access manholes to be utilized by O&M 

staff to service the system and collect effluent flow data and collect stormwater samples after 

treatment. These manholes will be 11 and 13 feet deep, respectively. The effluent sampling 

locations are equipped with a LaserFlow® logging flowmeter. 

• Discharge Locations – Filtered effluent from the infiltration gallery is discharged downstream of 

the Project and into two existing 18-inch catch basins. These discharge locations are located on 

North Arroyo Boulevard.  

• Bioretention/Biofiltration Cells – In addition to below grade improvements, approximately 

2,470 square feet of above grade nature-based components (i.e., bioretention/biofiltration cells) 

have been constructed to capture and treat the 85th percentile 24-hour storm event runoff 

generated within the Project footprint. The bioretention/biofiltration cells contain native, wildfire 

resilient landscaping and installed on the northwestern side of the impacted Project site.  

• Permeable Pavement – As part of the surface level improvements, 4,970 square feet of 

permeable pavement has been installed. An underdrain system is part of the permeable 

pavement to direct water that infiltrates towards the infiltration gallery.  

Essential O&M activities for the Project are summarized in Table 9-1, including recommended frequency. 

Principal tasks include regular inspection and cleaning (i.e., vacuuming) of critical system components, 

and equipment replacement as needed. A list of general stormwater maintenance equipment is included 

as a footnote to this table. Note: A 4-gas meter should be used to check air quality of each structure 

before opening any manhole or cover. 

Table 9-1 Operations and Maintenance Tasks Summary 

 Task Description 

Required 

Equipment * 

Frequency 

(Year 1 and 

Year 2) 

Standard 

Frequency (Year 

3 onward) Additional Notes 

1.0 Diversion Structure  

1.1 Inspection Maintenance truck 

and equipment 

Monthly Annually prior to 

start of storm 

season 

(October), 

monthly during 

storm season, 

and after large 

events 

Measure debris 

and sediment with 

rod or similar tool. 

Record 

observations.  

1.2 Debris removal and 

vacuum cleaning 

Vacuum truck, 

maintenance truck 

and equipment, 

confined space 

entry equipment 

As needed Once before a 

storm season 

Remove trash and 

debris from the 

trash rack. Vacuum 

and remove debris 

if 4 inches or more 

of accumulated 

sediment, debris, 

and/or trash is 

present on the 

screen and 

impeding flow. 
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 Task Description 

Required 

Equipment * 

Frequency 

(Year 1 and 

Year 2) 

Standard 

Frequency (Year 

3 onward) Additional Notes 

1.3 Hydro-jetting Contractor As needed  As needed  Hydro-jet as 

needed to remove 

residual trash and 

debris. 

1.4  Video inspection Contractor As needed Every 2 years Video record 

diversion structure 

and pipe from 

diversion to 

actuated valve. 

2.0 Slide Gate and Trash Rack 

2.1 Inspect stem and 

valve  

Maintenance truck 

and equipment 

Monthly Twice per storm 

season and 

after each 3/4-

inch storm 

event. Twice per 

dry season. 

Measure debris 

and sediment with 

rod or similar tool 

in the valve vault. 

Measure percent 

blockage for trash 

screen and valve. 

Record 

observations.  

2.2 Operate / exercise the 

slide gate 

Maintenance truck 

and equipment 

Monthly Monthly Fully open and 

close the gate, set 

opening size. 

Check grease on 

worm gear and oil 

levels in actuator 

assembly. 

2.3 Debris removal and 

vacuum cleaning 

Vacuum truck, 

maintenance truck 

and equipment, 

confined space 

entry equipment 

As needed As needed Vacuum and 

remove trash and 

debris from screen 

and valve if screen 

is more than 25% 

blocked. If needed, 

use hand tools to 

remove residual 

trash and debris. 

2.4 Hydro-jetting Contractor As needed  As needed Hydro-jet as 

needed to remove 

residual trash and 

debris. 
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 Task Description 

Required 

Equipment * 

Frequency 

(Year 1 and 

Year 2) 

Standard 

Frequency (Year 

3 onward) Additional Notes 

2.5 Video inspection Contractor As needed  Every 2 years Video record valve 

and screen and 

pipe from the 

actuated valve to 

the influent 

monitoring 

manhole. 

3.0 Pre-Treatment Device/ Hydrodynamic Separator 

3.1 Inspection Maintenance truck 

and equipment 

Monthly Monthly and 

after each 

storm event 

Check standing 

water level, trash 

and debris levels, 

overall condition of 

the system. 

Visually inspect for 

any cracks and/or 

any broken parts, 

record findings. 

Observe the inside 

of the system 

through the access 

hatches. Look for 

obstructions in the 

inflow pipe, 

sediment 

chambers. Check 

trash and debris 

levels and overall 

condition of the 

system. 

3.2 Clean screen and 

vacuum sediment 

chamber 

Vacuum truck, 

maintenance truck 

and equipment, 

confined space 

entry equipment 

Monthly and 

after storm 

events 

As needed and 

after storm 

events 

Clean the screen 

using a pressure 

washer wand to 

loosen debris. 

Debris/water from 

the chamber 

should be cleaned 

with vacuum truck. 

3.3 Hydro-jetting Contractor Annually As needed, and 

during cleanout 

of sediment 

chambers if 

deposited 

material needs 

to be loosened. 

Hydro-jet can be 

used to loosen 

material. 
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 Task Description 

Required 

Equipment * 

Frequency 

(Year 1 and 

Year 2) 

Standard 

Frequency (Year 

3 onward) Additional Notes 

3.4 Video Inspection Contractor As needed Every 2 years Video record inside 

the pre-treatment 

vault structure and 

pipe from pre-

treatment device to 

the effluent 

sampling manhole.  

4.0 Sampling Manhole 1 

4.1 Inspection Maintenance truck 

and equipment 

Monthly Twice per 

storm season 

and after each 

storm event. 

Twice during 

the dry season. 

Check condition of 

sampler intake and 

stainless strainer, 

mounting 

hardware. 

4.2 Debris removal and 

vacuum cleaning 

Vacuum truck, 

maintenance truck 

and equipment, 

confined space 

entry equipment 

As needed As needed Vacuum debris if 4 

inches or more of 

accumulated 

sediment. 

4.3 Video Inspection Contractor As needed Every 2 years Video record inside 

the effluent 

monitoring 

structure and pipe 

to the infiltration 

gallery. 

5.0 Subsurface Infiltration Gallery 

5.1 Inspection Maintenance truck 

and equipment 

Monthly Twice per 

storm season 

and after each 

storm event. 

Twice during 

the dry season. 

Using the 

inspection and 

access points, 

check for water 

level, floating 

debris/trash, 

sediment depth  

behind the baffle 

wall, cracks, spalls, 

and inspect 

transducer wiring. 

5.2 Pressure transducer 

calibration 

Maintenance truck 

and equipment 

As needed Annually Check transducer 

and wiring for 

damage. Refer to 

the O&M Plan 

appendices for the 

manufacturer’s 

calibration 

procedure. 
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 Task Description 

Required 

Equipment * 

Frequency 

(Year 1 and 

Year 2) 

Standard 

Frequency (Year 

3 onward) Additional Notes 

5.3 Debris Removal Vacuum truck, 

maintenance truck 

and equipment, 

confined space 

entry equipment 

As needed Annually Vacuum debris if 4 

inches or more of 

accumulated 

sediment. 

5.4 Video Inspection Contractor As needed Every 2 years Requires a 

confined space 

entry to assess and 

document the 

condition of the 

gallery. Video 

inspect pipe from 

gallery to discharge 

sampling manhole. 

6.0 Flow Control Devices 

6.1 Inspect Maintenance truck 

and equipment 

Monthly  Annually Check the 

condition of the 

valve assembly. 

6.2  Maintenance truck 

and equipment 

Monthly Annually Open and close the 

valve assembly. 

6.3 Debris removal / 

cleaning 

Vacuum truck, 

maintenance truck 

and equipment, 

confined space 

entry equipment 

As needed Annually Vacuum debris if 4 

inches or more of 

accumulated 

sediment. 

6.4 Video inspection Contractor As needed Every 2 years Video inspect valve 

assembly and pipe 

from gallery to 

discharge 

sampling manhole. 

7.0 Filter (Contech Jellyfish) x2 

7.1 Inspection Maintenance truck 

and equipment 

Monthly and 

after each 

storm or 

discharge 

event 

Twice per storm 

season and 

after each 

storm event 

where 

discharge 

through the 

filter has 

occurred. 

Inspect the inlet 

and outlet pipes to 

the Jellyfish Filter, 

measure sediment 

depth. If standing 

water is present in 

the backwash pool, 

the cartridges 

require cleaning. 
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 Task Description 

Required 

Equipment * 

Frequency 

(Year 1 and 

Year 2) 

Standard 

Frequency (Year 

3 onward) Additional Notes 

7.2 Filter removal and 

cleaning 

Vacuum truck, 

maintenance truck 

and equipment, 

confined space 

entry equipment, 

hoist to lift 

cartridges to the 

surface, water 

supply and rinse 

water container 

As needed As needed Perform a confined 

space entry to 

remove and 

replace with clean 

membranes, and 

vacuum remove 

sediment and 

debris from the 

inlet bay if present.  

7.3 Debris Removal and 

Vacuum cleaning 

Vacuum truck, 

maintenance truck 

and equipment, 

confined space 

entry equipment 

As needed As needed  Vacuum debris if 

12 inches or more 

of accumulated 

sediment. 

7.4 Video inspection Contractor As needed Every 2 years Video record the 

Jellyfish Filter 

structure and pipe 

to effluent 

sampling location. 

8.0 Filter Effluent Sampling Manholes 2 and 3 

8.1 Inspection Maintenance truck 

and equipment 

Monthly Twice per storm 

season and 

after each 

storm event 

where 

discharge 

through the 

filter has 

occurred. 

Check condition of 

sampler intake line 

and stainless 

strainer, mounting 

hardware and the 

laser flowmeter. 

8.2 Debris removal and 

vacuum cleaning 

Vacuum truck, 

maintenance truck 

and equipment 

As needed As needed Vacuum debris if 4 

inches or more of 

accumulated 

sediment. 

8.3 Video Inspection Contractor As needed Every 2 years Video record the 

sampling manhole 

structure and the 

18-inch pipes to 

the catch basins. 
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 Task Description 

Required 

Equipment * 

Frequency 

(Year 1 and 

Year 2) 

Standard 

Frequency (Year 

3 onward) Additional Notes 

9.0 Project discharge location 

9.1 Inspection Maintenance truck 

and equipment 

Monthly Twice per storm 

season and 

after each 

storm event 

where 

discharge 

through the 

filter has 

occurred. 

Check the 

condition of the 

two catch basins 

and 15-inch pipes. 

9.2 Debris removal and 

vacuum cleaning 

Vacuum truck, 

maintenance truck 

and equipment 

As needed As needed Vacuum debris if 4 

inches or more of 

accumulated 

sediment. 

9.3 Video inspection Contractor   Video record the 

catch basin 

structures and the 

15-inch pipes to 

the catch basins. 

10.0 Bioretention Cells 

10.1 Inspection Maintenance truck 

and equipment 

Monthly Twice per storm 

season and 

twice during the 

dry season 

Visually inspect the 

bioswales for trash, 

debris, invasive 

vegetation, and 

standing water. 

10.2 Vegetation 

management 

Maintenance truck 

and equipment, 

pruning tools, 

weed-eater, trash 

bin 

Monthly As needed Remove woody and 

invasive 

vegetation, replace 

mulch/rocks, and 

trim or prune 

vegetation. 

10.3 Inlet/ Outlet 

maintenance 

Maintenance truck 

and equipment 

with hydro jetting 

equipment 

Monthly As needed Clean the inlet and 

outlet structures by 

removing trash and 

debris and 

replacing the riprap 

rocks. 

10.4 Video Inspection Contractor As needed Every 2 years Video inspect 

under drain system 

from bioswale to 

discharge location. 
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 Task Description 

Required 

Equipment * 

Frequency 

(Year 1 and 

Year 2) 

Standard 

Frequency (Year 

3 onward) Additional Notes 

11.0 Permeable Pavement 

11.1 Inspections Maintenance truck 

and equipment 

Monthly Twice per storm 

season and 

twice during the 

dry season 

Visually inspect 

condition of 

pavement, 

presence of dirt 

and debris filling 

pore space, and 

perform 

percolation test if 

needed. 

11.2 Debris Removal and 

Cleaning 

Vacuum 

Equipment 

As needed As needed Use walk-behind 

vacuum unit or 

regenerative air 

sweeper to loosen 

and remove debris 

from pavement 

areas. 

11.3 Underdrain system 

cleaning 

Vacuum Truck 

with hydro jetting 

equipment 

As needed As needed  

11.4 Video Inspection Contractor As needed Every 2 years Video inspect 

under drain system 

from permeable 

pavement to 

discharge location. 

* General maintenance equipment and tool-equipped underground safety truck with personal protective equipment 

(PPE) 

• Manhole picks, magnetic lifts, and/or pry bars. 

• PPE. 

• Confined space entry equipment. 

• 4-gas air quality meter. 
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Figure 9-1 summarizes the projected yearly operations and maintenance costs for the Brookside Park 

Stormwater Capture Project, consolidating labor, equipment, consumables, disposal, cartridge 

servicing/replacement, instrumentation calibration and data management, and upkeep of above-grade 

features (bioretention cells, permeable pavement) in alignment with the tasks and frequencies described 

in Section 9.1 and detailed in Appendix C. The estimate reflects 30% design assumptions and current 

PDR inputs, providing a clear view of how routine maintenance expenditures distribute across major 

structures so the City can plan budgets, staffing, and asset management. It also supports life-cycle and 

SCWP cost metrics used elsewhere in the report and will be refined at 60%, 90%, and 100% design as 

equipment specifications, access provisions, and monitoring requirements are finalized. 

 

Figure 9-1 Annual O&M Cost Estimate 

  

1.0 Project Management and Reporting (consultant est.) Each Annual total
1.1 Monthly and Annual Reporting, 24,000.00$           24,000.00$               

1.2 HASP (one time fee) 18,000.00$           18,000.00$               

3.0 Diversion Structure Hours Crew # Disposal Each Annual total
3.1 Inspections (monthly) 0.5 2 1,200.00$              14,400.00$               

3.2 Cleaning 1 4 20gal 1,700.00$              20,400.00$               

3.4 Video Inspection 1 2 1,366.00$              1,366.00$                 

4.0 Slide Gates and Trash Rack
4.1 Inspections + Actuator Vault (monthly) 0.5 2 1,200.00$              14,400.00$               

4.2 Stem Lubrication (annual) 1 2 300.00$                 300.00$                     

4.3 Exercise Slide gate (monthly) 0.5 2 150.00$                 1,800.00$                 

4.4 Cleaning Trash Rack / Vault (monthly) 2 4 20gal 1,700.00$              20,400.00$               

4.7 Video Inspection (annual) 2 2 1,366.00$              1,366.00$                 

5.0 Influent Monitoring Maintenance Hole
5.1 Inspections (monthly) 0.5 2 1,200.00$              -$                           

5.2 Cleaning 1 4 10gal 1,700.00$              -$                           

5.3 Video Inspection 2 2 1,366.00$              -$                           

6.0 Pre-treatment Device HDS
6.1 Inspections 0.5 2 1,200.00$              14,400.00$               

6.2 Cleaning 1.5 4 2 tons 10,000.00$           120,000.00$             

6.3 Video Inspection 2 2 1,366.00$              1,366.00$                 

7.0 Effluent Monitoring Maintenance Hole
7.1 Inspections (monthly) 0.5 2 1,200.00$              14,400.00$               

7.2 Cleaning 1 4 10gal 1,700.00$              20,400.00$               

7.3 Video Inspection 2 2 1,366.00$              1,366.00$                 

8.0 Infiltration Gallery
8.1 Inspections (no confined space entry) 1 2 1,400.00$              16,800.00$               

8.2 Cleaning (1/yr) 60 4 8 tons 90,000.00$           90,000.00$               

8.4 Video Inspection (with confined space entry including inspection of flow control devices) 4 3 9,585.00$              9,585.00$                 

9.0 Gallery discharge lines and filter influent Monitoring holes (2)
9.1 Inspections (monthly) 0.5 2 1,200.00$              -$                           

9.3 Cleaning 1 4 10gal 1,700.00$              -$                           

9.4 Video Inspection 2 2 1,366.00$              -$                           

10.0 Jellyfish Filters (2)
10.1 Inspections (Monthly) 1 2 1,500.00$              18,000.00$               

10.2 Cleaning 8 4 5 Tons 8,500.00$              102,000.00$             

10.3 Video Inspection 4 2 2,700.00$              2,700.00$                 

11.0 Maintenance Effluent Monitoring Manholes (2)
11.1 Inspections (monthly) 0.5 2 1,200.00$              14,400.00$               

11.2 Cleaning 1 4 10gal 1,700.00$              20,400.00$               

11.3 Video Inspection 2 2 1,366.00$              1,366.00$                 

12.0 Final Discharge Locations
12.1 Inspections (monthly) 0.5 2 1,200.00$              14,400.00$               

12.2 Cleaning 1 4 10gal 1,700.00$              20,400.00$               

12.3 Video Inspection 2 2 1,366.00$              1,366.00$                 

13.0 Bioswale (each)
13.1 Inspections 1 2 1,600.00$              19,200.00$               

13.2 Cleaning 1 3 5gal 3,000.00$              36,000.00$               

13.3 Video Inspection (underdrains) 2 2 1,366.00$              1,366.00$                 

14.0 Porous Pavement Areas (per 1000 ft sq.)
14.1 Inspections 0.5 2 1,200.00$              14,400.00$               

14.2 Cleaning 1 2 10gal 1,000.00$              3,000.00$                 

14.3 Video Inspection (underdrains) 2 2 1,366.00$              1,366.00$                 

TOTAL/year 675,113.00$            
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9.2 Monitoring Plan 

The attached Monitoring Plan (Appendix D) contains details of the Project’s performance monitoring 

program. Monitoring provides the designer and facility owner of the BMP a mechanism to validate certain 

design assumptions and to quantify pollutant-removal performance. In addition, monitoring can provide 

the owner of the BMP a method with which to address regulatory requirements such as assessing 

compliance with TMDLs. The SCWP Regional Transfer Agreement also requires that Projects incorporate 

water quality monitoring to be eligible for funds. 

The objectives of the monitoring program are as follows:   

1. Assess the volume of stormwater diverted, captured, and infiltrated.  

2. Evaluate the pollutant removal efficiency of the pre-treatment device and the water quality of 

discharges from the infiltration gallery.  

3. Monitor the volume of trash and debris removed from the storm drain system.  

4. Assess the water quality of final discharges from the Project.  

The Monitoring Plan presents the monitoring methodology (including weather tracking, monitoring 

locations, constituents, frequency, and sampling methods), quality assurance/quality control (QA/QC) 

protocols, and laboratory data analysis. 
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10.0 Preliminary Opinion of Probable Cost 
A preliminary OPCC was conducted for the PDR and 30% design of both the subsurface infrastructure and 

above ground improvements. This OPCC is categorized as a Class 4 feasibility estimate with an accuracy 

range of -30% to +50%. This estimating considers current material and labor costs and Project location. 

The calculated base probable cost can be found in Table 10-1. Further details can be found in Appendix 

B, Figure 10-1, and Figure 10-2. 

Table 10-1 OPCC Class 4 Order of Magnitude Results Summary 

Low OPCC Range High 

-30% Base Bid +50% 

$12,500,000 $17,800,000 $26,700,000 

 

 

Figure 10-1 Preliminary OPCC Base Estimate Totals 

 

 

Figure 10-2 Preliminary OPCC Base Estimate Schedule 
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11.0 Detailed Design 

11.1 Anticipated Final Drawing List 

Table 11-1 indicates the anticipated Final Drawing List for the Project. 

Table 11-1 Final Drawing List 

Drawing No. Description 

G-01 Title Sheet 

G-02 General Notes 

G-03 Boring Logs 

G-04 Boring Logs 

G-05 Equipment, Pipe, and Valve Schedules 

D-01 Demo Plan 1 

D-02 Demo Plan 2 

D-03 Demo Plan 3 

C-01 Existing Conditions (1 of 2) 

C-02 Existing Conditions (2 of 2) 

C-03 BMP Schematic Plan 

C-04 Site Plan (1 of 2) 

C-05 Site Plan (2 of 2) 

C-06 Site LID Plan 

C-07 Grading Plan (1 of 3) 

C-08 Grading Plan (2 of 3) 

C-09 Grading Plan (3 of 3) 

C-10 Diversion Line Plan and Profile 

C-11 Outflow Line #1 Plan and Profile 

C-12 Outflow Line #2 Plan and Profile (1 of 2) 

C-13 Outflow Line #2 Plan and Profile (2 of 2) 

C-14 Civil Details 1 

C-15 Civil Details 2 

C-16 Civil Details 3 

C-17 Civil Details 4 

C-18 Civil Details 5 

C-19 Civil Details 6 
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Drawing No. Description 

C-20 Civil Details 7 

C-21 Civil Details 8 

L-01 Landscape General Notes 

L-02 Landscape Overall Reference Plan 

L-11 Landscape Tree Disposition Notes  

L-12 Landscape Tree Disposition Plan 

L-21 Landscape Construction Notes & Schedule 

L-22 Landscape Construction Plan 

L-23 Landscape Sections 

L-24 Landscape Construction Details 

L-25 Landscape Construction Details 

L-30 Landscape Irrigation Legends 

L-31 Landscape Irrigation Notes 

L-32 Landscape Irrigation Notes 

L-33 Landscape Irrigation Calculations 

L-34 Landscape Irrigation Calculations 

L-35 Landscape Irrigation Calculations 

L-36 Landscape Irrigation Plan 

L-37 Landscape Irrigation Details 

L-38 Landscape Irrigation Details 

L-39 Landscape Irrigation Details 

L-41 Landscape Planting Notes  

L-42 Landscape Planting Schedule 

L-43 Landscape Planting Plan 

L-44 Landscape Planting Details 

S-01 General Structural Notes and Loading Criteria 

S-02 Structural Abbreviations 

S-03 Diversion Structure 

S-04 Existing Flume Penetration Details 

S-05 Standard Structural Details 1 of 2 

S-06 Standard Structural Details 2 of 2 

M-01 Mechanical Valve Vault Plans and Sections 
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Drawing No. Description 

M-02 Mechanical Details 1  

M-02 Mechanical Details 2 

E-01 Electrical Legends 

E-02 Electrical Abbreviations and Notes 

E-03 Electrical One-Line Diagram 

E-04 Electrical Schematic Diagram 

E-05 Electrical Site Plan 

E-06 Electrical Ductbank Route Plans and Schedule 

E-07 Electrical Details 

E-08 Electrical Details 

E-09 Electrical Conduit Schedule 

I-01 Instrumentation Legends & Abbreviations (Sheet 1 of 3) 

I-02 Instrumentation Legends & Abbreviations (Sheet 2 of 3) 

I-03 Instrumentation Legends & Abbreviations (Sheet 3 of 3) 

I-04 Instrumentation P&ID Remote Valve and Meter Vaults 

I-05 Instrumentation P&ID Infiltration Gallery 

I-06 Instrumentation P&ID Pre-Treatment and Filter 

I-07 Instrumentation Network Architecture Diagram 

I-08 Instrumentation Installation Detail (Sheet 1 of 2) 

I-09 Instrumentation Installation Detail (Sheet 2 of 2) 

I-10 Instrumentation Panel Details 

11.2 Anticipated Final Specifications List 

Table 11-2 indicates the anticipated Final Specifications List for the Project. 

Table 11-2 Final Specifications List 

Spec No. Spec Title 

01 11 13 Work Covered by Contract Documents 

01 29 76 Progress Payment Procedures 

01 32 00 Construction Progress Documentation 

01 32 16 Construction Progress Schedule 

01 32 33 Photographic Documentation 

01 33 00 Submittals Procedures 
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Spec No. Spec Title 

01 45 00 Quality Control 

01 45 33 Code Required Special Inspections and Procedures 

01 45 35 Code Required Structural Observations 

01 50 00 Temporary Facilities and Controls 

01 61 00 General Equipment Stipulations 

01 65 00 Product Delivery Requirements 

01 66 00 Product Storage and Handling Requirements 

01 67 00 Meteorological and Seismic Design Criteria 

01 68 00 Equipment and Valve Identification 

01 74 19 Construction Waste Management Disposal 

01 75 11 Startup Requirements 

01 77 00  Closeout Procedures 

01 79 00 Demonstration and Training 

01 91 00 Commissioning 

02 41 00 Demolition 

03 01 26 Concrete Crack Repair 

03 08 13 Tightness Testing of Structures 

03 11 00 Concrete Forming 

03 15 19 Concrete Joints and Accessories 

03 20 00 Concrete Reinforcing 

03 30 00 Cast-in-Place Concrete 

03 30 13 Concrete Placing 

03 30 53 Miscellaneous Cast-in-Place Concrete 

03 39 00 Concrete Curing 

03 41 00 Precast Structural Concrete 

03 60 00 Grouting 

05 50 13 Structural Metals 

05 53 13 Metal Gratings 

05 81 00 Anchorage in Concrete  

07 11 00 Dampproofing  

08 31 19 Floor Access Doors and Hatches 

21 11 19 Backflow Preventers 
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Spec No. Spec Title 

21 11 26 Water Meters 

26 05 11 Electrical 

26 05 83 Electrical Equipment Installation 

31 23 11 Excavation and Fill for Structures 

31 23 33 Trenching and Backfilling 

32 12 16 Asphalt Paving 

32 13 00 Concrete Paving 

32 16 16 Concrete Sidewalk, Curb and Gutter 

33 05 14 Manhole and Vault Covers and Accessories 

32 17 23 Pavement Markings 

33 31 33 Pipe Installation and Testing 

33 42 11 Stormwater Gravity Piping 

33 42 33 Stormwater Curbside Drains and Inlets 

33 42 41 Gratings and Frames for Stormwater Drainage Inlets 

33 44 23 Inline Stormwater Filters 

33 44 33 Flow Regulator 

33 44 43 Vortex-Type Hydrodynamic Separators 

33 43 23 Modular Buried Stormwater Storage Units 

40 05 32 Miscellaneous Plastic Pipe, Tubing, and Accessories 

40 05 51 Gate Installation 

40 05 57 Valve and Gate Actuators 

40 05 59 Slide Gates  

40 67 11 Panels, Consoles, and Appurtenances 

40 71 00 Flow Instruments 

40 72 00 Level Instruments 
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12.0 Next Steps 
With the 30% design phase complete, the following section details the transition into 60%, 90%, and 100% 

design, stakeholder coordination, funding, permitting, and eventual construction. The pathway also 

explores opportunities for collaboration with the Rose Bowl Aquatics Center (RBAC) Olympic upgrades 

and explores multiple grant and loan paths to support Project construction funding. 

Coordinate With Rose Bowl Aquatics Center / Olympic Planning 

Because the RBAC has been confirmed as the host site for diving events in the 2028 Olympic Games, 

there is a strategic opportunity to co‑construct or align Project timing with RBAC improvements. The 

following steps will be taken, in coordination with the City: 

• Engage with RBAC/LA28 planning teams early to explore co‑location or shared construction 

staging. Integrating Brookside Project work during the RBAC upgrade schedule could lower 

mobilization costs, optimize site access, and streamline permitting coordination. 

• Assess scheduling windows relative to Olympic construction deadlines. The Brookside Project 

design and construction should be timed such that it does not conflict with RBAC diving facility 

works but can benefit from adjacent permitting, environmental documentation and construction 

mobilization. 

• Explore joint funding synergies or in-kind support. RBAC’s Olympic enhancements may attract 

state, federal, or private contributions; aligning scopes could make a combined or adjacent 

stormwater element more attractive to funders. 

• Confirm interface constraints (utilities, site access, temporary construction zones) between 

Brookside and RBAC work to avoid conflicting excavation or traffic mitigation during the 

overlapping construction time frame. 

Preliminary Design, Refinement, and Technical Validation  

• Prepare a Final PDR that details the Project design, refining technical details by discipline, 

dimensions, elevations, and system details for the recommended Scenario C-3.2. 

• Perform utility and subsurface investigations, including potholing, to verify potential conflicts, 

determine depths, and identify relocations along the chosen alignment.  

• Model and finalize filter media and modular filtration units, verifying performance curves, head 

loss, and compatibility with local operations. 

• Further develop site grading, ADA improvements, civil layout and profile plans, drainage plans, 

and landscaping integrating native planting and tree protection. 

• Confirm maintenance access, safety design, and instrumentation for long-term operations. 

Environmental, Permitting, and Review 

• Prepare the IS/MND and required environmental analysis, including traffic, air quality, noise, 

cultural resources, biological resources (including tree impacts), and hydrologic effects. 

• Continue agency coordination and permit planning, including City of Pasadena, Regional Water 

Quality Control Board, California Department of Fish and Wildlife, US Army Corps of Engineers, 

and Caltrans. 
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• Prepare permit application packages in parallel to the PDR phase to shorten schedule delays. 

• Conduct public outreach and stakeholder reviews. 

• Address tree protection and replacement planning consistent with the tree survey and inventory 

report and meet with Urban Forestry Advisory Committee to review design. 

Funding Strategy, Grants, Loans, and Leverage 

• To fund construction and implementation, multiple funding mechanisms are being evaluated for 

consideration, outside of/in addition to the SCWP application. Below is an expanded list of 

relevant options that are being evaluated: Clean Water State Revolving Fund: Low-interest loan 

program supporting water quality infrastructure Projects. 

• California Proposition 4 Climate Bond (Prop 4): Supports Projects designed to safeguard our 

communities, natural resources and our future in the face of climate change. One pathway is the 

San Gabriel and Lower Los Angeles Rivers and Mountains Conservancy which is accepting 

applications for the Prop 4 Wildfire and Forest Resilience Program. 

• Integrated Regional Water Management Grants: Supports regional coordination on water-supply 

and watershed objectives. 

• State Parks or Urban Greening Grants: Eligible for landscaping and public-space enhancements. 

• Water Infrastructure Finance and Innovation Act: Provides low-interest, long-term financing for 

large water infrastructure Projects that improve water quality and supply. 

• Leveraging and combining funds can strengthen Project construction funding viability by:  

o Pursuing matching funds or cost-share partnerships to strengthen grant competitiveness. 

o Structuring capital funding from grants/loans while O&M is supported locally.  

o Planning phased funding to align with staggered rounds. Procurement final design and 
construction  

Procurement, Final Design, and Construction  

• Advance to Final Design (60%, 90%, 100%), preparing construction documents and specifications 

and final bid package.  

• Prequalify contractors experienced in infiltration galleries and deep excavation.  

• Advertise and award construction contract after permits are complete.  

• Coordinate construction phasing with RBAC and traffic control requirements, if applicable.  

• Implement construction oversight, ensuring quality assurance and performance testing.  

Monitoring, Adaptive Management, and Reporting 

• Finalize Monitoring and O&M Plans with the 100% design. 

• Implement Monitoring Plan and collect baseline and post‑construction water-quality and flow 

data. 

• Implement O&M Plan and use operational and monitoring data to optimize maintenance and 

adaptively manage the system. 
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• Provide biannual SCWP reporting. 

Stakeholder and Community Engagement 

• Coordinate with RBAC management, local community groups, and park stakeholders at each 

major design milestone. 

• Collaborate with watershed committees and SCWP stakeholders to communicate benefits. 

• Prepare interpretive signage and educational materials highlighting water quality and 

groundwater recharge benefits. 

• With these next steps, the Project team can move confidently into design, permitting, and 

construction. The potential integration with RBAC’s 2028 Olympic enhancements provides a 

unique opportunity for cost synergy and schedule efficiency while a robust funding strategy 

maximizes grant competitiveness and long-term Project success.
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