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The Stormwater Investment Plan (SIP) is an annual five (5) year plan developed
by each Safe, Clean Water Program (SCWP) Watershed Area Steering Committee
(WASC) that recommends funding allocations for Projects and Programs in the Regional
Program’s Infrastructure Program, Technical Resources Program, and Scientific
Studies Program.

The purpose of the SIP is to capture recommended programming for the upcoming fiscal
year as well as anticipated recommendations for the next four subsequent years.

The following sections include details regarding the recommended SIP:
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6  Scientific StUdIES PrOogram .......ociiiii et e e

6.1 Submitted and Recommended Studies ...........cccoooeiiiiiiiiiiiiiiiieeeeee

6.2 DISCUSSION ...ttt e e e e et e e e e e ennnne
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Attachments:

e Attachment A — Final Recommended SIP
e Attachment B — Summary to Date
e Attachment C — Project Modification Requests Forms

Please review the recommended SIP and select one of the following:

Regional Oversight Committee (ROC) concurs
with the recommended SIP as-is

Refer to ROC meeting minutes for comments
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South Santa Monica Bay Watershed Area

Background

The South Santa Monica Bay
(SSMB) Watershed Area is
located in the southwestern
portion of Los Angeles County
and is within LA County
Supervisorial Districts 2 and 4.
The watershed overlies the
West Coast and Central
groundwater basins. The
Watershed Area is bound by
the Pacific Ocean to the west
and south, reaching as far
north as Inglewood, as far
east as the 710 freeway, and
south down into the San
Pedro Bay.

Waterways

The Watershed Area
represents the southern
coastal portion of the Ballona
Creek Watershed, in addition
to the Dominguez Channel
Watershed.

LAFCD Northern Limit

North Santa
Monica Bay.

Cities & Demographics

The Watershed Area includes
17 municipalities and
unincorporated areas of Los
Angeles County, including:
Carson, Compton, El
Segundo, Gardena,
Hawthorne, Hermosa Beach,
Inglewood, Lawndale, Lomita,
Los Angeles, Manhattan
Beach, Palos Verdes Estates,

Antelope Valley
Excluded

Upper-San'
Gabriel River

Rancho Palos Verdes,
Redondo Beach, Rolling
Hills, Rolling Hills Estates,
and Torrance. Roughly 25%
of residents in the SSMB
Watershed Area live in a
disadvantaged community,
which is primarily
concentrated in the central
and northeast regions of the
watershed.

“The SSMB WASC is a diverse and dynamic group. With 17 cities and 3 unique
Watershed Management Groups, the WASC is proud of the collaboration achieved to
date to ensure fairness and robust deliberation for funding allocations. Investment
has been prioritized for projects that can accommodate the area’s geographic

diversity and

infiltration challenges,

deliver

multi-benefits and greening

to

disadvantaged communities, and support achievement of water quality compliance.”

-SSMB WASC Chair Craig Cadwallader
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1 Executive Summary

The SSMB WASC requests that the ROC advance the recommended Fiscal Year 2025-
2026 (FY25-26) SIP to the Board of Supervisors for approval. The recommended SIP
includes funding for two new Scientific Studies (SS), all continuing projects including two
PMRs, one of which was awarded an additional funding request, and the Watershed
Coordinator. The recommended SIP allocates 74% of available funding in FY25-26 (Table
1-1).

The included Projects were selected based on information drawn from applications and
proponent presentations, and robust discussion of Project benefits, anticipated future
funding requests, and available funding. The recommended SIP addresses the required
funding thresholds including ratio of funding allocated to Infrastructure Program (IP)
Projects, Technical Resources Program (TRP) Project Concepts, and SS (Table 4-1) and
the required disadvantaged community benefits ratio of 30% (Table 4-2).

During deliberations, the WASC discussed the goal of staying below the 80% funding
allocation to reserve the remaining 20% of funds for future uncertainties, including new
projects, O&M support, and PMRs.

Two key topics were the focus of the WASC:

e The impact of current and future economic uncertainties on continuing projects and
future projects that will be submitted to the WASC

e Balancing deferring some project funds to meet the 80% maximum funding cap
goal while also not delaying any shovel-ready projects

During the April 16, 2025 meeting, the WASC voted to approve the recommended SIP
with 15 votes in favor, 0 opposed, 0 in abstention, and 0 absent at time of vote. Meeting
minutes are available here with in depth summary of the deliberation and vote.

1.1 Summary of Anticipated Benefits

Development of additional project benefit metrics are currently being incorporated through
ongoing adaptive management efforts, including updates to the Reporting and Application
Modules and Initial Watershed Planning. Based on the best available data, the following
anticipated benefits are expected to be created through the SIP:

e Area managed by Projects: 27,690 acres
e Project Storage Capacity: 304 acre-feet


https://safecleanwaterla.org/content/uploads/2025/03/WASC-SSMB-Meeting-Minutes-20250416-Final.pdf
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e Annual Average Stormwater Capture: 2392 acre-feet

Table 1-1 Summar

of SIP FY25-26 Allocations

Anticipated Available | $19.4M $22.4M $21.1M $26.2M $43M

Funds?

Total Allocated to IP $13.8M 18.2M $12M 256K $0 $44.3M
Total Allocated to SS | $354K $211K $81K $85K $0 $731K
Total Allocated to $200K $200K $200K $200K $200K $1M
TRP

Total Allocation $14.4M $18.6M $12.3M $541K $200k $200K
Percent Allocated 74% 83% 58% 2% 0% -

TAnticipated Available funds includes annual regional program funds collected, carryover from previous
SIPs, and unused funds returning to the Watershed Area.

Refer to Attachment A or the SIP tool for the Final Recommended SIP with
additional project details.

Below is a summary of the total funding allocated to projects in the recommended SIP,
including both new projects and previously approved projects.

1.2 Newly Submitted Projects, Studies, and

Concepts

The recommended SIP includes full funding for the 2 submitted SS. More detail about SS
that were considered but not funded is provided in Section 6.

Table 1-2 Summary of New Funding Allocations in Recommended SIP

Infrastructure
Program (IP)

(There was no Call for Projects for
Infrastructure Program in FY25-
26)



https://portal.safecleanwaterla.org/sip-tool/
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0 0 (No TRP were submitted in this Technical
watershed area for FY25-26) Resources
Program (TRP)
2 2 Data-Driven Resource Scientific
Optimization and Planning System | $49,111 Studies (SS)
(DROPS) for Los Angeles County
Depave LA: Prioritizing Parking $231,184
Lots for Green Retrofitting
2 2 $280,295 Total

1.3 Continuing Projects and Studies

The recommended SIP includes funding for all continuing projects, including 7 continuing
IPs, 3 continuing SS, and TRP funding for the Watershed Coordinator. Project Developers
represent 5 municipalities, 1 university, and 2 agencies. Below is a summary of continuing
projects and anticipated total funding remaining between FY25-30. Additional details
about anticipated project benefits are included in Table 2-1.

Table 1-3 Summary of Continuing Projects and Studies in Recommended SIP

Torrance Airport
Stormwater Basin Project

City of Torrance

$18,740,402

Machado Lake Ecosystem
Rehabilitation (MLER)
Operations and
Maintenance

City of Los Angeles

$2,121,785

Wilmington-Anaheim Green
Infrastructure Corridor
Project

City of Los Angeles

$8,398,900

Fulton Playfield Multi-
Benefit Infiltration Project

City of Redondo Beach

$4,453,138

Wilmington Neighborhood
Greening Project

City of Los Angeles

$6,309,200

South Santa Monica Bay
Water Quality
Enhancement: 28t Street
Storm Drain Infiltration
Project

City of Manhattan Beach

$4,055,733

Carson Stormwater and
Runoff Capture Project at
Carriage Crest Park

City of Carson

$207,500

Infrastructure
Program (IP)

SSMB Watershed
Coordinator

Los Angeles County Flood
Control District

$1,000,000

Technical Resources
Program (TRP)
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Identifying Best Practices California State Scientific Studies
for Maintaining Stormwater | Polytechnic University, $328,882 (SS)

Drywell Capacity Pomona

Street Sweeping Study City of Los Angeles $66,700

Regional Pathogen Gateway Water $55,478

Reduction Study Management Authority

Total $45,737,718

1.4 Project Modification Requests (PMRs)

The SSMB WASC received one consistent and two inconsistent PMRs for IP projects,
one of which requested like-for-like modifications and BMP changes and another of
which requested additional funding. The final SIP recommends approval of the full
additional funding requests.

Table 1-4 Summar

of PMR Submissions and Additional Funding Awards

funding request)

Project name Modification Original funding Additional New funding total—
Details award funding request WASC approved

Downtown Lomita Inconsistent - | $449,300 $0 N/A
Multi-Benefit Like-for-like
Stormwater Project | modifications,

functionally

equivalent

BMP, BMP

location and

type change
Downtown Lomita Consistent — N/A N/A N/A
Multi-Benefit functionally
Stormwater Project | equivalent

BMP

modifications
Fulton Playfield Inconsistent — | $4,292,138 $4,010,000 $8,302,138
Multi-Benefit functionally (+93% increase)
Infiltration Project equivalent

BMP

modification,

increased

funding

request
Total $4,292,138 $4,010,000 $8,302,138

(PMRs with (+93% increase)
additional

*For more information on PMR’s, see Section 3.
Consistent — PMR consistent with previously approved SIP
Inconsistent — PMR inconsistent with previously approved SIP
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2 Projected Watershed Area Benefits

Below is a summary of the estimated aggregate benefits for Infrastructure Program (IP)
Projects included in the approved FY20-21, FY21-22, FY22-23, FY23-24, FY24-25, and
recommended FY25-26 SIP.

Table 2-1. Summari of estimated benefits for IP Pro'|ects to date

27,690 Area Managed by Projects (acres)

304.13 Project Storage Capacity (acre-feet)

2,392.67 Annual Average Stormwater Capture (acre-feet)
Dry Weather Inflow to Projects (cubic feet per sec)

Zinc

Nitrogen
Other*
Connected to Aquifer

Sends to WW Treatment Plant for Reuse
Uses Water Onsite

Reduces Heat Island Effect

3
6 Bacteria
2
5

»

14 Provides Recreational Opportunities
9 Increases Shade and Trees

14 Improves Flood Protection

15 Improves Waterways Access

2 Enhances Habitat or Park Space

Enhances Green Spaces at Schools

Mimics Natural Processes
15 Uses Natural Materials

13 Leverages Shared Funds
*Primary Pollutant Addressed does not apply to Dry Weather Projects. Therefore, Dry Weather
Projects are categorized as “Other”.
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3 SIP Deliberation Process

The Call for Projects for FY25-26 funding ended on July 31, 2024. Facilitated by Los
Angeles County Public Works (PW) staff, the WASC held 8 meetings between July 2024
and April 2025, at which they discussed and reviewed all necessary items to ultimately
develop their recommended FY25-26 SIP. Refer to the South Santa Monica Bay WASC
webpage for the current list of WASC members, meeting dates, and meeting materials.
Refer to the South Santa Monica Bay WASC Archive webpage for all past meeting
information and materials.

3.1 Summary of Meetings

3.1.1 July 17, 2024

The SCWP Watershed Planning staff facilitated a workshop in which WASC members
identified strategies they would like to see implemented through future Projects and
Studies to meet SCWP goals in the SSMB Watershed Area.

For more information, refer to the July 17, 2024 Meeting Minutes.

3.1.2 August 21, 2024

The Watershed Coordinator provided an update of the SSMB Strategic Outreach and
Engagement Plan (SOEP) for FY24-25.

The WASC received a WASC Roles and Responsibilities presentation that informed
new members, and reminded returning members, of their obligations and goals as
members of the WASC.

The WASC voted to select a new Chair and Vice-Chair (Craig Cadwallader and
Douglass Krauss).

For more information, refer to the August 21, 2024 Meeting Minutes.

3.1.3 October 16, 2024

The WASC received a summary of FY23-24 Quarter 1 and Quarter 2 progress and
expenditure reports.

The Watershed Coordinator provided an overview of the two Scientific Studies
applications submitted for the FY25-26 Call for Projects.



https://safecleanwaterla.org/watersheds/south-santa-monica-bay/
https://safecleanwaterla.org/watersheds/south-santa-monica-bay/
https://safecleanwaterla.org/watersheds/south-santa-monica-bay/archive
https://safecleanwaterla.org/content/uploads/2024/07/WASC-WP-Workshop-1-SSMB.pdf
https://safecleanwaterla.org/content/uploads/2024/08/WASC-SSMB-Meeting-Minutes-20240717.pdf
https://safecleanwaterla.org/content/uploads/2024/08/SSMB_FY24-25-Strategic-Outreach-Engagement-Plan.pdf
https://safecleanwaterla.org/content/uploads/2024/08/SSMB_FY24-25-Strategic-Outreach-Engagement-Plan.pdf
https://safecleanwaterla.org/content/uploads/2024/08/2024_SCW-Program_Overview-of-Committee-Meetings_SSMB.pdf
https://safecleanwaterla.org/content/uploads/2024/09/WASC-SSMB-Meeting-Minutes_20240821.pdf
https://safecleanwaterla.org/content/uploads/2024/09/Quarterly-Report-Summary-SSMB-20241016.pdf
https://safecleanwaterla.org/content/uploads/2024/09/Quarterly-Report-Summary-SSMB-20241016.pdf
https://safecleanwaterla.org/content/uploads/2024/09/Round6_ProjectSummaries_SSMB.pdf
https://safecleanwaterla.org/content/uploads/2024/09/Round6_ProjectSummaries_SSMB.pdf
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For more information, refer to the October 16, 2024 Meeting Minutes.

3.1.4 November 20, 2024

The SCWP Watershed Planning staff provided an update on the Initial Watershed Plan
Framework and the Community Strengths and Needs Assessment (CSNA).

For more information, refer to the November 20, 2024 Meeting Minutes.

3.1.5 December 18, 2024
The WASC received presentations from the two submitted Scientific Study applicants:

e Data-Driven Resource Optimization and Planning System (DROPS)
e Depave LA: Prioritizing Lots for Green Retrofitting

Each applicant was allotted 10 minutes of presentation time with 10 minutes for
guestions and answers; additional time for presentation or Q&A was accommodated
when necessary.

For more information, refer to the December 18, 2024 Meeting Minutes.

3.1.6 February 19, 2025

The WASC Received an overview of the Project Modification Request (PMR) process
based on the Project Modification Guidelines, which included a summary of
determinations on each PMR submitted.

Two PMR forms were submitted for previously approved projects. Each PMR form was
reviewed by PW staff and determined either consistent or inconsistent with the approved
SIP. Ultimately, both PMR forms were deemed inconsistent (Downtown Lomita Multi-
Benefit Stormwater Project and Fulton Playfield Multi-Benefit Infiltration Project). PMRs
that were deemed inconsistent with the approved SIP were returned to the WASC for
discussion on inclusion in the pending SIP as described in Section 7 Previously
Approved Projects, TRP Project Concepts, and Studies.

The City of Lomita’s Downtown Lomita Multi-Benefit Stormwater Project PMR was
deemed inconsistent due to a change in location and BMP type. The project originally
selected a parking lot to install drywells but later discovered the site was unsuitable for
infiltration. The new site at Lomita City Hall has lower infiltration rates so an infiltration
gallery with a larger footprint is proposed to capture the full 85" percentile, 24-hour
storm. This new site diverts stormwater downstream from the original location which
allows for a change number of diversion structures from three to one.



https://safecleanwaterla.org/content/uploads/2024/02/WASC-SSMB-Meeting-Minutes_20241016.pdf
https://safecleanwaterla.org/content/uploads/2024/02/SSMB-WP-WASC-WKSHP-2.pdf
https://safecleanwaterla.org/content/uploads/2024/02/SSMB-WP-WASC-WKSHP-2.pdf
https://safecleanwaterla.org/content/uploads/2024/12/WASC-SSMB-Meeting-Minutes-20241120-Final.pdf
https://safecleanwaterla.org/content/uploads/2024/12/2.-DROPS-Presentation-WASCs-2024-Dec.pdf
https://safecleanwaterla.org/content/uploads/2024/12/3.-Scientific-Study-CWH-Parking-Lot-Retrofits.pdf
https://safecleanwaterla.org/content/uploads/2025/02/WASC-SSMB-Meeting-Minutes-20241218-Final.pdf
https://safecleanwaterla.org/content/uploads/2025/02/2025-PMR-Overview-Determinations-SSMB20250219.pdf
https://safecleanwaterla.org/content/uploads/2024/01/Project-Modification-Guidelines-20240930.pdf
https://portal.safecleanwaterla.org/document-api-prod/api/ReportTable/RegionalDocument?reportId=103&reportCategoryId=2&reportType=21&documentLocation=2&filename=Downtown%20Lomita%20Multi-Benefit%20Stormwater%20Project%20PMR.pdf
https://portal.safecleanwaterla.org/document-api-prod/api/ReportTable/RegionalDocument?reportId=103&reportCategoryId=2&reportType=21&documentLocation=2&filename=Downtown%20Lomita%20Multi-Benefit%20Stormwater%20Project%20PMR.pdf
https://portal.safecleanwaterla.org/document-api-prod/api/ReportTable/RegionalDocument?reportId=102&reportCategoryId=2&reportType=21&documentLocation=2&filename=Fulton%20Playfield%20Multi-Benefit%20Infiltration%20Project%20PMR.pdf
https://portal.safecleanwaterla.org/document-api-prod/api/ReportTable/RegionalDocument?reportId=103&reportCategoryId=2&reportType=21&documentLocation=2&filename=Downtown%20Lomita%20Multi-Benefit%20Stormwater%20Project%20PMR.pdf
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The City of Redondo Beach’s Fulton Playfield Multi-Benefit Infiltration Project PMR was
deemed inconsistent due to an increase in funding request and changes to the BMP.
The project originally funded for $4.2M, requested an additional $4M. The locations of
the drywells in the original application need to be relocated to accommodate existing
utilities and as a result, an additional trench drain is required to facilitate diversion of
stormwater along with pretreatment to capture sediment. Subsequently, the Project
Developer is requesting additional funds due to the changed design and to compensate
for inflation.

The WASC received a Peer Review Summary of FY25-26 Scientific Studies, where
CASC Engineering evaluated objectives, technical approaches, and whether each of
the Studies met the goals of the SCWP.

e Data-Driven Resource Optimization and Planning System (DROPS) — FY25-26
Peer Review Summary

e Depave LA: Prioritizing Parking Lots for Green Retrofitting — FY25-26 Peer
Review Summary

For more information, refer to the February 19, 2025 Meeting Minutes.

3.1.7 March 19, 2025

The WASC Received a summary and presentation of FY23-24 Quarter 3 and Quarter 4
progress and expenditure reports that showcased a more streamlined process for
reviewing progress and expenditure reports from continuing Projects and Studies.

The WASC received a presentation on the FY25-26 SIP Programming Guidance to
inform their decision-making process and subsequently began initial discussions on
shaping the SIP.

The WASC deliberated on the SIP. Ahead of this meeting, PW staff provided WASC
members with a Summary of Resources for FY25-26 SSMB SIP, which included links
to all information discussed in meetings that helped them have a robust discussion and
make an informed decision. WASC members provided preliminary rankings of the new
Studies and PMRs under consideration via an online survey. The results are
summarized in the tables below and were intended to set a starting point for SIP
deliberations.



https://portal.safecleanwaterla.org/document-api-prod/api/ReportTable/RegionalDocument?reportId=102&reportCategoryId=2&reportType=21&documentLocation=2&filename=Fulton%20Playfield%20Multi-Benefit%20Infiltration%20Project%20PMR.pdf
https://safecleanwaterla.org/content/uploads/2025/01/FY25-26-SS-Peer-Review-Summary-Data-Driven-Resource-Optimization-and-Planning-System-DROPS-for-Los-Angeles-County.pdf
https://safecleanwaterla.org/content/uploads/2025/01/FY25-26-SS-Peer-Review-Summary-Data-Driven-Resource-Optimization-and-Planning-System-DROPS-for-Los-Angeles-County.pdf
https://safecleanwaterla.org/content/uploads/2025/01/FY25-26-SS-Peer-Review-Summary-DepaveLA-Prioritizing-Parking-Lots-for-Green-Retrofitting.pdf
https://safecleanwaterla.org/content/uploads/2025/01/FY25-26-SS-Peer-Review-Summary-DepaveLA-Prioritizing-Parking-Lots-for-Green-Retrofitting.pdf
https://safecleanwaterla.org/content/uploads/2025/02/WASC-SSMB-Meeting-Minutes-20250219-Final.pdf
https://safecleanwaterla.org/content/uploads/2025/03/1.-WASC_SSMB_FY23-24_Report-Summary_Final.pdf
https://safecleanwaterla.org/content/uploads/2025/03/1.-WASC_SSMB_FY23-24_Report-Summary_Final.pdf
https://safecleanwaterla.org/content/uploads/2025/03/2.-FY25-26-SIP-Programming-Guidance-Presentation-v2.pdf
https://safecleanwaterla.org/content/uploads/2025/03/SSMB-Summary-of-Resources-FY25-26-v2.pdf
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Table 3-1. Preliminary WASC Scientific Studies rankings

Data-Driven Resource Optimization and

SS | Planning System (DROPS) for Los Angeles 10 17 1
County

SS Depav_e_LA: Prioritizing Parking Lots for Green 12 17 1
Retrofitting

*Note: These values are NOT project scores but rather a weighted representation of the committee’s
preliminary rankings to help prioritize funding considerations and discussion.

Table 3-2. Preliminary WASC PMR rankings

| support modifications, including the funding 12 12 1
ask per PMR

| support modifications, including part of the 1 1 3
funding ask per PMR

| support modifications, but do not support any 3 3 2
change in original funding

| do not support modifications 0 0 4

| support modifications, including the funding 6 6 5
ask per PMR

| support modifications, including part of the 8 8 1
funding ask per PMR

| support modifications, but do not support any > > 3
change in original funding

| do not support modifications 0 0 4

*Note: These values are NOT project scores but rather a weighted representation of the committee’s
preliminary rankings to help prioritize funding considerations and discussion.

The WASC engaged in a detailed discussion, reviewing survey results, funding
scenarios, and feedback from project applicants. Members focused on the ranking and
prioritization of Scientific Studies (SS), Technical Resource Program (TRP) projects,

and PMRs, using the SIP Tool to explore various budget allocation options across future
fiscal years.
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There was broad support for the Downtown Lomita Multi-Benefit Stormwater Project
PMR, while opinions on the Fulton Playfield Multi-Benefit Infiltration Project PMR were
mixed—some members supported full funding, others supported partial funding, and a
few opposed funding altogether. Concerns were raised about funding constraints, the
potential for project delays, and whether partial funding would allow projects to move
forward. Members also requested additional clarity on how reduced funding would
impact project scope, timelines, and deliverables.

The WASC expressed strong support for the Depave LA: Prioritizing Parking Lots for
Green Retrofitting Study, followed by moderate support for the Data-Driven Resource
Optimization and Planning System (DROPS) for Los Angeles County Study, though
some members opted not to rank the latter.

Members also emphasized the need for improved transparency in the ranking process
and recommended updating the survey to allow respondents to suggest specific partial
funding amounts for the Fulton Playfield Multi-Benefit Infiltration Project PMR. Members
also requested removing the Downtown Lomita Multi-Benefit Stormwater Project PMR
from the survey given the consensus to support the PMR. Given outstanding questions
and competing priorities, the WASC agreed to delay the SIP vote to allow time for further
discussion and redistribution of the revised survey before making final
recommendations.

For more information, refer to the March 19, 2025 Meeting Minutes.

3.1.8 April 16, 2025

The WASC continued deliberating the SIP. WASC members provided updated
preliminary rankings of the New Studies and PMR under consideration. The results are
summarized in the tables below.

Table 3-3 Preliminary WASC Scientific Studies rankings

Data-Driven Resource Optimization and

SS | Planning System (DROPS) for Los Angeles 6 10 1
County

SS Depa\{e_LA: Prioritizing Parking Lots for Green 5 7 2
Retrofitting

*Note: These values are NOT project scores but rather a weighted representation of the committee’s
preliminary rankings to help prioritize funding considerations and discussion.



https://safecleanwaterla.org/content/uploads/2025/03/WASC-SSMB-Meeting-Minutes-20250319-Final.pdf
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Table 3-4. Preliminary WASC PMR rankings

| support modifications, including the funding 5 5 1
ask per PMR

| support modifications, including part of the 5 5 1
funding ask per PMR

| support modifications, but do not support any 5 5 3
change in original funding

| do not support modifications 0 0 4

75% Funding ($3.0M) 0 0 3
50% Funding ($2.0M) 3 3 1
25% Funding ($1.0M) 2 2 2
Custom Amount 0 0 3

*Note: These values are NOT project scores but rather a weighted representation of the committee’s
preliminary rankings to help prioritize funding considerations and discussion.

The WASC reviewed updated SIP funding scenarios and survey results related to PMRs
and Scientific Studie. PW staff introduced a second PMR for the Downtown Lomita
Multi-Benefit Stormwater Project and clarified it would align with the initial PMR if
approved. Survey responses on the Fulton Playfield PMR showed general support, with
mixed preferences on funding levels.

Ultimately, the WASC recommended funding both Scientific Studies along with the
PMRs for both projects (Downtown Lomita Multi-Benefit Stormwater Project and Fulton
Playfield Multi-Benefit Infiltration Project) with full funding requests, emphasizing that
shovel-ready projects should be prioritized where feasible.

For more information, refer to the April 16, 2025 Meeting Minutes.

3.2 Summary of Public Comment

The WASC received public comments which are available in the WASC meeting
minutes on the Safe, Clean Water website. The WASC did not receive any strong public
comments contrary to the SIP or any of the Studies or PMRs under consideration. The



https://portal.safecleanwaterla.org/document-api-prod/api/ReportTable/RegionalDocument?reportId=104&reportCategoryId=2&reportType=21&documentLocation=2&filename=Downtown%20Lomita%20Multi-Benefit%20Stormwater%20Project%20PMR%20Update%2020250401.pdf
https://portal.safecleanwaterla.org/document-api-prod/api/ReportTable/RegionalDocument?reportId=104&reportCategoryId=2&reportType=21&documentLocation=2&filename=Downtown%20Lomita%20Multi-Benefit%20Stormwater%20Project%20PMR%20Update%2020250401.pdf
https://safecleanwaterla.org/content/uploads/2025/03/WASC-SSMB-Meeting-Minutes-20250416-Final.pdf
https://safecleanwaterla.org/
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WASC received one public comment about the Depave LA: Prioritizing Parking Lots for
Green Retrofitting Study, questioning if the Study should focus to smaller parking lot
locations that are not subject to the National Pollutant Discharge Elimination System
permits.

4 Infrastructure Program

4.1 Discussion of Criteria

As noted in previous sections, new Infrastructure Program applications were not
accepted for FY25-26. Only continuing Infrastructure Program Projects from previously
approved SIP are included in this final recommended SIP. Per LACFCD Code
Ch18.07.B.2, the SIPs shall be developed by the WASC in accordance with the criteria
described below.

4.1.1 Regional Program Allocations
Compliant with LACFCD Code Ch18.07.B.2.a

Below is a summary of the Regional Program allocations over the 5-year SIP, which
includes previously approved projects.

Table 4-1. Regional Program allocations over the 5-year SIP

Infrastructure Program (285%) $44,286,657.50 96.2%
Scientific Studies (<5%) $731,355.14 0.8%
Technical Resources Program (<10%) $1,000,000.00 1.2%
Grand Total $46,018,012.64

*Note: The funding distribution for the Infrastructure Program is based off of the total funding allocated
over the 5-year period. The funding distributions for Scientific Studies and Technical Resources Program

are based on the total revenue collected for the 5-year period.

4.1.2 Disadvantaged Communities (DAC) Benefits
Compliant with LACFCD Code Ch18.07.B.2.c.

Based on the total Infrastructure Program funding allocations for the SIP and the ratio
of the DAC population to the total population in each Watershed Area, funding for
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Projects that provide DAC Benefits over the 5-year SIP shall not be less than the value
shown below. Below is an overview of Funding Allocated for DACs from FY 25-30.

Table 4-2. Funding allocated for DACs over the 5-year SIP

Disadvantaged Community (DAC) Allocation
Required DAC Ratio 30%
Required Funding for DACs FY25-30 (110%) | $14,955,604.24
Funding Allocated for DACs FY25-30 $17,037,385.00

*Note: These figures are based on the 2020 US Census and will be updated periodically.

As shown, the total Safe, Clean Water Funds benefiting DACs over a rolling 5-year
period for the recommended SIP is greater than the required funding for DACs for this
Watershed Area. To better assist with and standardize this determination in the future,
the District updated interim guidance for implementing Disadvantage Community
Policies in the Regional Program. Interim guidance is available on the SCWP website.

4.1.3 Leveraged Funds and Community Support

Although Infrastructure Program applications were not accepted for FY25-26, Project
Developers for continuing projects continue to seek leveraged funding opportunities to
complement SCWP funding.

4.1.4 Long Term Planning Considerations

The WASC incorporated long term planning by considering anticipated future
construction costs for previously approved projects during SIP development. In the past,
future anticipated construction costs were estimated and confirmed by project
applicants. This year, an enhanced hypothetical scenario was developed that includes
potential construction costs and Operation and Maintenance (O&M) for projects that
have only been funded for design, inflation costs, and a 50% assumption of leveraged
funds. Actual future SCWP funding requests for construction may differ due to updated
project estimates, leveraged funding, awarded grants, or local match.

In addition, the annual O&M projections provided in the Project applications for
previously approved Projects were included in the SIP Tool and shown below. The
recommended SIP anticipates a total annual O&M cost of $3.1M of the anticipated
$17.4M annual Regional Program funds collected and will be accounted for in future
SIPs.

Below is a summary of the total funding allocated per year in the recommended
SIP, including estimated construction costs for previously approved projects. This


https://safecleanwaterla.org/content/uploads/2025/05/SCWP-2025-Interim-Guidance-20250509.pdf
https://safecleanwaterla.org/what-we-do/adaptive-management/
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represents the theoretical SIP projections based on currently anticipated additional
funding requests to cover subsequent phases.

Budget Projections

FY25-26 FY26-27 FY27-28 FY28-29 FY29-30 TOTAL Annual O&M

A.1 Anticipated Annual Regional Program Funds Collected $17.4M $17.4M $17.4M $17.4M $17.4M $86.8M
A.2 Carryover from Previous SIP $1.6M $5M $4.3M

A.3. Removed Projects and Unused TRP Funds @ $424k $0 $0 $0

A. Anticipated Regional Program Funds Available (A.1+ A2 +A.3) © $19.4M $22.4M $21.6M

B.1 Total Allocated in Previous SIP(s) $14.2M $25.5M . $2.9M $69.8M
B.2 Total Recommendation in Current SIP $165k $116k $0 $280k

B. Total Allocated and Recommendation in SIP (B.1+B.2) @ $14.4M $25.6M . $2.9M $70.1M

C. Carryover in Current SIP (A - B) $5M . $18.7M

D. Percent Allocated (B/ A) © 74% 14%

Note: This is not the recommended SIP.

A is the sum of Total Anticipated Annual Regional Program Funds Available and B is the sum of
Total Recommended in Current SIP and Total Allocated in Previous SIP(s).

C is the Remaining Balance.

Figure 4-1. SIP Tool final funding scenario annual budget, including theoretical
construction and O&M costs with leveraged funding for FY25-30.

Refer to the SIP tool or the “Final — 4/16/25 w/ Potential Future IP Costs” scenario. As
shown in the theoretical SIP, other funding sources will be required to bring all projected
Projects to completion, and most of the members in the WASC were confident in the
Watershed Area’s ability to do so. If unable to do so, the WASC understands they will
need to defer the construction of certain Projects to occur in later years.

4.1.5 Other Considerations

As previously noted, the SCWP did not accept any applications for the Infrastructure
Program for FY25-26. The only Infrastructure Program Projects included in the SIP are
those continuing Projects that were earmarked funds in FY25-30 in previous SIP’s. The
WASC had several opportunities to inquire about the status of these Projects. The
WASC was presented progress report summaries for these Projects at both the October
16, 2024 and March 19, 2025 meetings. Project Developers were present at both
meetings to respond to any questions or concerns from the WASC. For more details on
these Projects, see Section 7.


https://portal.safecleanwaterla.org/sip-tool/
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5 Technical Resources Program

Per LACFCD Code Ch18.07.D, the purpose of the Technical Resources Program is to
provide Technical Assistance Teams to assist with the development of Feasibility
Studies and to provide Watershed Coordinators.

5.1 Submitted and Recommended TRP Project
Concepts

There were no Project Concepts submitted to the FY25-26 Technical Resources
Program for this Watershed Area. A placeholder to fund one Watershed Coordinator for
up to for $200k/year was included in the recommended SIP.

Refer to Attachment A or the SIP Tool for the Final Recommended SIP with additional
Project Concept details.

5.2 Discussion

The WASC did not receive any Technical Resources Program applications. The WASC
recommended funding 1 Watershed Coordinator.

6 Scientific Studies Program

Per LACFCD Code Ch18.07.E, the purpose of the Scientific Studies Program is to
provide funding for scientific and technical activities.

6.1 Submitted and Recommended Studies

Below is a list of all Scientific Studies submitted to the FY25-26 Scientific Studies
Program for this Watershed Area. Studies shown in white have been included in the
recommended SIP.


https://portal.safecleanwaterla.org/sip-tool/
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Table 6-1. Summary of submitted and recommended Scientific Studies for FY25-26

Data-Driven Resource
Optimization and
Planning System
(DROPS) for Los
Angeles County

Foothill Municipal Water

District Included in SIP | $49,111.00

Depave LA: Prioritizing
Parking Lots for Green
Retrofitting

Council for Watershed

Health Included in SIP | $231,184.00

Refer to Attachment A or the SIP Tool for the Final Recommended SIP with
additional scientific study details.

6.2 Discussion

The WASC received presentations from the Scientific Studies Program applicants
during the WASC meetings on December 18, 2024. The District hired CASC
Engineering to provide independent, rapid, and unbiased evaluation (summary) of the
technical adequacy of each scientific study proposal, which were shared with the project
applicants and WASC members. The WASC decided to recommend funding Data-
Driven Resource Optimization and Planning System (DROPS) for Los Angeles County
and Depave LA: Prioritizing Parking Lots for Green Retrofitting.

7 Previously Approved Projects, Project
Concepts, and Scientific Studies

All previously approved Projects, Project Concepts, and Studies were evaluated as
described above in Section 3 Summary of Meetings and Process.

PW received 2 PMR forms from previously approved Projects and Studies for this
Watershed Area. Please refer to the PMR Guidelines for more details.

Below are lists of previously approved Infrastructure Program Projects, Technical
Resources Program Project Concepts, and Scientific Studies recommended in the SIP


https://portal.safecleanwaterla.org/sip-tool/
https://safecleanwaterla.org/content/uploads/2024/01/Project-Modification-Guidelines-20240930.pdf
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for this Watershed Area. Projects, Project Concepts, and Studies that are still active and
continuing as previously approved are shown in white.

Table 7-1. Summary of previously approved Infrastructure Program Projects

Alondra Park
Multi Benefit | Los Design
Stormwater Angeles FY20-21 | Continuing Constrlljction $0.00
Capture County
Project
Wilmington
Q Street City of Los
Local Urban Angeles, L Design,
Area Flow Bu?eau of FY20-21 | Continuing Consgtruction $0.00
Management | Sanitation
Project
Torrance
Airport Storm City of
Water Basin FY20-21 | Continuing Design $0.00

. Torrance
Project,
Phase 2
Carson
Stormwater
and Runoff Citv of
Capture c y FY21-22 | Continuing O&M $207,500.00

: arson
Project at
Carriage
Crest Park
South Santa | City of
Monica Bay Manhattan
Water Beach
Quality (Mamerto Design
Enha_nce- Estepa FY21-22 | Continuing Construction, | $4,055,732.50
ment:; 28th Jr., Prem O&M
Street Storm Kumar,
Drain and
Infiltration Shawn
Project Igoe)

City of Los
Wilmington Angeles, Planning
Neighbor- Bureau of Design '
hood Sanitation | FY21-22 | Continuing ConstrLljction $6,309,200.00
Greening and oO&M '
Project Environ-
ment
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Stormwater
Basin City of FY21-22 | Continuing Construction $0.00
Expansion Torrance
Project
West Los
ez | Angeles .
County FY22-23 | Continuing Design $0.00
San Pedro .
Street Green Public
Works
Improvement
Downtown
Lomita Multi- Citv of Continuing
Benefit Lor);lita FY22-23 | with Design $0.00
Stormwater Modifications
Project
Fulton .
Playfield City of Continuing gfsnimnng’
Muiti-Benefit | Redondo | FY22-23 | with Cona $4,453,138.00
e e onstruction,
Infiltration Beach Modifications
. O&M
Project
Hermosa
Beach Multi-
Benefit Hermosa
Parking Lot FY22-23 | Continuing Construction $0.00
; Beach
Greening
Project (Lot
D)
City of Los
Angeles,
Wilmington- Depart-
Anaheim ment of Planning,
Green Public - Design,
Infrastructure | Works, LA FY23-24 | Continuing Construction, $8,398,900.00
Corridor Sanitation O&M
Project and
Environ-

ment
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City of Los
Machado Angeles,
Lake Depart-
Ecosystem ment of
55:?&':_”&) S\fot;'i'(‘; LA | FY2324 | Continuing | O &M $2,121,785.00
Operations Sanitation
and and
Maintenance | Environ-
ment
Glen
Anderson
Ezzgkional City of - Design
Redondo FY23-24 | Continuing 2 $0.00
Stormwater Planning
Beach
Capture
Green
Streets
Beach Cities
gtrrzzrt]s ‘Ic'::)t?/rz;)r]:ce FY23-24 | Continuing Construction $0.00
Project
Torrance
Airport City of L Construction,
Sto‘:mwater To?/rance FY24-25 | Continuing | 3% $18,740,402.00

Basin Project

Table 7-2. Summary of previousl

South Santa Monica
Bay Watershed

Coordinator

Los Angeles
County Flood

Control
District

FY20-21

approved TRP Project Concepts

Continuing

Feasibility
Study Under
Development
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. . Feasibility
Darby Park Multi- City of L
Benefit Project Inglewood FY22-23 | Continuing Study Under
Development
City of Lawndale Citv of Feasibility
Southern Y FY22-23 | Continuing Study Under
R . Lawndale
Revitalization Project Development
Holly Park Multi-
Benefit Drought Citv of Feasibility
Resiliency and y FY23-24 | Continuing Study Under
I Hawthorne
Stormwater Infiltration Development
Project
The City of
Gardena; The
Gardena Willows Friends of the Feasibility
Wetland Stormwater Gardena FY24-25 Continuing Study Under
Enhancement Project Willows Development
Wetland

Preserve




Table 7-3. Summary of
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reviously a

roved Scientific Studies

Recaloulation of Wet | SV SO Lo g Continuin
Weather Zinc Criterion gele: : 9
Sanitation
Gateway
Regional Pathogen Water L
Reduction Study Management FY21-22 $55,478.14 Continuing
Authority
Dr. Andrew
. . Gray,
Microplastics in LA University of | FY22-23 | $0.00 Continuing
County Stormwater . .
California
Riverside
Street Sweeping Study City of Los FY24-25 $66,700.00 Continuing
Angeles T
Identifying Best California
Practices for State
Maintaining Polytechnic FY24-25 $328,882.00 Continuing
Stormwater Drywell University,
Capacity Pomona

8 Next Steps

To best accelerate the effective adaptive management of the SCWP and ensure the
most strategic investments going forward, certain new efforts must be prioritized, while
certain existing efforts must be modified so that they can proceed according to evolved
information, best practices, and tools. Doing so is a critical aspect for advancing the
recently adopted County Water Plan’s vision of a shared, inclusive, regional path
forward to achieve safe, clean, and reliable water resources sustainably and equitably
for Los Angeles County.

PW continues to develop guidance documents, as part of adaptive management efforts,
to further inform and support the annual SIP development process. Various tools are
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regularly updated and maintained to assist with the WASC’s decision making. PW is
advancing regional and watershed-based planning through the development of Initial
Watershed Plans and an online planning tool. The Initial Watershed Plans build upon
the SCWP’s foundation and support future strategic decision making. The plans align
with broader regional and local planning efforts; and will establish baseline of benefits,
set quantitative targets, and define tailored strategies and opportunities. Committee
members, Municipalities, Project and Program proponents and other interested parties
will have the opportunity to use the Plans upon their release in early 2026.

The WASC requests the Regional Oversight Committee (ROC) to advance the
recommended SIP to the Board of Supervisors for approval.

Next WASC meeting(s):

e July 16, 2025 from 1:00 pm — 3:00 pm (to consider ROC feedback, if available)
e Additional meeting to be scheduled to consider ROC feedback, if necessary.



Attachment A
Final Recommended SIP

|Watershed Area |South Santa Monica Bay |
|Inc|uded in SIP? |Ves |
FY 26-27 FY 27-28 FY 28-29 FY 29-30 Anticipated SCW
Row Labels Project Lead FY 25-26 Budget Projection Projection Projection Projection Funding FY 25-30
Technical Resource $200,000.00 $200,000.00 $200,000.00 $200,000.00 $200,000.00 $1,000,000.00
South Santa Monica Bay Watershed Coordinator WC: TBD Los Angeles County Flood Control District No $200,000.00 $200,000.00 $200,000.00 $200,000.00 $200,000.00 $1,000,000.00
Infrastructure Project $8,072,432.50|  $2,500,000.00 $0.00 $0.00 $0.00 $10,572,432.50
Carson Stor and Runoff Capture Project at Carriage Crest Park City of Carson Yes $207,500.00 $0.00 $0.00 $0.00 $0.00 $207,500.00
South Santa Monica Bay Water Quality Enhancement: 28th Street Storm
Drain Infiltration Project City of hattan Beach No $4,055,732.50 $0.00 $0.00 $0.00 $0.00 $4,055,732.50
ilmi ighborhood Greening Project City of Los Angeles, Bureau of Sanitation and Envir Yes $3,809,200.00( $2,500,000.00 $0.00 $0.00 $0.00 $6,309,200.00
Scientific Study $55,478.14 $0.00 $0.00 $0.00 $0.00 $55,478.14
Regional Pathogen Reduction Study Gateway Water Management Authority No $55,478.14 $0.00 $0.00 $0.00 $0.00 $55,478.14
Infrastructure Project $2,500,000.00 $46,500.00( $1,906,638.00 $0.00 $0.00 $4,453,138.00
Fulton Playfield Multi-Benefit Infiltration Project City of Redondo Beach No $2,500,000.00 $46,500.00 $1,906,638.00 $0.00 $0.00 $4,453,138.00
Infrastructure Project $728,280.00| $8,565,180.00( $1,227,225.00 $0.00 $0.00 $10,520,685.00
Machado Lake Ecosystem Rehabilitation (MLER) Operations and City of Los Angeles, Department of Public Works, LA Sanitation and
i i Yes $728,280.00 $794,880.00 $598,625.00 $0.00 $0.00 $2,121,785.00
City of Los Angeles, Department of Public Works, LA Sanitation and
Wilmington-Anaheim Green Infrastructure Corridor Project Environment Yes $0.00| $7,770,300.00 $628,600.00 $0.00 $0.00 $8,398,900.00
Infrastructure Project $2,500,000.00| $7,100,000.00( $8,884,402.00 $256,000.00 $0.00 $18,740,402.00
Torrance Airport Stormwater Basin Project City of Torrance No $2,500,000.00( $7,100,000.00| $8,884,402.00 $256,000.00 $0.00 $18,740,402.00
Scientific Study $133,961.00 $96,096.00 $80,937.00 $84,588.00 $0.00 $395,582.00
Identifying Best Practices for Maintaining Stormwater Drywell Capacity |California State Polytechnic University, Pomona No $81,181.00 $82,176.00 $80,937.00 $84,588.00 $0.00 $328,882.00
Street Sweeping Study City of Los Angeles No $52,780.00 $13,920.00 $0.00 $0.00 $0.00 $66,700.00
Scientific Study $164,703.00 $115,592.00 $0.00 $0.00 $0.00 $280,295.00
Data-Driven Resource Optimization and Planning System (DROPS) for Los
Angeles County Foothill Municipal Water District No $49,111.00 $0.00 $0.00 $0.00 $0.00 $49,111.00
Depave LA: Prioritizing Parking Lots for Green Retrofitting Council for Watershed Health No $115,592.00 $115,592.00 $0.00 $0.00 $0.00 $231,184.00
Grand Total $14,354,854.64| $18,623,368.00| $12,299,202.00 $540,588.00 $200,000.00 $46,018,012.64




[South Santa Monica Bay

Watershed Area
Included in SIP?

[Yes

Attachment B
Summary to Date

Infrastructure Project $13,574,325.00|  $12,255,375.00  $10,000,000.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00|  $35,829,700.00|  $11,676,000.00
Alondra Park Multi Benefit Capture Project Los Angeles County Yes $10,000,000.00[  $10,000,000.00] $10,000,000.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00]  $30,000,000.00]  $11,500,000.00
Torrance Airport Storm Water Basin Project, Phase 2 City of Torrance Yes $906,000.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $906,000.00 $176,000.00
Wilmington Q Street Local Urban Area Flow Management
Project City of Los Angeles, Bureau of Sanitation __|Yes $2,668,325.00 $2,255,375.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $4,923,700.00 $0.00

Scientific Study $14,471.00 $23,154.00 $20,261.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $57,88 $0.00
Recalculation of Wet Weather City of Los Angeles Sanitation No $14,471.00 $23,154.00 $20,261.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $57,886.00 $0.00

Technical Resource $800,000.00 $200,000.00 $200,000.00 $200,000.00 $200,000.00 $200,000.00 $200,000.00 $200,000.00 $200,000.00 $200,000.00]  $2,600,000.00 $0.00
Eastview Park City of Rancho Palos Verdes No $300,000.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $300,000.00 $0.00
Harbor City Park Multi-Benefit Stormwater Capture Project | Los Angeles County Yes $300,000.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $300,000.00 $0.00
South Santa Monica Bay Watershed Coordinator WC: TBD __|Los Angeles County Flood Control District | No $200,000.00 $200,000.00 $200,000.00 $200,000.00 $200,000.00 $200,000.00 $200,000.00 $200,000.00 $200,000.00 $200,000.00 $2,000,000.00 $0.00

Infrastructure Project $6,872,327.00  $4,717,905.50|  $7,600,932.50|  $10,081,932.50|  $8,072,432.50|  $2,500,000.00 $0.00 $0.00 $0.00[  $39,845,530.00|  $24,570,483.04
Carson Stormwater and Runoff Capture Project at Carriage
Crest Park City of Carson Yes $207,500.00 $207,500.00 $207,500.00 $207,500.00 $207,500.00 $0.00 $0.00 $0.00 $0.00 $1,037,500.00|  $18,720,000.00
South Santa Monica Bay Water Quality Enhancement: 28th
Street Storm Drain Infiltration Project City of Manhattan Beach No $1,497,100.00 $4,005,732.50 $4,005,732.50 $4,055,732.50 $4,055,732.50 $0.00 $0.00 $0.00 $0.00|  $17,620,030.00 $5,119,326.04

Basin ion Project City of Torrance No $4,505,000.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $4,505,000.00 $731,157.00
City of Los Angeles, Bureau of Sanitation
Greening Project and Environment Yes $662,727.00 $504,673.00 $3,387,700.00 $5,818,700.00 $3,809,200.00 $2,500,000.00 0.00 0.00 0.00  $16,683,000.00 0.00

Scientific Study. $47,156.42 $343,964.48 $332,868.86 $330,004.95 $55,478.14 0.00 0.00 0.00 0.00[  $1,109,562.85 0.00
Regional Pathogen ion Study Gateway Water Authority __[No $47,156.42 $343,964.48 $332,868.86 $330,094.95 $55,478.14 0.00 0.00 0.00 0.00 $1,109,562.85 0.00

Technical Resource $600,000.00 $0.00 $0.00 $0.00 $0.00 0.00 0.00 0.00 0.00 $600,000.00 0.00
Palos Verdes Peninsula Multi-Benefit Flow Diversion Project _| City of Rolling Hills Estates Yes $300,000.00 $0.00 $0.00 $0.00 $0.00 0.00 0.00 0.00 0.00 $300,000.00 0.00
Prioritization of Parkway BMPs for Dominguez Channel/

Harbors Toxics TMDL City of Torrance No $300,000.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $300,000.00 $0.00

Infrastructure Project $1,404,975.00 $1,683,000. $2,500,000.00 $46,500.00  $1,906,638.00 $0.00 $0.00|  $9,975,388. $2,302,150.01

Lomita Multi-Benefi Project City of Lomita Yes $300,000.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $449,300.00 $449,500.00
Fulton Playfield Benefi ion Project City of Redondo Beach No $93,000.00 $2,073,000.00 $1,683,000.00 $2,500,000.00 $46,500.00 $1,906,638.00 $0.00 $0.00 $8,302,138.00 $436,000.00
Hermosa Beach Multi-Benefit Parking Lot Greening Project
(Lot D) Hermosa Beach No $211,975.00 $211,975.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $423,950.00 $616,650.00
West Rancho Dominguez - San Pedro Street Green
Los Angeles County Public Works Yes $800,000.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $800,000.00 $800,000.01
Scientific Study $85,158.75 $86,442.50 $76,150.25 $0.00 $0.00 $0.00 $0.00 $0.00 $247,751.50 $69,279.12
Dr. Andrew Gray, University of California
in LA County iversi No $85,158.75 $86,442.50 $76,150.25 0.00 0.00 0.00 0.00 0.00 247,751.50 $69,279.12

Technical Resource $600,000.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 $600,000.00 $0.00
City of Lawndale Southern Revitalization Project City of Lawndale Yes $300,000.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 $300,000.00 $0.00
Darby Park Multi-Benefit Project City of Inglewood Yes $300,000.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 300,000.00 $0.00

Infrastructure Project $6,553,859.00|  $2,548,280.00 $728,280.00|  $8,565,180.00|  $1,227,225.00 $0.00 $0.00|  $19,622,824.00]  $7,216,816.00
Beach Cities Green Streets Project City of Torrance No $5,366,953.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $5,366,953.00 $2,650,000.00
Glen Anderson Park Regional Stormwater Capture Green
Streets City of Redondo Beach Yes $391,000.00 $391,000.00 $0.00 $0.00 $0.00 $0.00 $0.00 $782,000.00 $0.00
Machado Lake (MLER) O City of Los Angeles, Department of Public
and Maintenance Works, LA and Yes $282,706.00 $794,880.00 $728,280.00 $794,880.00 $598,625.00 $0.00 $0.00 $3,199,371.00 $2,554,816.00

City of Los Angeles, Department of Public
Anaheim Green Corridor Project | Works, LA Sanitation and Envi Yes $513,200.00 $1,362,400.00 $0.00 $7,770,300.00 $628,600.00 $0.00 $0.00|  $10,274,500.00 $2,012,000.00

Technical Resource $300,000.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $300,000.00 $0.00
Holly Park Multi-Benefit Drought Resiliency and Stormwater
Infiltration Project City of Hawthorne Yes $300,000.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $300,000.00 $0.00

Infrastructure Project $450,000.00]  $2,500,000.00]  $7,100,000.00[  $8,884,402.00 $256,000.00 $0.00|  $19,190,402.00 $938,000.00
Torrance Airport Stormwater Basin Project City of Torrance No $450,000.00 $2,500,000.00 $7,100,000.00 $8,884,402.00 $256,000.00 $0.00[  $19,190,402.00 $938,000.00

Scientific Study $126,389.00 $133,961.00 $96,096.00 $80,937.00 $84,588.00 $0.00 $521,971.00 $105,000.00
Identifying Best Practices for Maintaining Stormwater Drywell | California State Polytechnic University,

Capacity Pomona No $79,989.00 $81,181.00 $82,176.00 $80,937.00 $84,588.00 $0.00 $408,871.00 $0.00

Street Sweeping Study City of Los Angeles No $46,400.00 $52,780.00 $13,920.00 $0.00 $0.00 $0.00 $113,100.00 $105,000.00

Technical Resource $300,000.00 $0.00 $0.00 $0.00 $0.00 $0.00 $300,000.00 $0.00
The City of Gardena; The Friends of the

Gardena Willows Wetland Stormwater Enhancement Project | Gardena Willows Wetland Preserve Yes $300,000.00 $0.00 $0.00 $0.00 $0.00 $0.00 $300,000.00 $0.00

Scientific Study $164,703.00 $115,592.00 $0.00 $0.00 $0.00 $280,295.00 $109,800.00
Data-Driven Resource Optimization and Planning System
(DROPS) for Los Angeles County Foothill Municipal Water District No $49,111.00 $0.00 $0.00 $0.00 $0.00 $49,111.00 $109,800.00
Depave LA: Prioritizing Parking Lots for Green Council for Health No $115,592.00 $115,592.00 $0.00 $0.00 $0.00 $231,184.00 $0.00

Grand Total $14,388,796.00]  $19,998,012.42[ $17,372,264.73|  $17,508,377.86|  $15,795,846.70]  $14,354,854.64]  $18,623,368.00]  $12,299,202.00 $540,588.00 $200,000.00] $131,081,310.35]  $46,987,528.17
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SAFE CLEAN WATER PROGRAM

ATTACHMENT A: Project
Modification Request (PMR) Form

The purpose of this PMR form is to initiate the Project modification process and
provide the District with information necessary to evaluate the Project modification
request.

Xinfrastructure Program Project
Regional Program [IScientific Studies Program
[1Technical Resources Program

Project/Study Name  |Fulton Playfield Multi-Benefit Infiltration Project

Project/Study Lead City of Redondo Beach

Watershed Area(s) South Santa Monica Bay

Current Project Phase |Design

Approved Stormwater |Fy22-23
Investment Plan
Fiscal Year

Transfer Agreement

ID (e.g., 2022RPSMB02
2020RPULAR52)

Has Transfer Agreement or most recent Addendum been executed (i.e., signed
by the project lead and the District)? X Yes 0 No

What type(s) of modification request?

[ like-for-like modifications

X functionally equivalent BMP modifications

[ modifications to Project or Study components that were not material to the WASC,
ROC, or Board’s decision to include the Project or Study in the SIP

[0 change in primary or secondary objective

O change in Project benefits

O change in methodology (e.g., infiltration instead of diversion to sanitary sewer)

[0 decrease in BMP capacity

[0 change in Project or Study location
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[0 change in capture area where benefits claimed are diminished or where there is a
change in the municipalities that are receiving benefits

[] updated engineering analysis resulting in a reduction of benefits

X any modification resulting in an increase or decrease of the total amount of
Regional Program funding for the Project or Study and/or reallocation of annual
funding projections in the SIP

[0 other, please describe:

Impact on scope or benefits?
L] Improved X Neither
0 Diminished L] Not Sure

Description of the proposed modification(s) and the reason(s) why the
modification(s) is/are being proposed. Attach additional pages, as needed.

Proposed project modifications include the installation of a trench drain within the
Greenflag Detention Basin to diver stormwater to flow towards the drywells, changes
to the drywell system layout, and the inclusion of a nutrient-separating baffle box for
pretreatment. These modifications, in addition to inflation and increased construction
costs since the original estimate was developed in June 2021, have increased the
overall project cost. The updated project design will not reduce the water quality,
nature-based solutions, or community benefits claimed in the Feasibility Study. These
proposed project modifications were primarily driven by further investigation of existing
site conditions and are discussed in further detail in Attachment B.
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If applicable, list previously approved funding allocations/disbursements and
revised funding request:

Note, if some or all of a previously Funded Activity cannot be completed as a
result of the proposed modification, please include a description and indicate the
amount of unused funds. Any unused funds should be reallocated and accounted

for in your revised funding request. Attach additional pages, as needed.

Fiscal Appro.ved Increase/ Revised Descript[on/Phqse/Status
Year Fundl_ng Decrease | Funding If _ap_pllcable, include
Allocations | Requested | Request description of unused funds
FY22-23 | $93,000 $93,000 Planning
FY23-24 |$2,073,000 $2.073,000 |Design
FY24-25|$1,683,000 $1,683,000 |Design and Permitting
FY25-26|$50,500 $2,449,500 |$2,500,000 |Construction Year 1
FY26-27 |$46,500 $46,500 Construction Year 2
FY27-28 |$346,138 $1,560,500 |$1,906,638 |O&M, Construction Reimbursement
TOTAL [$4,292,138 |$4,010,000 |$8,302,138
Funding Allocations - [$4292.138
A e
C: SCWP Expenditures to date |$298,000
D: Difference between B and A |$4,010,000

Would the additional funding request be the only option that would YES
allow the project to be implemented?

Would delaying funding allocations impact the project’s ability to be | X YES
implemented?

Would funding only a portion of the additional funding request L] YES
impact the project’s ability to be implemented?

Has the Recipient considered other funding sources? YES
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If applicable, a description of difference in SCWP Anticipated Total Funding
Request and a description of your responses to the questions above. As a
reminder, annual funding is at the discretion of the WASC, ROC, and ultimately

the Board of Supervisors. Attach additional pages, as needed.

Proposed project modifications include the installation of a trench drain within the
Greenflag Detention Basin to force stormwater to flow towards the drywells, changes
to the drywell system layout, and the inclusion of a nutrient-separating baffle box for
pretreatment. These modifications, along with the inflation and increased
construction cost, resulted in an increase in overall project cost. Redondo Beach is
requesting an additional $1.5M funding to mitigate the cost escalation. In addition to
this request, Redondo Beach is also in the process of applying for additional grant
funding from Caltrans to assist in mitigation of the cost increase. See Attachment C

for the revised detailed cost estimate.

Brief description of Supporting Documentation provided.

Attachment B - Letter of Supplementary Documentation
Attachment C - Updated Detail Project Construction Cost Estimate

| certify the information and supporting documentation provided is | X YES

accurate and true.
| understand this is a request and it is under the WASC'’s discretion to | X YES

consider requested modifications.

Cihy of Redondp Beqd},

Name ASI’IW}T\ i Bhid’e/ Organization

-

Signature W Date 10~ 30 - 9_4/—
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FOR DISTRICT USE ONLY

Proposed Modifications to Projects or Studies:

Status Date
Scope/benefits of the modified Project or Study is consistent with
the Project or Study included in the current fiscal year’s SIP and [J YES
proposed maodifications were approved by the District.
Scope/benefits of the modified Project or Study is NOT consistent
with the Project or Study included in the current fiscal year's SIP. If X YES 1/21/25
yes, select all that apply:
Budge‘_t/schedule modifications would |mpact future SIP funding X YES 1/21/25
allocations. If yes, select all that apply:
PMR was received after October 31 of a fiscal year and the
PMR will be considered for approval during the preparation of | [ YES -
subsequent SIP for the fiscal year after the next
Project or Study abandoned the proposed modifications [J YES
Projector or Study was withdrawn from consideration by the 0 YES
WASC and shall issue repayment of unspent funds
Proposed modifications were recommended for approval in | Xl YES 4/16/25
the SIP [JNO
Proposed Modifications to Project Concepts:
Status Date
Proposed modifications were deemed consistent with the Project
concept that was approved by the WASC, ROC and Board for
inclusion in the SIP and can be addressed within the existing budget. | [1 YES
District will proceed to incorporate the proposed modification into the
Feasibility Study immediately.
Proposed modifications were deemed significant enough to result in
a significantly different Project concept from the one approved by 0 YES
the WASC, ROC and Board for inclusion in the SIP. If yes, select
one:
District to discontinue work on the Feasibility Study, return
unused funds to be programmed in the SIP for the next fiscal O YES )
year, and advise the proponent to submit the modified Project
concept during the Call for Projects for a future fiscal year.
District to abandon the proposed modifications and proceed 0 YES i

with the Project concept included in the SIP.
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Tel: 310.697.3417

REDONDO 415 Diamond Street
== BEACH Redondo Beach CA90277 Ashwini.Bhide@Redondo.org

Subject: Attachment B — Project Modification Supplementary Documentation

Dear South Santa Monica Bay (SSMB) Watershed Area Steering Committee:

On October 31%, 2024, the City of Redondo Beach (“Redondo Beach™) submitted a Project Mod-
ification Form (PMR) for the Fulton Playfield Multi-Benefit Infiltration Project (“Project”), which
was originally approved during Round 3 of the Safe Clean Water Program Stormwater Investment
Program (SCWP SIP). This letter provides supplementary documentation to the PMR.

Project Overview

The Project is a high-priority, compliance-driven regional project included in the 2021 Beach Cit-
ies Watershed Management Plan. The Project is critical to help the Beach Cities Watershed Man-
agement Group to meet their Municipal Separate Storm Sewer System (MS4) permitting require-
ment and to demonstrate compliance with the Santa Monica Bay Beaches Bacteria Total Maximum
Daily Loads (TMDLs). Redondo Beach is implementing this high-priority regional project on be-
half of the Beach Cities Watershed Management Group. We submitted a SCWP Feasibility Study
Report during Round 3 (FY21/22) Call for Projects. The Project is currently in the detailed design
phase. The 75% design package was completed in May 2024.

In the original design submitted as part of the Feasibility Study, the Project proposed to install 13
drywells underneath the eastern portion of the Playfield and connect them to the existing 6.4 acre-
feet Greenflag Detention Basin (“Basin”). Proposed modifications to the existing Basin’s weir
chamber would divert nearly all stormwater runoff to the Basin for infiltration via the drywells.
The Project would also include 800 square feet (ft?) of green elements, including parkway biore-
tention cells and an ocean-friendly garden.

The updated Project includes the installation of a trench drain within the Basin to direct water to
flow toward the drywells. The drywell layout was also split into three separate branches that re-
ceive flows from the basin following pretreatment in a hydrodynamic separator. As shown in
Table 1, the updated Project design will not reduce the water quality, nature-based solutions, or
community benefits claimed in the Feasibility Study.

Table 1. Comparison of Original and Modified Project Design

Updated 2024 Project Configu-

2021 Project Concept ration
BMP Descrip- | ¢ 13 drywells e 13 drywells
tion e 800 ft2 landscaping and ocean- | e 800 ft? landscaping and ocean-
friendly garden friendly garden

e Trench drain within the Basin

e Hydro Dynamic Separator

« Additional connection pipes be-
tween the Basin and the drywells

Drainage Area | 463 acres 463 acres
24-hour storm- | 13.1 acre-feet 13.1 acre-feet
water capacity

Average Bacte- | 75.3% 75.3%

ria Load Re-

duction




<™ REDONDO 415 Diamond Street

— BEACH Redondo Beach CA90277
Updated 2024 Project Configu-
2021 Project Concept ration
Average Trash | 100% 100%
Reduction

Project Modifications Requested
1. Functionally Equivalent BMP Modifications
While there is no change to the number of drywells, footprint of surface greening elements, or
reduction in impervious surface, the Project includes the following modifications that would opti-
mize the design:
1. The drywell locations have been updated to accommodate existing utilities. There is no
change in drywell quantity or depth.
2. An additional trench drain will be constructed inside the Basin to efficiently divert storm-
water runoff to the drywells.
3. A pretreatment hydrodynamic separator will be constructed to capture sediments up-
stream of the drywells, therefore elongating the service life of the drywells.
4. The location of the ocean-friendly garden will be moved to the eastern portion of the Pro-
ject site, which has fewer utility constraints and higher constructability than the original
garden location. The footprint of the ocean-friendly garden remains unchanged.

2. Any modification resulting in an increase or decrease of the total amount of Regional Pro-
gram funding for the Project or Study and/or reallocation of annual funding projections in the
SIP

The original cost estimate was developed in June 2021. Since then, the design has been modified
to include a hydrodynamic separator for pretreatment and the construction of a trench drain
within the Basin to divert flows to the drywell system. Modifications to the drywell layout also
led to increased piping installation costs. Finally, construction costs have significantly escalated
due to inflation and supply shortages. Table 2 below summarizes the changes in Project cost.
Table 2. Updated Project Cost

Phase 2021 Cost Estimate Updated Cost 2024
Planning $90,000 $90,000
Design $369,000 $369,000
Construction $3,387,000 $9,895,000*

* Please see Attachment C for Detailed Cost Estimates.

In this PMR, Redondo Beach is requesting an additional $4,010,000 SCWP funding to partially
mitigate the escalated Project construction cost. The additional funding request is spread over
three fiscal years to potentially fit into the available SSMB SIP Budget. We plan to pursue other
grants and seek external partnerships to mitigate the remaining funding deficit.

Closing

On behalf of the Beach Cities Watershed Management Group, Redondo Beach appreciates the
SSMB Watershed Area Steering Committee’s consideration of this PMR and assistance in miti-
gating industry-wide cost escalation. We remain committed to partially funding the Project’s op-
eration and maintenance and, therefore, maintain the Project’s full functionality through its life
cycle. We are also actively pursuing other grants, as well as external partnerships to assist in mit-
igation of the cost increase.



._ " REDONDO 415 Diamond Street
— B EACH Redondo Beach CA90277

If you have any questions, or require any additional information, please contact me at 310-697-
3417 or ashwini.bhide@redondo.org.

Sincerely,
Q

A&%&E

Associated Civil Engineer
City of Redondo Beach



Fulton Playfield Multi-Benefit Infiltration Project

Project Construction Cost Estimate Geosyntec v
ATTACHMENT C - PROJECT CONSTRUCTION COST ESTIMATE consultants

Project Title: |Fu|ton Playfield Multi-Benefit Infiltration Project |

Scope: This estimate was prepared for the purpose of applying for additional Safe Clean Water Program funding. The project involves
piped inflow of wet-weather flows from 465-ac area. The design includes alteration of the existing diversion structure and
detention basin, and installation of pretreatment device and 13 drywells.

Description | Unit | Quantity |  Unit Price Item Total
General Construction S 124,912
Traffic Control LS 1 S 100,000.00 | $ 100,000
Clearing and Grubbing LS 1 $4,912.00 | $§ 4,912
Utility Potholing LS 1 S 20,000.00 | S 20,000
Detention Basin Retrofit S 5,791,825
Weir Chamber Modifications LS 1 S 140,000.00 | $ 140,000
Demo and Construct Trench Drain LF 115 S 6,418.00 | § 738,070
Tank Connection to (N) 24" HDPE EA 1 S 15,000.00 | § 15,000
Demo AC Pavement SF 1,710 S 22.60 | S 38,644
24" DIPS Smooth HDPE Storm Drain Pipe (see assumptions) LF 57 S 4,564.79 | $ 260,193
18" HDPE Storm Drain Pipe (see assumptions) LF 132 S 4,346.39 | S 573,723
15" HDPE Storm Drain Pipe (see assumptions) LF 135 S 4,342.58 | $ 586,249
12" HDPE Storm Drain Pipe (see assumptions) LF 225 S 4,478.48 | S 1,007,659
Drywell (50' Overall Depth) EA 13 S 122,989.23 | $ 1,598,860
First Defense HDS EA 1 S 494,650.00 | $ 494,650
Isolation Valve with Access Manhole EA 1 S 252,900.00 | § 252,900
Playfield Restoration LS 1 S 31,157.78 | § 31,158
Restore AC Pavement SF 1,710 $32.00] S 54,720
Rindge Lane Parkway Bioretention & Ocean-Friendly Garden S 230,111
Parkway Bioretention SF 341 S 182.21 | S 62,175
Bioretention Catch Basin Inlet EA 2 S 18,000.00 | § 36,000
Parkway Landscaping Replacement SF 62 S 1,389.07 | $ 85,613
Ocean-Friendly Garden SF 453 S 7271 1S 32,902
Ocean-Friendly Garden Reverse Parkway Inlet EA 1 S 13,421.25]|S 13,421
[Subtotal (1) | | [$ 6,146,849 |
General Conditions & Requirements - 10% of Subtotal (1) S 614,685
Mobilization - 5% of Subtotal (1) S 307,342
Permits Allowances - 3% of Subtotal (1) S 184,405
Allowance for Unforeseen & Differing Site Conditions - 5% of Subtotal (2) S 307,342
Subtotal (2) $ 7,560,624
Contingency - 10% to 35% of Subtotal (2), used 10% S 756,062
Subtotal (3) $ 8,974,399
Escalation (year 2025-2026) - used 5% S 448,720
Escalation (year 2026-2027) - used 5% S 471,156
Subtotal (4) $ 9,894,275

|Tota| Estimated Project Construction Cost | $ 9,895,000 |




Fulton Playfield Multi-Benefit Infiltration Project .
Project Construction Cost Estimate Geosyntec v

PROJECT CONSTRUCTION COST ESTIMATE - ASSUMPTIONS consultants

General Construction

Cost of traffic control assumed to include Traffic Control Work Plan, equipment, and flaggers for work along Earle LN, Hall CT, Rindge LN,
and at the construction entrance(s) to the park

Cost of potholing effort assumes (16) potholes by Hydrovac to locate existing utilities

Playfield restoration assumes 12" of topsoil will be imported and placed

Detention Basin Retrofit

Cost of weir chamber modifications includes demolition, removal, disposal of wall opening, and construction of new inlet into basin with
screen, new weir wall, concrete beam, and new fin wall per structural details

Cost of basin trench drain modification includes demo, removal, and disposal of existing slab, and construction for new 2.5' wide trench
drain, including rebar dowels, formwork, 4,000 psi reinforced concrete, and trench drain frame and grate

Storm drain unit costs include trenching, hauling and disposal of excess soil, shoring, bedding, pipe installation, and slurry backfill

Costs for internal modifications to existing detention basin components (incl. diversion chamber modifications & detention basin
modifications) include an assumed modifier of 25-50% to account for reduced productivity rate in confined spaces

Rindge Lane Parkway Bioretention & Ocean-Friendly Garden

Cost for parkway bioretention areas assumes 40% hand excavation, then 60% with hydraulic excavator (1 CY capacity). Includes hauling and
disposal of excess soil

Prepared by: | HB | Date{ 10/25/2024 |
Checked by: | LW | Date{ 10/25/2024 |
Approved by: | CF | Date{ 10/25/2024 |

Client Approval: | | Datej |




SAFE CLEAN WATER PROGRAM

ATTACHMENT A: Project
Modification Request (PMR) Form

The purpose of this PMR form is to initiate the Project modification process and
provide the District with information necessary to evaluate the Project modification
request.

@lInfrastructure Program Project
Regional Program [IScientific Studies Program
(OTechnical Resources Program

Project/Study Name  |Downtown Lomita Multi-Benefit Stormwater Project

Project/Study Lead City of Lomita, Department of Public Works

Watershed Area(s) South Santa Monica Bay

Current Project Phase |Design

Approved Stormwater |Fy22-23
Investment Plan
Fiscal Year

Transfer Agreement |2022RPSSMBO1
ID (e.g.,
2020RPULARS2)

Has Transfer Agreement or most recent Addendum been executed (i.e., signed
by the project lead and the District)? 4] Yes I No

What type(s) of modification request?

4] like-for-like modifications

@] functionally equivalent BMP modifications

[0 modifications to Project or Study components that were not material to the WASC,
ROC, or Board's decision to include the Project or Study in the SIP

O change in primary or secondary objective

O change in Project benefits

O change in methodology (e.g., infiltration instead of diversion to sanitary sewer)

[0 decrease in BMP capacity

O change in Project or Study location



[0 change in capture area where benefits claimed are diminished or where there is a
change in the municipalities that are receiving benefits

[ updated engineering analysis resulting in a reduction of benefits

O any modification resulting in an increase or decrease of the total amount of

Regional Program funding for the Project or Study and/or reallocation of annual
funding projections in the SIP

O other, please describe:

Impact on scope or benefits?
U Improved @] Neither
O Diminished LI Not Sure

Description of the proposed modification(s) and the reason(s) why the
modification(s) is/are being proposed. Attach additional pages, as needed.

The Downtown Lomita Multi-Benefit Stormwater Project proposed to design stormwater capture and
infiltration facilities near the intersection of Lomita Boulevard and Narbonne Avenue in downtown Lomita.
During preliminary phases of design, it was discovered that the infiltration gallery parcel proposed in the
feasibility study was previously occupied by a gas station. In the past, cleanup efforts were required for a
leaking underground storage tank at the site, and lack of residual contamination of the site could not be
confirmed. As a result, the City of Lomita does not wish to introduce infiltration at this location due to the
potential to mobilize potential contaminants which could impact the groundwater.

The City performed a preliminary site assessment and determined another City-owned parking lot across
the street on Narbonne Avenue (northwest of the original parking lot) could potentially be feasible for an
infiltration gallery. The planned geotechnical testing to assess infiltration rates was therefore performed
at this location as well as at the drywell alignment originally included in the project, resulting in infiltration
rates ranging from approximately 1/2 to 1/4th the rate assumed in the feasibility report. Due to the
geotechnical results, the number of drywells that would be required to maintain the original alignment
and capture volume that was in the feasibility study and SCWP application was prohibitively high,
making it no longer a feasible alignment and necessitating the team to evaluate a location for a larger
infiltration gallery to allow for more storage as well as dynamic infiltration.

The investigated Narbonne Avenue parking lot has limited space. Therefore, the City evaluated a
different location where all of the design flow could be diverted to consolidate the subsurface infiltration
features into one larger infiltration gallery which would be located at Lomita's City Hall. This gallery would
have capacity to store flows even if the infiltration rates are simitar to the geotechnical report. The
proposed project modifications are summarized in detail in the enclosed "Attachment B, Supplemental
Information". The original feasibility study (Attachment C) provides details for the hydrology and Water
Quality and Water Supply Benefits.



If applicable, list previously approved funding allocations/disbursements and
revised funding request:

Note, if some or all of a previously Funded Activity cannot be completed as a
result of the proposed modification, please include a description and indicate the
amount of unused funds. Any unused funds should be reallocated and accounted
for in your revised funding request. Attach additional pages, as needed.

Fiscal Approved Increase/ Revised Description/Phase/Status
Year Funding Decrease Funding If applicable, include
Allocations Requested Request description of unused funds
FY 22-23 $449,300.00 Funding has been disbursed

TOTAL $449,300.00

A: SCWP Approved Total
Funding Allocations

B: Revised SCWP Anticipated
Total Funding Request

C: SCWP Expenditures to date  $177,884.44
D: Difference between Band A N/A

$449,300.00

N/A (note questions below are also N/A)

Would the additional funding request be the only option that would 1 YES
allow the project to be implemented?

Would delaying funding allocations impact the project’s ability to be [J YES
implemented?

Would funding only a portion of the additional funding request ] YES
impact the project’s ability to be implemented?

Has the Recipient considered other funding sources? LI YES
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If applicable, a description of difference in SCWP Anticipated Total Funding
Request and a description of your responses to the questions above. As a
reminder, annual funding is at the discretion of the WASC, ROC, and ultimately
the Board of Supervisors. Attach additional pages, as needed.

N/A

Brief description of Supporting Documentation provided.

Attachment B provides supplemental information on the proposed modifications. Attachment C provides

the original concept design, results from the geotechnical investigation, and the proposed alternative
project layout.

| certify the information and supporting documentation provided is | B YES
accurate and true. :

| understand this is a request and it is under the WASC'’s discretion to | @ YES
consider requested modifications.

Name Andrew Vialpando Organization City of Lomita

4

n/"FU\J”"'

A

Signature

Date (O/‘Z[ /‘24
[ ]
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FOR DISTRICT USE ONLY

Proposed Modifications to Projects or Studies:

Status Date
Scope/benefits of the modified Project or Study is consistent with
the Project or Study included in the current fiscal year’s SIP and ] YES 4/8/25
proposed maodifications were approved by the District.
Scope/benefits of the modified Project or Study is NOT consistent
with the Project or Study included in the current fiscal year's SIP. If YES
yes, select all that apply:
Budget/schedule modifications would impact future SIP funding 0 YES
allocations. If yes, select all that apply:
PMR was received after October 31 of a fiscal year and the
PMR will be considered for approval during the preparation of | [ YES -
subsequent SIP for the fiscal year after the next
Project or Study abandoned the proposed modifications [J YES
Projector or Study was withdrawn from consideration by the 0 YES
WASC and shall issue repayment of unspent funds
Proposed modifications were recommended for approval in | O YES
the SIP [JNO
Proposed Modifications to Project Concepts:
Status Date
Proposed modifications were deemed consistent with the Project
concept that was approved by the WASC, ROC and Board for
inclusion in the SIP and can be addressed within the existing budget. | [1 YES
District will proceed to incorporate the proposed modification into the
Feasibility Study immediately.
Proposed modifications were deemed significant enough to result in
a significantly different Project concept from the one approved by 0 YES
the WASC, ROC and Board for inclusion in the SIP. If yes, select
one:
District to discontinue work on the Feasibility Study, return
unused funds to be programmed in the SIP for the next fiscal O YES )
year, and advise the proponent to submit the modified Project
concept during the Call for Projects for a future fiscal year.
District to abandon the proposed modifications and proceed 0 YES i

with the Project concept included in the SIP.



EBonilla
Text Box
X


EBonilla
Text Box


SAFE CLEAN WATER PROGRAM

ATTACHMENT A: Project
Modification Request (PMR) Form

The purpose of this PMR form is to initiate the Project modification process and
provide the District with information necessary to evaluate the Project modification
request.

AlInfrastructure Program Project
Regional Program [IScientific Studies Program
[1Technical Resources Program

Project/Study Name  |Downtown Lomita Multi-Benefit Stormwater Project

Project/Study Lead City of Lomita, Department of Public Works

Watershed Area(s) South Santa Monica Bay

Current Project Phase |Design

Approved Stormwater |Fy22-23
Investment Plan
Fiscal Year

Transfer Agreement  |[2022RPSSMBO1
ID (e.qg.,
2020RPULAR52)

Has Transfer Agreement or most recent Addendum been executed (i.e., signed
by the project lead and the District)? Al Yes 0 No

What type(s) of modification request?

4] like-for-like modifications

@] functionally equivalent BMP modifications

[ modifications to Project or Study components that were not material to the WASC,
ROC, or Board’s decision to include the Project or Study in the SIP

[0 change in primary or secondary objective

O change in Project benefits

O change in methodology (e.g., infiltration instead of diversion to sanitary sewer)

[0 decrease in BMP capacity

[0 change in Project or Study location
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[0 change in capture area where benefits claimed are diminished or where there is a
change in the municipalities that are receiving benefits

[] updated engineering analysis resulting in a reduction of benefits

[ ] any modification resulting in an increase or decrease of the total amount of
Regional Program funding for the Project or Study and/or reallocation of annual
funding projections in the SIP

[0 other, please describe:

Impact on scope or benefits?
L] Improved @] Neither
0 Diminished L] Not Sure

Description of the proposed modification(s) and the reason(s) why the
modification(s) is/are being proposed. Attach additional pages, as needed.

The Downtown Lomita Multi-Benefit Stormwater Project proposed to design stormwater capture and
infiltration facilities near the intersection of Lomita Boulevard and Narbonne Avenue in downtown Lomita.
During preliminary phases of design, it was discovered that the infiltration gallery parcel proposed in the
feasibility study was previously occupied by a gas station. In the past, cleanup efforts were required for a
leaking underground storage tank at the site, and lack of residual contamination of the site could not be
confirmed. As a result, the City of Lomita does not wish to introduce infiltration at this location due to the
potential to mobilize potential contaminants which could impact the groundwater.

The City performed a preliminary site assessment and determined another City-owned parking lot across
the street on Narbonne Avenue (northwest of the original parking lot) could potentially be feasible for an
infiltration gallery. The planned geotechnical testing to assess infiltration rates was therefore performed
at this location as well as at the drywell alignment originally included in the project, resulting in infiltration
rates ranging from approximately 1/2 to 1/4th the rate assumed in the feasibility report. Due to the
geotechnical results, the number of drywells that would be required to maintain the original alignment
and capture volume that was in the feasibility study and SCWP application was prohibitively high,
making it no longer a feasible alignment alone and necessitating the team to evaluate a location for a
larger infiltration gallery to allow for more storage as well as dynamic infiltration.

The investigated Narbonne Avenue parking lot has limited space. Therefore, the City evaluated a
different location where all of the design flow could be diverted to consolidate the subsurface infiltration
features into one larger infiltration gallery which would be located at Lomita's City Hall. This gallery would
have capacity to store flows even if the infiltration rates are similar to the geotechnical report. The
proposed project modifications are summarized in detail in the enclosed "Attachment B, Supplemental
Information”. The original feasibility study (Attachment C) provides details for the hydrology and Water
Quality and Water Supply Benefits.
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If applicable, list previously approved funding allocations/disbursements and
revised funding request:

Note, if some or all of a previously Funded Activity cannot be completed as a
result of the proposed modification, please include a description and indicate the
amount of unused funds. Any unused funds should be reallocated and accounted
for in your revised funding request. Attach additional pages, as needed.

. Approved | Increase/ Revised Description/Phase/Status
Fiscal : : . .
Year Fundl_ng Decrease | Funding If _ap_pllcable, include
Allocations | Requested | Request description of unused funds
FY 22-23 |$449,300.00 Funding has been disbursed

TOTAL |$449,300.00

A: SCWP Approved Total
Funding Allocations

B: Revised SCWP Anticipated
Total Funding Request

C: SCWP Expenditures to date |$177,884.44

$449,300.00

N/A (note questions below are also N/A)

D: Difference between B and A [N/A

Would the additional funding request be the only option that would ] YES
allow the project to be implemented?

Would delaying funding allocations impact the project’s ability to be | [J YES
implemented?

Would funding only a portion of the additional funding request L] YES
impact the project’s ability to be implemented?

Has the Recipient considered other funding sources? LJ YES
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If applicable, a description of difference in SCWP Anticipated Total Funding
Request and a description of your responses to the questions above. As a

reminder, annual funding is at the discretion of the WASC, ROC, and ultimately
the Board of Supervisors. Attach additional pages, as needed.

N/A

Brief description of Supporting Documentation provided.

Attachment B provides supplemental information on the proposed modifications. Attachment C provides

the original concept design, results from the geotechnical investigation, and the proposed alternative
project layout.

| certify the information and supporting documentation provided is | @ YES
accurate and true.

| understand this is a request and it is under the WASC's discretion to | @ YES
consider requested modifications.

Name Andrew Vialpando Organization City of Lomita

Signature ﬁp /< Date  4/1/25
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FOR DISTRICT USE ONLY

Proposed Modifications to Projects or Studies:

Status Date
Scope/benefits of the modified Project or Study is consistent with
the Project or Study included in the current fiscal year’s SIP and X YES 4/8/25
proposed maodifications were approved by the District.
Scope/benefits of the modified Project or Study is NOT consistent
with the Project or Study included in the current fiscal year's SIP. If 1 YES
yes, select all that apply:
Budget/schedule modifications would impact future SIP funding 0 YES
allocations. If yes, select all that apply:
PMR was received after October 31 of a fiscal year and the
PMR will be considered for approval during the preparation of | [ YES -
subsequent SIP for the fiscal year after the next
Project or Study abandoned the proposed modifications [J YES
Projector or Study was withdrawn from consideration by the 0 YES
WASC and shall issue repayment of unspent funds
Proposed modifications were recommended for approval in | O YES
the SIP [JNO
Proposed Modifications to Project Concepts:
Status Date
Proposed modifications were deemed consistent with the Project
concept that was approved by the WASC, ROC and Board for
inclusion in the SIP and can be addressed within the existing budget. | [1 YES
District will proceed to incorporate the proposed modification into the
Feasibility Study immediately.
Proposed modifications were deemed significant enough to result in
a significantly different Project concept from the one approved by 0 YES
the WASC, ROC and Board for inclusion in the SIP. If yes, select
one:
District to discontinue work on the Feasibility Study, return
unused funds to be programmed in the SIP for the next fiscal O YES )
year, and advise the proponent to submit the modified Project
concept during the Call for Projects for a future fiscal year.
District to abandon the proposed modifications and proceed 0 YES i

with the Project concept included in the SIP.
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Attachment B

Project Modification Request Form, Supplemental Information

This document is provided as a supplemental narrative to Attachment A: Project Modification
Request Form. Attachment C: Downtown Lomita Multi-Benefit Stormwater Project Modification
Memo provides details regarding the recommended project modification.

The following describes the types of modification requests identified in Attachment A.

1. Like-For-Like Modifications

a.

Landscaping Areas & Nature-Based Solutions - SLIGHT CHANGE ANTICIPATED.
Two bioretention areas originally proposed along Lomita boulevard included in the
Feasibility Study are no longer feasible, as they are located on private parcels.
Instead, additional bioretention is being considered along Narbonne Avenue. In
addition, if the City Hall front lawn option is used, drought tolerant landscaping is
proposed in front of City Hall. The runoff previously captured by the bioretention
areas will still be infiltrated, allowing the total capture volume of the project to
remain the same, because it will be captured by the diversion structure and
infiltrated at the proposed subsurface infiltration gallery.

2. Functionally equivalent BMP Modifications

a.

Drainage Area, Drainage Area Imperviousness, and 85" Percentile Storm Volume —
NO CHANGE ANTICIPATED. The original project concept included three diversion
structures placed on storm drain locations that feed to a Los Angeles County Flood
Control District (LACFD) 69-inch reinforced concrete pipe (RCP) storm drain flowing
from North to South along Narbonne Avenue. The proposed project modification
would instead include a single diversion structure from the LACFD 69-inch RCP
storm drain; downstream from all diversion points included in the original design
concept. Since all previous flow inputs are accounted for in the single diversion, no
change in the drainage area is anticipated for this project.

Method of Capture - CHANGE ANTICIPATED. The original project concept
methodology was based on infiltration of stormwater through the use of gravity
diversions, pretreatment, an infiltration gallery, drywells, and surface BMPs such as
bioretention and tree wells. Due to the significantly reduced infiltration rate
encountered during geotechnical exploration, the use of drywells is no longer
feasible. Instead, the use of a subsurface infiltration gallery is proposed because
unlike drywells, a gallery allows for storage during the storm, more effectively
accommodating lower infiltration rates. The proposed project modification will
consolidate the infiltration benefits into a single infiltration gallery location at Lomita
City Hall. This will provide the same project benefit, capture volume, and tributary
area included in the original project. The proposed modifications also include just
one pumped diversion, instead of three gravity diversions. All other components of
the original design (pretreatment, surface BMPs, community benefits along
Narbonne Avenue and Lomita Boulevard, trees, bike lane, etc.) remain unchanged.

3. Change in Project benefits



a. Water Quality Benefits - NO CHANGE ANTICIPATED. The proposed project
modification will divert and capture the same volume of water from the same
drainage areas as the original concept design and will continue to include
pretreatment and infiltration. As such, no change in the water quality benefit is
anticipated.

b. Water Supply Benefits - NO CHANGE ANTICIPATED. The proposed project
modification will divert and capture the same volume of water from the same
drainage areas as the original concept design.

c. Community Investment Benefits - NO CHANGE ANTICIPATED. The proposed
project modification will include the same community investment benefits as the
original concept design.

d. Nature-Based Solutions - NO CHANGE ANTICIPATED - The proposed project
modification includes the planting of 45 tree wells along Narbonne Avenue as was
originally proposed in the concept design. The original concept design included
bioretention on Lomita Boulevard that is no longer included. However, additional
bioretention along Narbonne Avenue and at City Hall will result in no net change in
nature-based solutions.

e. Leveraging Funds - NO CHANGE.

f. Community Support— NO CHANGE.

Change in Project or Study Location

Project Location - NO CHANGE. The project location remains the same. The project
remains located in downtown Lomita along Lomita Boulevard and Narbonne Avenue,
providing the same community benefits, capturing the same drainage area, and the same
capture volume. The relocation of the subsurface features is the only change, but the
modified location falls within the original area of the project.



Technical Memorandum

October 31, 2024

To: City of Lomita

From: Hazen and Sawyer

Downtown Lomita Multi-Benefit Stormwater
Project Modification Supplemental Information
Technical Memorandum

Attachment C

Introduction

The City of Lomita (City) is developing the Downtown Lomita Multi-Benefit Stormwater Project
(Project) to provide the community with water quality and flood control benefits, and community
beautification and recreation benefits. This technical memorandum (TM) provides a narrative surrounding
the evolution of the proposed project from the feasibility report to Project Modification Request (PMR).

This TM provides updated background project information resulting from preliminary investigations
following the submittal and approval for funding of the July 2021 Downtown Lomita Multi-Benefit
Stormwater Project Application, which included the Feasibility Study Report, by the SCWP. This
includes parcel history research and a geotechnical investigation conducted in May 2024. Section 1 of this
TM details the original concept design, Section 2 explains geotechnical investigation infiltration findings,
and Section 3 details the proposed project modification. Appendices A and B include the original
feasibility report and the draft project geotechnical report.

The City is dedicated to providing a multi-benefit project that meets the original project goals of
improving water quality, water supply, and local community benefits. Despite additional design
constraints, the proposed project modification offers the same benefits as the original project and a
potential to pair the benefits of the conceptual design with a community focused landscape design to
provide Lomita residents with a multi-benefit project.

Hazen and Sawyer « 800 W. 6th Street, Suite 400  Los Angeles, CA 90017 + 213.234.1080
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1. Original Concept Design

A concept design was developed in 2021 to capture, treat, and infiltrate local urban runoff in the
downtown area of Lomita in an effort to address the City’s responsibility to meet the discharge
requirements defined in their National Pollutant Discharge Elimination System (NPDES) Municipal
Separate Storm Sewer System (MS4) Permit and address Total Maximum Daily Loads (TMDLs). The
volume of stormwater the City of Lomita is required to capture and manage is established by the
reasonable assurance analysis (RAA) in the Dominguez Channel Watershed Management Plan
(DCWMP), which is subject to approval by the Los Angeles Regional Water Quality Control Board
(LARWQCB). The Downtown Lomita Multi-Benefit Stormwater Project significantly contributes to
Lomita’s required capture volume and is a critical project for the City to implement, as it captures 110
acres of the 146 acres Lomita is required to capture based on the RAA analysis.

As shown in Figure 1, the original concept design begins on Narbonne Avenue and extends 450-feet
south to Lomita Boulevard. It continues along the 1,100-foot length of Lomita Boulevard from Lucille
Avenue to Woodward Avenue. The Project was intended to capture and infiltrate stormwater flow by
infiltrating stormwater under a City-owned parking lot on Narbonne Avenue and in drywells under
Lomita Boulevard. Other key components of the Project include the planting of 45 trees along Narbonne
Avenue and Lomita Boulevard, new vegetated areas along the sidewalk and in the medians that will
further capture stormwater in a natural way, and bioretention along Narbonne Avenue. Community
aspects of the original design included benches, and the addition of a bike lane along Lomita Boulevard
from Woodward Avenue to Lucille Avenue. Additional bike locking locations would also be provided in
key locations to further encourage this healthy mode of transportation.

In October of 2020, geotechnical investigations were conducted at 2154 245th Street, directly adjacent to
the proposed infiltration gallery location at the City-owned parking lot at 24418 Narbonne Avenue. Based
on this investigation, an infiltration rate of 16.9 inches per hour (in/hr) was used to provide preliminary
sizing for the infiltration best management practices (BMPs). The Project planned to capture and infiltrate
5.6 acre-feet (ac-ft) of stormwater over a 110-acre drainage area. 1.72 ac-ft would be captured by an
infiltration gallery, 3.95 ac-ft by dry wells, and 0.03 ac-ft by surface BMPs. For further information
regarding the original concept design, refer to the feasibility report included in Appendix A.
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Figure 1 — Original Concept Design Layout

2. Past Use Concerns at Infiltration Gallery Location

During preliminary phases of design, it was discovered that the infiltration gallery parcel proposed in the
feasibility study was previously occupied by a gas station. In the past, cleanup efforts were required for a
leaking underground storage tank, and lack of residual contamination of the site could not be confirmed.
Hydrogeologists were consulted to identify available information and to understand the groundwater
movement at the location. Due to past use at the site and the potential to mobilize any possible
contaminants that could be currently immobilized at the parking lot site, the City of Lomita does not wish
to introduce infiltration at this location due to the potential risks and impacts to the groundwater.

Another City-owned parking lot on Narbonne Avenue just to the northwest of the original parking lot was
considered as a potential alternative and was selected as a central location for the Narbonne Avenue
geotechnical investigations to be conducted, along with those along Lomita Boulevard, as discussed in
Section 3.
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3. Geotechnical Investigations

Beginning in May 2024, the City began a geotechnical investigation that included three Cone Penetration
Tests (CPT), followed by five hollow stem auger borings and infiltration tests, and two double-ring
infiltrometer tests. Figures 2 through 4 show the geotechnical testing locations. The testing was
completed near the proposed BMP locations to most accurately determine infiltration rates and soil
characteristics that could be used for design.
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Figure 2 — Geotechnical Investigation Near Proposed Infiltration Gallery
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Figure 3 — Geotechnical Investigation Near Proposed Drywells West of Narbonne Ave
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Figure 4 — Geotechnical Investigation Near Proposed Drywells East of Narbonne Ave
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Table 1 presents the preliminary infiltration rates for the project conducted in May 2024 at Narbonne
Plaza and along Lomita Blvd (see Figures 2 though 4). The infiltration rate measured in boring B-4
(Lomita Blvd median east of Narbonne Ave) was slightly higher than the infiltration rate measured in
boring B-3 (Lomita Blvd median west of Narbonne Ave), but overall the values are consistent, with an
average infiltration rate of 3.45 in/hr for drywells. Based on these findings, maximum design drywell
depth is 65 feet as groundwater was encountered in one of the borings at 76 feet. The feasibility study
assumed 60 feet. The draft geotechnical report is included in Appendix B. This average infiltration rate is
significantly lower than what was assumed in the feasibility study.

Table 1 — Geotechnical Investigation Infiltration Rate Test Results at Narbonne Plaza and Lomita Bivd (May

2024)
Preliminary [Reduction Factors Adiusted
Infiltration [Field J .
Boring [Test Type Groundwater Soil Type Testing Infiltration | Infiltration
Depth (feet) Zone (feet) [Rate TeSt Variabilityfiltation [Total | Rate
inches/hour) Ryze) RR) - [RFy  [RR) | (inchesihour)
t
Poorly
graded
B.1g [Oonstany Not sand with | 45-50  B3.0 o R R TR P
Head encountered | .
silt (SP-
SM)
B.1p [-onstant Not SP-SM 26-31 183 b i W |46
Head encountered
Falling | Not Clayey
B-2 -1 31 1 1 4 .
Head Encountered | sand (SC) 310 0-3 ? 0.08
Generally
SP-SM
g3 [constany Not with 21-80 [11.8 b i 1k |30
Head Encountered | .
interbedded
SC layers
Generally
Constant SP-SM
B-4 Head 76 with 25-65 15.4 D 1 1 4 39
interbedded
SC layers
Double | Not Silty sand | Ground
DR-1 |.. 1.6 D 1 1 4 0.
Ring Encountered | (SM) surface 39
pR-2 [Pouble | Not SM Ground 1, | 1k |097
Ring Encountered surface

In March 2025, a follow-up to the May 2024 geotechnical investigation was conducted at both the front
and rear portions of Lomita's City Hall to supplement previous findings and support consideration of the
use of additional areas for infiltration BMPs. The investigation comprised of three hollow-stem auger
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borings at two different depths at the City Hall locations. Figure 5 illustrates the precise locations and
depths of these geotechnical testing sites.
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Figure 5 — Geotechnical Investigation Near Lomita City Hall

Page 11 of 14
Downtown Lomita Multi-Benefit Stormwater Project Modification Supplemental Information Technical
Memorandum



October 31, 2024

Table 2 presents the preliminary infiltration rates obtained from the March 2025 follow-up investigation.
Infiltration rates remained consistent across all three borings and at both tested depths. Notably, these
rates are significantly lower than those measured in borings B-1a and B-1b located across Narbonne
Avenue in Narbonne Plaza (Table 1).

Table 2 —Follow Up Geotechnical Investigation Infiltration Rate Test Results at City Hall (March 2025)

Preliminary |Reduction Factors Preliminary
Infiltration [Field Adjusted
Boring [Test Type Groundwater Soil Type Testing Infiltration Infiltration
Depth (feet) Zone (feet) Rate :j:e VariabilitySiltation [Total | .0
incheshoun)|gey  [© 7[R [FP | (inches/hour)
Falling | Not Silty Sand
B-1 25 - 1 1 1 o 54
Head encountered | (SM) 5-30 .16 g 0.5
g [ alling | Not SM 45-50  [18.3 b b @k |o4s
Head encountered
Falling | Not
B- M 25 - . 1 1 a .
3 Head Encountered S 3-30 P67 ? 0.67

4. Proposed Project Modifications

After receiving the geotechnical findings, the City investigated multiple project alternatives prior to
arriving at the proposed project modification described below. The following summarizes the elements
that were critical to the evaluation process.

Evaluation Components

The following elements were considered in the evaluation:

The decreased infiltration rate along Lomita Blvd would necessitate approximately 87 drywells
being installed in that location to capture the 85" percentile flow from drainage areas two through
four shown in the feasibility report. On its own, this would be infeasible when considering
available land, utility conflicts, construction cost, construction impacts, maintainability, and other
constraints.

Infiltration rates at Narbonne Plaza (parking lot on west side of Narbonne Ave) are favorable for
infiltration. Infiltration rates at City Hall, while lower than Narbonne Plaza, would allow some
infiltration. Both drywells and infiltration gallery BMPs were included in the original feasibility
study and could be utilized in these locations. Both locations are City owned and would allow for
a subsurface infiltration gallery installation or drywells. Infiltration galleries provide storage
volume in addition to providing dynamic infiltration, allowing for more capture volume in areas
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with lower infiltration rates. By considering these locations and the use of infiltration galleries,
the capture volume can be achieved.

e Narbonne Plaza provides a higher infiltration rate than City Hall, while City Hall provides a
larger footprint. Considered individually, the drawdown time (i.e., the time it takes for the
captured volume of water to infiltrate into the ground) at City Hall may be insufficient where this
location to be functioning on its own, and the footprint of Narbonne Plaza may not be large
enough to capture the design volume if it were functioning alone. However, considering both
locations operating together allows for the necessary flexibility in the design to maximize both
features.

e The close proximity of Narbonne Plaza and City Hall allows for subsurface infiltration features in
both locations to be hydraulically connected to achieve the necessary size of the BMPs and the
higher infiltration rate to achieve a desired drawdown time while capturing the same design storm
identified in the feasibility study and SCW program application.

Proposed Alternative Design Components

The City proposes an alternative design that captures and infiltrates the entire 85th percentile storm event
using subsurface infiltration that receives flow from the same tributary area as identified in the feasibility
study. All other project benefits identified in the feasibility study, including bioretention, the bike lane,
trees and vegetation to counteract the heat island effect, other community benefits, and other features
remain the same.

A conceptual design for the proposed alternative is presented in Figure 5. This design includes a single
diversion to capture the entire Project drainage area and incorporates a submersible pump station on
Lomita Boulevard. Flow would be conveyed from the diversion to the proposed subsurface infiltration
BMPs located at Narbonne Plaza and City Hall. The footprint required for an infiltration gallery
installation is estimated at approximately 18,500 square feet with an internal gallery depth of 14 feet,
including 1 foot of freeboard. It is anticipated that only the front of City Hall will be required but the back
of City Hall provides additional space if needed. The Narbonne Plaza and City Hall subsurface infiltration
BMPs are anticipated to be hydraulically connected.

5. Conclusion

The modifications to the Downtown Lomita Multi-Benefit Stormwater Project maintain the benefits
identified in the SCWP application and feasibility study. The project continues to provide the same
capture volume, tributary area, project location, and community benefits as the original project. The
modifications to the subsurface features are required to accommodate geotechnical findings, but they do
not ultimately change the intention of the project to capture, pretreat, and infiltrate stormwater from the
tributary area for the 85™ percentile 24-hour storm event, providing identical water quality and
community benefits.
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Figure 5 - Proposed Modifications for Downtown Lomita Multi-Benefit Stormwater Project Design
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Appendix A: Lomita Feasibility Report

A-1
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Section 1

Overview

The City of Lomita (City) has developed the Downtown Lomita Multi-Benefit Stormwater Project
(Project) to provide the community with water quality and flood control benefits, and community
beautification and recreation benefits. This feasibility study has been developed to describe the
project improvements, quantify potential benefits, and demonstrate technical feasibility. It is
intended to be comprehensive of the requirements of the Safe, Clean Water (SCW) Program grant
funding opportunity that is available within the County of Los Angeles (County).

Section 1 provides a discussion on the existing conditions at the Project site, a summary of the
proposed elements of the Project, and an outline for the remainder of this feasibility study report.
Included is a table that identifies which sections of the report address each of the 19
requirements of an SCW Program Feasibility Study.

1.1 Project Vicinity

The City is located in the southwestern portion of the County, east of Interstate 110 near its
intersection with Highway 1. The City has a footprint of just under two square miles and has a
history predating California’s Spanish period. The City boasts a diverse population of 20,000
(Lomita). The City falls within the Machado Lake and Wilmington Drain Watersheds, as illustrated
in Figure 1-1.

The proposed Project is located in the northern portion of the City, in the Wilmington Drain
Watershed, as illustrated in Figure 1-1. The Wilmington Drain Watershed, which drains directly
to Wilmington Drain, discharges to Machado Lake and further downstream to the Los Angeles
and Long Beach Harbor (Harbor). As such, the Project impacts each of these watersheds which
face multiple water quality concerns described in the sections below.
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Section 1e Overview

Figure 1-1. Project Vicinity

1.2 Regional Water Quality Context

The City is a part of the Dominguez Channel Watershed Management Group (DC WMG) that
consists of the County of Los Angeles, Los Angeles County Flood Control District (LACFCD), and
the cities of Lomita, Los Angeles, Carson, El Segundo, Lawndale, Hawthorne, and Inglewood. The
City of Lomita represents 2.4 percent of the total land area within the DC WMG. An Enhanced
Watershed Management Plan (EWMP) was developed by the DC WMG pursuant to the
requirements set forth by Order No. R4-2012- 0175, Los Angeles County Municipal Separate
Storm Sewer System (MS4) National Pollutant Discharge Elimination System (NPDES) Permit
(MS4 Permit). The EWMP was originally submitted to the Los Angeles Regional Water Quality
Control Board (Regional Board) in February of 2016, approved in April of 2016, and was updated
in June of 2021. The update is pending approval. This Project is included in the EWMP.

The Wilmington Drain Watershed, which is a tributary to the Machado Lake Watershed and
ultimately the Harbor, is one of the subwatersheds delineated in the EWMP (Figure 1-1).
Wilmington Drain consists of a concrete-lined channel that transitions to an earthen channel just
south of the Interstate 110 crossing. This is the receiving waterbody for runoff generated by the
Project’s 110-acre tributary area, which represents 3.8 percent of the drainage area to Machado
Lake.
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Flow from Wilmington Drain continues to Machado Lake, which is comprised of an upper and a
lower basin separated by an earthen dam. A 40-acre recreational lake is located in the upper
basin and is created by the impoundment of stormwater runoff. The lower basin consists of an
approximately 63-acre seasonal freshwater marsh.

Beneficial uses for the Wilmington Drain are not explicitly defined in the Basin Plan. Therefore,
beneficial uses for the Wilmington Drain, based on the tributary rule (Regional Board, 2014), are
assumed to be the same as Machado Lake, which has the following beneficial uses:

®  Existing beneficial uses: Warm freshwater habitat (WARM); wildlife habitat (WILD); rare,
threatened, or endangered species (RARE); wetland habitat (WET); water contact
recreation (REC-1); and non-contact recreation (REC-2); and

= Potential beneficial uses: municipal and domestic supply (MUN).

A Total Maximum Daily Load (TMDL) is a regulatory term used to describe a value of the
maximum amount of a pollutant that a water body can receive while still meeting water quality
standards. Machado Lake has multiple TMDL provisions included in the MS4 Permit, which are
discussed in the EWMP. The City is responsible for addressing the following TMDLs:

®  Machado Lake Trash TMDL;
= Machado Lake Nutrients TMDL;
®  Machado Lake Pesticides and Polychlorinated Biphenyls (PCBs) TMDL; and

®  Dominguez Channel and Greater Los Angeles and Long Beach Harbor Toxic Pollutants
TMDL.

The Regional Board adopted the Machado Lake Nutrients Total Maximum Daily Load (Nutrients
TMDL) in 2008 and approved the Machado Lake Pesticides and Polychlorinated Biphenyls (PCBs)
TMDL in 2010 to address organochlorine pesticides and PCBs. In 2011, the Regional Board
adopted the Dominguez Channel and Greater Los Angeles and Long Beach Harbor Toxic
Pollutants TMDL which address (among other constituents) cadmium, chromium, copper,
mercury, lead, and zinc. The Machado Lake Trash TMDL has been in effect since 2008.

Based on these pollutants of concern, the Project has identified a primary pollutant of concern to
be nitrogen, which is included in the Machado Lake Nutrients TMDL. A secondary pollutant of
concern is zinc, which is included in the Dominguez Channel and Greater Los Angeles and Long
Beach Harbor Toxic Pollutants TMDL.

The proposed Project will assist with managing these priority pollutants by capturing the 85t
percentile, 24-hour storm event from the area tributary to the Project (see Appendix E for the
hydrology calculations). This flow will be managed using proven, effective green infrastructure
best management practices (BMPs) to reduce pollutant loading downstream and improve water
quality for the region as a whole.
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1.3 Proposed Green Infrastructure Best Management
Practices

Green infrastructure BMPs provide an effective means of managing stormwater in a way that
works with the existing environment in a natural, non-invasive manner. They serve to reduce
pollutant loading through passive methods that are intended to capture and treat/infiltrate
stormwater in upstream areas to reduce runoff volumes discharged downstream. They have a
smaller carbon footprint than traditional end-of-pipe treatment methods.

To manage the pollutants of concern, the Project includes several green infrastructure BMPs and
site design measures. These Project elements are further discussed in Sections 3 and 5 and are
briefly summarized here:

= Debris Separating Baffle Boxes (DSBB) to pretreat stormwater diverted at three separate
locations from LACFCD storm drains via debris removal;

® Infiltration gallery that detains and infiltrates stormwater underneath a City-owned
parking lot;

®  Parking lot resurfaced with pervious pavement;
®  Aseries of drywells to provide water quality benefits through infiltration;

= Bioretention to treat surface flow in segments along Lomita Boulevard and Narbonne
Avenue;

= Surface features such as benches at bus stops at the intersection of Lomita Boulevard and
Narbonne Avenue, at strategic locations along Narbonne Avenue, and native tree planting
along Narbonne Avenue and Lomita Boulevard to increase shade;

= Enhanced native, drought tolerant vegetation in street medians retrofitted with dry wells
and in other locations throughout the Project; and

= Signage to educate the community about the benefits of stormwater management.

1.4 Report Layout

This report is organized to ensure each of the nineteen feasibility study components required by
the Safe, Clean Water Program are included. The nineteen components are organized into the
following sections:

®  Section 2: Project Description and Objectives

®  Section 3: Engineering Analysis

= Section 4: Cost Estimate and Schedule

= Section 5: Estimated Benefits and Project Scoring

®  Section 6: Additional Information and Data Gaps
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= Appendix A: Conceptual Design Drawings

= Appendix B: Photographs of Existing Conditions

= Appendix C: Operations and Maintenance Plan

= Appendix D: Monitoring Plan

= Appendix E: Hydrology and Water Quality Analysis Report

= Appendix F: Geotechnical Percolation Report

= Appendix G: Life-Cycle Cost Estimate

= Appendix H: Design Phase Schedule

= Appendix I: Letters of Support

=  Appendix J: Los Angeles County Flood Control District Conceptual Approval

The SCW Program requires that a feasibility study include certain specific components, which are
detailed in the Safe, Clean Water Program Feasibility Study Guidelines (SCW Program, 2019). To
aid in evaluating this feasibility study for its comprehensiveness, Table 1-1 identifies each of the
required nineteen components and where in this document they can be found.

Table 1-1. Safe, Clean Water Program Feasibility Study Requirements

Requirement from SCW Program Applicable Section in Document

1. Description of Objectives and Schematic

A summary of the Project’s primary objective(s), secondary Section 2
objective(s), and any additional objective(s).

A description of the primary mechanisms by which the Project will | Section 2
achieve its objectives (e.g., runoff and/or pollutant reduction
through infiltration, treat and release, capture and use, etc.).

A description and schematic of the Project layout including its Section 2 and Appendix A
anticipated footprint and key components.

An outline of the capture area for the Project on a map and a Section 2 and Section 3
breakdown of acreage, land uses and percent imperviousness
within the capture area.

Land ownership and related rights of way. Section 6
2.  Description of Estimated Benefits from Project Section 5
3.  Develop Project Schedule Section 4 and Appendix H
4.  Review Effectiveness of Completed Similar Projects Section 3
5.  Develop Monitoring Plan Section 3 and Appendix D
6. Prepare Life-Cycle Cost Estimate Section 4.1 and Appendix G
7. Prepare Operations and Maintenance Plan Section 3.7.2 and Appendix C
8.  Conduct Engineering Analysis Section 3, Appendix E and Appendix F
9.  Assess CEQA requirements Section 3.6
10. Non-municipal applicants must obtain support from the local NA
municipality
CDM
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Requirement from SCW Program Applicable Section in Document

11. Develop Outreach Plan Section 6

12. Confirm County-Wide Anti-Displacement Requirements are Met Section 6

13. Describe Vector Controls and Seek Approval from Local Vector Section 3 and Appendix C
Control Agency (include in O&M Plan)
14. Discuss Nature Based Controls Section 2 and Section 5
15. Summarize Legal Requirements Section 6
16. Conceptual approval from LA County Flood Control District Section 6 and Appendix J
17. Acknowledgment of eligible expenditures being only those Section 4
incurred on or after November 6, 2018.
18. Summary of Other Funding Sources Section 6
19. Describe Benefits to Disadvantaged Communities Section 6
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Section 2

Project Description and Objectives

The Project will provide water quality benefits to the community by reducing pollutant loading to
Wilmington Drain and Machado Lake, reducing risks of flooding downstream and locally, and
enhancing the downtown area by providing recreational benefits, increased vegetation, and
increased shade.

This section describes the key components of the Project and how they relate to the Project’s
objectives.

2.1 Project Description

The Project is located in the downtown area of Lomita. It begins south of City Hall on Narbonne
Avenue and extends 450-feet south to Lomita Boulevard. It continues along the 1,100-foot length
of Lomita Boulevard from Lucille Avenue to Woodward Avenue. The Project will capture and
infiltrate stormwater flow that would otherwise carry urban pollutants downstream to
Wilmington Drain, Machado Lake, and the Harbor. By infiltrating stormwater under the City-
owned parking lot on Narbonne Avenue and in drywells under Lomita Boulevard, the Project will
reduce the risk of flooding that could occur downstream of the Project. Bioretention along
Narbonne Avenue will mitigate existing localized flooding that frequently occurs in that area.

Other key components of the Project include the planting of 45 trees along Narbonne Avenue and
Lomita Boulevard as well as new vegetated areas along the sidewalk and in the medians that will
further capture stormwater in a natural way. These features will reduce the heat island effect that
can occur in high impervious areas by providing shade and vegetated ground cover that absorbs
the heat. With key placement of benches, the downtown area of Lomita Boulevard will be even
more inviting to pedestrians who want to enjoy the downtown area. As a recreational feature and
as part of the City’s plan to increase alternatives to vehicle use, a bike lane will be added along
Lomita Boulevard from Woodward Avenue to Lucille Avenue, which is one part of a more
expansive bicycle and pedestrian plan for the City (Lomita, 2018). This bike lane will provide a
safe location for bicyclists traveling to the downtown area and for those just passing by.
Additional bike locking locations will also be provided in key locations to further encourage this
healthy mode of transportation that also helps reduce pollution.

See Appendix C for an Operations and Maintenance (0&M) Plan for each element of the Project
and Appendix D for a discussion on the Monitoring Plan. Section 5 provides a discussion on the
benefits expected to be seen from these BMPs.

The following series of figures have been developed to illustrate the proposed Project:
= Figure 2-1 presents a schematic of the Project;
= Figure 2-2 presents the drainage areas to each of the infiltration BMPs;

= Appendix A presents the conceptual drawings for the Project layout; and
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= Appendix B presents photographs of the existing conditions along the Project alignment.

Figure 2-1. Project Schematic
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Section 2 e Project Description and Objectives

Figure 2-2. Existing LACFCD Storm Drains and Tributary Areas

2.1.1 Infiltration Gallery with Pretreatment

Runoff from the 37-acre drainage area referred to as Drainage Area 1 on Figure 2-2 will be
diverted by a proposed Diversion Structure 1 (DS1) installed along a LACFCD-owned 24-inch
storm drain located under Narbonne Avenue. Approximately 1.7 acre-feet (ac-ft) of runoff from
the 85t percentile, 24-hour storm will be diverted to a debris separating baffle box (DSBB)
pretreatment device followed by a subsurface infiltration gallery located under the City-owned
parking lot at 24418 Narbonne Avenue.

The DSBB, which is the type of pretreatment device selected for the Project, captures stormwater
pollutants through the use of a non-clogging screening system that stores trash and debris above
the water level. This allows for solids to be easily accessed and removed and reduces the risk of
nutrient leaching and bacterial growth that would be more likely to occur if the debris were
submerged. Additionally, there are three chambers which allow for filtration and sedimentation
of fine particles that are carriers of nitrogen (the primary pollutant of concern for the Project),
heavy metals (including zinc, the selected secondary pollutant of concern for the Project), and
other contaminants. The device includes the following components, as shown in the example,
which is not site specific, in Figure 2-3:
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®  Splitter screen: Directs flow to the filtration screens and provides additional screen flow
capacity. Non-Clotting for continuous maintenance-free treatment;

= Filtration system: Collects and stores trash, debris, organics, and oxygen demanding
substances above standing water in a dry state;

= Turbulence deflectors: Prevent resuspension of captured pollutants;

= Sediment chambers: Maximizes total suspended solids (TSS) removal and eliminates
scouring during extreme flow rates; and

®  Skimmer and Boom: Collects hydrocarbons and controls flow velocity which improves
removal efficiency.

Figure 2-3. Typical Debris Separating Baffle Box (DSBB) Pretreatment Device (Source: Bio Clean)

Following the DSBB, the entire 1.7 ac-ft of flow generated from the design storm will be routed to
the infiltration gallery which will have a configuration similar to the example shown in Figure 2-
4, which is not site specific. This system allows for installation of modular devices that can fit in
large or small spaces. Since they can be built below parks, buildings, or parking lots, the City can
continue to use the site as a parking lot.

For the conceptual design, the proposed infiltration gallery has been sized based on outputs of
PCSWMM, a robust hydrologic and hydraulic modeling software (PCSWMM). The dynamic model],
accounting for both storage and infiltration, has been iterated to find the minimum infiltration
gallery footprint required to manage the 85th percentile, 24-hour storm. The infiltration gallery
has been modeled assuming the following characteristics: 5 ft internal storage depth, 0.9 void
ratio, and 6 in of freeboard. The entire footprint of the gallery is assumed to be available for
infiltration at a constant rate of 16.9 in/hr. Model results show that the proposed infiltration
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gallery should be a minimum 3,100 SF to manage the entire design storm. Final sizing will be
refined during the design phase.

Figure 2-4. Typical Infiltration Gallery (Source: StormTrap)

Upon completion of construction of the infiltration gallery, the 10,800-sf parking lot will be
repaved with pervious pavement. This will allow additional surface flow to infiltrate into the
ground. During design it will be evaluated whether underdrains are required in the areas directly
above the infiltration gallery to allow this surface flow to infiltrate adjacent to the device.

2.1.2 Dry Wells with Pretreatment

The Project includes two structures that will divert flow from LACFCD storm drains to a series of
infiltration drywells. Runoff from the 40-acre tributary Drainage Area 2 (Figure 2-2) will be
diverted from a 39-inch LACFCD storm drain via the proposed Diversion Structure 2 (DS2)
located in the westbound lanes of Lomita Boulevard, west of Narbonne Avenue. Approximately
2.2 ac-ft of runoff from the 85t percentile, 24-hour storm event will enter a DSBB pretreatment
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device (Figure 2-3) followed by a series of 19 dry wells located in the median on Lomita
Boulevard. The drywells will be configured in series and will be 60 ft deep with an infiltration
zone assumed to be 40 ft. The diameter of the drywells will be 2 ft, for a volume of 251 cf.

The third infiltration area involves infiltrating runoff from the 33-acre tributary Drainage Area 3
(Figure 2-2). Stormwater runoff will be diverted via Diversion Structure 3 (DS3) from the 54-
inch LACFCD storm drain in Narbonne Avenue, just north of the intersection with Lomita
Boulevard. Flow will then pass through a DSBB device for pretreatment and continue southeast to
a series of 15 drywells to be located on the northern side of Lomita Boulevard, east of Narbonne
Avenue. The drywells will be configured in series and will be 60 ft deep with an infiltration zone
of 40 ft. The diameter of the drywells will be 2 ft, for a volume of 251 cf.

For the conceptual design, drywell spacing was set at 20 feet from center to center. Final spacing
and sizing will be refined during the design phase. A typical drywell layout is presented in Figure
2-5.
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Figure 2-5. Typical Dry Well (see Appendix A)

2.1.3 Surface BMPs

The Project includes the installation of 8,000 sf of bioretention and vegetation areas throughout
the Project site. These areas will be retrofitted with curb-cutouts to capture street flow (see
Figure 2-1 and the drawings in Appendix A for proposed locations which will be further refined
during the design phase). The bioretention area located on Lomita Boulevard, west of Narbonne
Avenue, will capture stormwater runoff from the 0.03-acre tributary Drainage Area 4 that would
otherwise not flow to the drywells due to the location of the diversion structures. All plantings
will include native, drought tolerant vegetation.
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Additional surface BMPs include the installation of 45 trees, with tree wells receptive to
stormwater infiltration. These trees and the vegetation will provide needed shade in than area
largely devoid of shade and vegetation, reducing the heat island effect and increasing pollutant
capture. Figure 2-6 provides typical configurations of bioretention and tree well units (not site
specific).

Additional native, drought tolerant vegetation will be installed throughout the Project. Locations
of these features are shown on the conceptual drawings in Appendix A and in Figure 2-1, though
specific placement will be determined during the design phase.

Figure 2-6. Typical Bioretention and Tree Well (Source: Philadelphia Green Streets Design Manual)

2.1.4 Additional Features

The Project also includes the installation of a bike lane along Lomita Boulevard from Woodward
Avenue to Lucille Avenue. This bike lane will allow safe passage for bicyclists along this stretch of
roadway, which the City has plans to expand as part of the City’s Bicycle and Pedestrian Master
Plan (Lomita, 2018). The Project will include the installation of bicycle locking stations at key
locations downtown to further encourage this healthy mode of transportation that also helps
reduce pollution. While not currently included in the design drawings or cost estimate, the
inclusion of pervious pavement along the proposed bike lanes and/or parking lanes will be
considered during the design phase to evaluate the impact and cost effectiveness of those
features.

Benches will be installed along Narbonne Avenue and at the bus stops at the intersection of
Lomita Boulevard and Narbonne Avenue. This will provide areas for visitors to the downtown
area to rest under the shade of the proposed trees. Where trees are not possible due to the
placement of underground or overhead utilities, benches with canopies will be used to provide
shade.
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Locations of these features are shown on the conceptual drawings in Appendix A and in Figure
2-1, though specific placement will be determined during the design phase.

2.2 Project Objectives

This section discusses each of the Project objectives and how the various project components
serve to achieve them. These Project objectives are also discussed in Section 5 in terms of how
they relate to the SCW Program scoring criteria.

2.2.1 Water Quality Benefits

A primary objective of the Project is to improve water quality in Wilmington Drain and Machado
Lake, and ultimately the downstream receiving water, the Harbor. This will primarily be achieved
through the installation of the treatment and infiltration BMPs described in Sections 2.1.1
through 2.1.3, including diversion structures, pretreatment devices, drywells, and an infiltration
gallery. The proposed BMPs will capture, and infiltrate 5.6 ac-ft of runoff over the 110-acre
tributary area (see Appendix E for hydrology calculations).

Implementation of the Project will result in the removal of multiple pollutants present in runoff
from the target storm event captured by the proposed BMPs, including the primary pollutant,
nitrogen, and secondary pollutant, zinc. Additional surface Low Impact Development (LID)
features will be used to capture stormwater in segments of the Project alignment where surface
flow does not enter a storm drain upstream of one of the proposed diversion points. LID features
will include bioretention, native, drought tolerant vegetation, tree wells, and pervious pavement.

The anticipated reduction in zinc and nitrogen loads through the Project are described in
Appendix E and Section 3.4.

2.2.2 Water Supply Benefits

The Project involves reducing the City’s consumption of potable water by installing native,
drought tolerant plants in the medians along Lomita Boulevard, along both sides of Narbonne
Avenue, and along Lomita Boulevard. These drought tolerant plants will not require significant
watering once they are established, which is typically estimated to be one to two years. While this
may reduce the amount of potable water currently used to water existing vegetation in the
medians, and this may provide some offset to potable water use, the Project does not quantify
water supply benefits from this effort for the purpose of SCW Program scoring.

The Project includes infiltration of 5.6 ac-ft of stormwater (see Appendix E for the hydrology
calculations). However, this infiltrated stormwater is not considered to be providing a water
supply benefit due to the hydrogeologic conditions present at the site. Water at levels above 250
ft in the west coast basin are similar to seawater. Monitoring wells have also encountered oil-field
brine in the shallow aquifers. This water is therefore not consumed and therefore no supply
credit can be gained from injecting into this layer (Land, et al., 2004). The Project does not include
this effort in SCW Program scoring.

2.2.3 Flood Control Benefits

Downtown Lomita, along Narbonne Avenue within the Project alignment, is an area where
nuisance flooding has occurred, impacting vehicular traffic and pedestrians. However, this
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location does not have a specifically identified flood control objective. Nevertheless, the Project
will capture and divert stormwater flow, thereby offering heightened protection against this type
of localized flooding.

Components of the Project that will contribute to a reduction in flooding include the underground
infiltration gallery and other LID BMPs along Narbonne Avenue and Lomita Boulevard. The
underground infiltration gallery at 24418 Narbonne Avenue will divert all of the 1.7 ac-ft of
runoff from the entire tributary area. The LID BMPs along Narbonne Avenue and Lomita
Boulevard include curb-cutouts to divert flow to bioretention, vegetated areas, and tree wells.
These areas will be designed to capture surface flow and the location of these features will be
further refined during the design phase to maximize benefits. They will provide some flood
mitigation from smaller storm events. However, these proposed project elements will not provide
significant reduction in flooding from larger flood events (e.g., 10- or 100-year recurrence interval
storms).

2.2.4 Community Enhancement and Education Benefits

The Project proposes multiple community enhancements in the form of nature-based surface LID
features, including bioretention facilities, new tree planting and new vegetated areas that provide
greenscapes and a heat island reduction. The benefits from these elements are quantified in
Section 4. The Project also includes a bike lane on Lomita Boulevard that will allow for those
visiting the downtown area, or passing by, to safely use this healthy mode of transportation.

Additionally, the Project offers opportunities for the public to learn about stormwater and nature-
based treatment alternatives that help keep our waterways clean in a safe, effective manner that
have multiple positive impacts on the environment. Educational signage identifying the project
benefits will be located at the entrance to the parking lot that will house the infiltration gallery,
along Narbonne Avenue, and at strategic locations where additional bioretention facilities are
proposed. This includes the bus stops on the west and east sides of Narbonne Avenue just north
of the intersection with Lomita Boulevard and at bike lock stations.

The details of these educational features will be developed during the design phase including
placement and design of the signs in a way that will have the most impact at locations where they
can be easily noticed and read. Signs will be designed to prevent graffiti and minimize
maintenance.

2.2.5 Environmental Benefits

The Project will provide multiple environmental and greenscape benefits through the inclusion of
natural features. By planting approximately 45 shade trees and 8,000 sf of bioretention and plant
cover, the Project will reduce the heat island effect. Drought tolerant, native plant and tree
species will be used to maximize plant survival potential while minimizing irrigation
requirements. The Project also includes the removal of approximately 10,800 sf of traditional
pavement that will be replaced with pervious pavement. The estimated benefits projected for the
Project are described in Section 3.5.
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Section 3

Engineering Analysis

Several engineering analyses were conducted to evaluate Project feasibility. The following
sections summarize these efforts, with additional information provided in the appendices, as
applicable.

3.1 Site Conditions and Pertinent Historical Data

The Project is located within the urbanized downtown area of Lomita, which has a semi-arid
climate. The 85t percentile, 24-hour storm is 1.0 inches for each of the drainage areas (see
Appendix E). The Project tributary areas (as shown in Figure 2-2) have at least two oil and gas
wells that are not within the Project boundary (CalGEM GIS, 2021). A desktop evaluation
determined the site has not been developed over former buried landfills.

Land use is presented in Figure 3-1. Table 3-1 provides a list of land uses in Drainage Areas 1
through 3, while Drainage Area 4 is comprised of only commercial land uses and a stretch of
Lomita Boulevard (see Figure 3-1). As indicated, the area has no significant open space or park
land and is predominantly residential, with commercial and institutional facilities as well as
streets.

Table 3-1. Land Use by Drainage Area
Drainage SCAG

Percent of Total

Area Codel Land Use Type Area (acres) Area (%)
1110 Single Family Residential 24.03 65.03
1120 Multi-Family Residential 0.62 1.68
1200 Commercial and Services 2.87 7.75
1 1240 Institutional/Public Facilities 1.91 5.18
1600 Mixed Residential and Commercial 1.22 3.29
Road Secondary Roads and Alleys 6.30 17.06
Total 37 100
1110 Single Family Residential 0.05 0.13
1120 Multi-Family Residential 21.62 54.55
. 1240 Institutional/Public Facilities 0.03 0.08
1600 Mixed Residential and Commercial 8.98 22.67
Road Secondary Roads and Alleys 8.94 22.56
Total 40 100
CDM
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Dr:ir;a;ge éggeGl Land Use Type Area (acres) Perfrr;tao(t/oT)otal

1110 Single Family Residential 18.10 55.89

1120 Multi-Family Residential 0.11 0.33

1200 Commercial and Services 0.01 0.05

3 1240 Institutional/Public Facilities 3.68 11.37
1600 Mixed Residential and Commercial 5.11 15.77

Road Secondary Roads and Alleys 5.38 16.60

Total 33 100

Notes: 1: Source: Southern California Association of Governments (SCAG, ND)

Figure 3-1. Land Use within Project Drainage Areas

Commercial and institutional uses are located generally along Narbonne Avenue and Lomita
Boulevard, with single- and multi-family residences located along local and collector streets. In
terms of impervious areas, the combined drainage area has the following characteristics:

®  Single-family residential: 41.6 acres, 53.8% impervious

B Multi-family residential: 22.3 acres, 66.0% impervious
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= Commercial: 18.2 acres, 82.7% impervious
®  Institutional: 5.6 acres, 61.7% impervious

= Secondary roads and alleys: 21.2 acres, 73.6% impervious

3.2 Soil Characteristics

In October of 2020, geotechnical investigations were conducted at 2154 245th Street, directly
adjacent to the proposed infiltration gallery at 24418 Narbonne Avenue. The certified
geotechnical report is included in Appendix F.

The geotechnical investigation identified subsurface soil conditions by excavating one eight-inch
diameter exploratory boring to approximately 41 ft. This investigation evaluated general soil
subsurface conditions and conducted percolation testing (Hamilton & Associates, 2020).

Soils were found to consist of brown, moist to wet, sandy silty clay to approximately 15-feet.
Below this layer, the report states that “soils consisted of tan/beige, damp to slightly moist,
slightly silty sand to sand with trace silt, light brown/tan in color, and generally slightly moist to
moist.” Groundwater was not encountered in the approximately 41-ft borings. The highest water
surface throughout the Project area (Geotracker, 2017 measurement) is 72.8 feet below ground
surface (bgs). Additionally, based on the Los Angeles County Public Works Groundwater Well
website, which includes a station in Lomita, groundwater was encountered at greater than 80 feet
bgs dating back to 2002 (LACPW-2).

Percolation testing was performed using the boring percolation test procedure. The eight-inch
percolation test hole was backfilled to 30-feet. The bottom was sealed with bentonite and the hole
was equipped with a 4-inch diameter perforated PVC pipe to prevent caving. During excavation of
the test hole, soil types encountered included sandy silty clay, silty sand, and sand with silt. After
presoaking, the test hole was filled with water using a garden hose. Using the high flowrate
percolation test, since the test hole was found to drain in under ten minutes, a constant head was
maintained within the test hole and volume readings were taken every ten minutes for two hours.
This resulted in a measured percolation rate of 33.8 inches/hour.

Using these results, an assumed infiltration rate was calculated for the Project by applying a
factor of safety based on a set of reduction factors that are applied to the percolation rate.
Reduction factors used were within the range of those allowed by the County in their Low Impact
Development Stormwater Infiltration manual (LA County, 2017). The calculation is detailed in
Appendix E, and results in a design infiltration rate of 16.9 in/hr. This infiltration rate is
preliminary and used for the conceptual design of the infiltration BMPs included in the Project.
The infiltration rate for the final design of the Project will be based on project-specific
geotechnical exploration and percolation testing to be performed during final design and could
vary from the preliminary value.

3.3 Preliminary Hydrology Analysis

The hydrology report is included in Appendix E and summarized herein.
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As illustrated in Figure 2-2, there are four drainage areas that contribute flow to the various
components of the Project. Drainage Area 1 drains to DS1, which diverts flow to the infiltration
gallery in the parking lot on Narbonne Avenue (see Figure 2-1). Drainage Area 2 drains to DS2,
which diverts flow to the drywells west of Narbonne Avenue along the median in Lomita
Boulevard. Drainage Area 3 drains to DS3, which diverts flow to the drywells to the east of
Narbonne Avenue, along the northern curb of Lomita Boulevard. Runoff from Drainage Area 4
travels via surface flow to the bioretention areas located along Lomita Boulevard, west of
Narbonne Avenue. Table 3-2 provides a summary of the characteristics of each drainage area.

Table 3-2. Drainage Area Characteristics

Drainage Area 1 Drainage Area 2 Drainage Area 3

Drainage Area 4

Characteristic (Drains to (Drains to (Drains to (Drains to
Diversion Diversion Diversion Bioretention)
Structure 1) Structure 2) Structure 3)

Drainage Area (acres) 37 40 33 0.5
Flow Path Length (feet) 2,000 2,500 1,500 200
Flow Path Slope (foot/foot) 0.01 0.01 0.01 0.01
Impervious Percent 58% 72% 66% 92%
85t Percentile, 24-hr Storm
Depth (in) 1.0 1.0 1.0 1.0

th : _
85t Percentile, 24-hr Peak Flow 34 a4 38 016
(cfs)

th : _
‘(Sf!ig) Percentile, 24-hr Volume 75,100 97,400 74,600 1,500

th : _
85" Percentile, 24-hr Volume 172 224 171 0.03
(ac-ft)

Flow length was calculated by tracing a flow path from the furthest edge of the area to the most
downstream catch basin and the slope was approximated by the grade of adjacent streets. The
percent impervious values were derived from the 2016 USGS National Land Cover Database, and
the soil type was derived from LA County maps (LA County). The percent impervious is based on
the land uses identified in Table 3-1.

The Los Angeles County HydroCalc calculator (version 1.0.3) was used to estimate the runoff
hydrograph from the 85th percentile, 24-hour storm for these drainage areas. HydroCalc requires
the 85th percentile design storm depth to compute a hydrograph based on the modified rational
method. The 85t percentile, 24-hour rainfall depth was taken from County isohyets. Table 3-2
lists rainfall depth and runoff properties.

These values were used to size the BMPs in conjunction with the infiltration rate discussed in the
previous section.

The runoff volume for each interval of the HydroCalc hydrograph (Quydrocalct) Wwas reduced by a
volume equal to the design infiltration rate multiplied by the number of drywells (Qinsi,c) to yield a
reduced flow (Qreduced;t)- The number of drywells (NumberWells) was set, using Excel GoalSeek, to
prohibit the maximum non-infiltrated storage at any timestep (Sremaining) from exceeding the
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combined volume of the drywell shafts (cross-sectional area times length times the number of
drywells.)

Qreduced,t = QHydroCalc,t - Qinfil,t

Qinfir,e = Min (Quygrocaic, NumberWells X Screened Area X Infiltration Rate)

Sremaining,t = Qreduced,t X At + Sremaining,t—l
set Sremaining,t < NumberWells X Well Volume

The design infiltration rate of 16.9 in/hr yields 19 drywells for Drainage Area 2 and 15 drywells
for Drainage Area 3. See Section 3.2 and Appendix E for a discussion on the infiltration rate used.

The same infiltration rate of 16.9 in/hr was used to calculate the size of the infiltration gallery
that captured Drainage Area 1. Hydraulic analysis estimated the size to be 15,500 cubic feet with
a height 5-ft and a surface area of 3,100 sf.

As discussion in Section 2.1.1, for the conceptual design, the proposed infiltration gallery has
been sized based on outputs of PCSWMM, a robust hydrologic and hydraulic modeling software
(PCSWMM). The dynamic model, accounting for both storage and infiltration, has been iterated to
find the minimum infiltration gallery footprint required to manage the 85th percentile, 24-hour
storm. The infiltration gallery has been modeled assuming the following characteristics: 5 ft
internal storage depth, 0.9 void ratio, and 6 in of freeboard. The entire footprint of the gallery is
assumed to be available for infiltration at a constant rate of 16.9 in/hr. Model results show that
the proposed infiltration gallery should be a minimum 3,100 SF to manage the entire design
storm. Final sizing will be refined during the design phase.

3.4 Water Quality Analysis

The water quality analysis is detailed in Appendix E and is summarized herein.

The anticipated reduction in nitrogen (primary pollutant) and zinc (secondary pollutant) loads
through the Project were analyzed using the Watershed Management Modeling System (WMMS2)
watershed model. WMMS?2 establishes runoff volumes and pollutant loads for watersheds
throughout the County through the Loading Simulation Program C++ (LSPC) model.

WMMS2 was run using data from October 1, 2000 to September 30, 2018 at hourly and daily time
steps. WMMS2 model output relevant to this analysis included:

= Total rate of outflow (i.e., inflow to Project) from area

®  Total nitrogen (dissolved + sediment-associated) concentration in outflow (mg/1)

®  Total phosphorus (dissolved + sediment-associated) concentration in outflow (mg/1)
®  Total zinc (dissolved + sediment-associated) concentration in outflow (ug/l1)

= Nitrogen mass in outflow (Ib/day)
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®  Phosphorus mass in outflow (Ib/day)
B Zinc mass in outflow (Ib/day)

The Project is predicted to capture between 35 and 53 1bs of nitrogen, and 5 to 11 Ibs of zinc for a
24-hour, 85t percentile storm event for the combined Project drainage area of 110 acres. A mass
balance was completed considering WMMS flow for each tributary area and the expected rate of
diversion over a 20-year period. It was estimated that the following reductions in pollutant
loading would occur for the first and second priority pollutants:

= Drainage Area 1: 91% nitrogen reduction, and 86% zinc reduction
= Drainage Area 2: 93% nitrogen reduction, and 90% zinc reduction
® Drainage Area 3: 92% nitrogen reduction, and 89% zinc reduction

These values exceed the target objective of an 80 percent reduction.

3.5 Reduced Heat Island Effect

To counteract the heat island effect of the Project, 45 native shade trees and 8,000 sf of drought
tolerant native species vegetation will be installed along the Project alignment.

Shiflett, et al. studied the effect of vegetation on the peak daily land surface temperature and
ambient air temperature 2 meters above the ground, which represents the temperature humans
interact with) for three areas in southern California. The presence of vegetation was compared to
bare soil conditions. Each type of vegetation decreased the temperature of a 1-acre plot of land in
Irvine, California, with trees providing the largest decrease in peak temperature and short grasses
providing a smaller decrease in peak temperature (Shiflett, et al., 2017).

Based on Shiflett, et al., the presence of trees on a 1-acre plot was found to decrease the peak
daily temperature by an average of 4° C, and the presence of short grass was found to decrease
the peak daily temperature by 1° C. Using these assumptions and considering the drought
tolerant native vegetation to have an effect on temperature similar to grass, the decrease in peak
daily temperature due to the presence of 45 trees with an assumed footprint of 65 sf each and
8,000 sf of vegetation, weighted over the 25 acres that comprise the Project boundary, was
calculated to be 0.02° C, using the following equation.

acres of tree coverage * 4° C + acres of vegetation * 1° C

acres of watershed area

= peak daily temperature decrease

0.07 acres * 4°C+0.18 acres * 1°C+24.8 acres * 0°C
25 acres

=0.02°C
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3.6 CEQA and NEPA Assessment

This section describes the potential California Environmental Quality Act (CEQA) and National
Environmental Policy Act (NEPA) related requirements that are anticipated and that may arise
during the design and construction phases of the Project.

3.6.1 CEQA

The Project will require clearance under the CEQA to achieve environmental compliance. The
minimum environmental studies needed include those listed below. Additional study may be
needed depending on the determinations of the initial environmental studies.

=  Geotechnical study to determine potential Project impacts to groundwater, soils, and
drainage;

= Desktop analysis to determine impacts to the 100-year floodplain or floodway;

® Desktop analysis to determine impacts to state or federal listed species using the U.S. Fish
and Wildlife Service (USFWS) Information for Planning and Consultation (IPaC) system and
the California Department of Fish and Wildlife (DFW) California Natural Diversity Database
(CNDDB);

= Desktop analysis to determine the presence and potential impacts to wetlands or surface
waters utilizing the USFWS National Wetlands Inventory (NWI) database and applicable
U.S. Geological Survey (USGS) topographic map;

B Cultural resources study to determine potential impacts to historic, prehistoric and/or
tribal resources. This must be prepared by a qualified archeologist and architectural
historian, and include research at the California Historic Records Information Center, field
survey and tribal consultation;

= Air quality and greenhouse gas emissions analysis for potential impacts; and

= Desktop analysis utilizing the EnviroStor database (CA Department of Toxic Substances
Control) and/or Geotracker database (State Water Resources Control Board) to determine
the risk of encountering hazards associated with the presence of contaminated soil,
groundwater, or other hazardous materials.

Upon completion of the studies, the CEQA Environmental Checklist Form in Appendix G of the
CEQA Guidelines (AEP, 2021) and an Initial Study would be completed. The Initial Study will be
completed in accordance with CEQA Guidelines Article 5. If it is determined that there would be
no impacts from the Project, the CEQA lead agency may determine that a CEQA Categorical
Exemption can be obtained; provided the Project qualifies in accordance with CEQA Guidelines
Article 19. Categorical Exemptions, Sections 15300 to 15332.

If it is determined that the Project will have potential impacts to the environment after
completion of the CEQA Environmental Checklist, but these impacts will be less than significant,
the CEQA lead agency may determine that a Negative Declaration or Mitigated Negative
Declaration would be prepared in accordance with CEQA Guidelines Article 6.
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If it is determined that the Project has the potential for significant impacts and/or impacts cannot
be mitigated and a Statement of Overriding Considerations is required, the lead agency may
determine that an Environmental Impact Report (EIR) is needed. An EIR would be prepared in
accordance with Article 7 of the CEQA Guidelines.

3.6.2 National Environmental Policy Act (NEPA)

NEPA compliance will be required if the Project were to receive funding from a federal agency or
the Project would require a permit from a federal agency. If NEPA is required, a stand-alone NEPA
document or joint NEPA/CEQA document could be prepared utilizing the NEPA guidelines of the
lead federal agency, and in accordance with CEQA Guidelines for the appropriate CEQA document
and Article 11, Section 15270 of the CEQA Guidelines.

3.7 Utilities and Traffic Control

A desktop investigation of existing utilities was conducted utilizing City as-built drawings,
LACFCD storm drain system maps (LACPW-3), and the County of Los Angeles substructure maps
(LACPW-4). These utilities are included on the conceptual drawings in Appendix A. The Project
layout was configured to avoid conflicts with these utilities.

As presented, several major utilities exist along the project alignment which will require
coordination during design and construction. During design, a preliminary search using DigAlert
will be conducted to provide the contact information for utility agencies with potential existing
facilities within the Project site. The utility agencies will then be contacted individually and
provided a map of the Project limits so they can provide up-to-date information on their locations
and given utility notices at the 60 percent and 90 percent design phases.

Overhead utilities exist along the western side of Narbonne Avenue. These utilities extend past
the intersection with Lomita Boulevard. Overhead utilities also extend down the south side of
245t Street, which is the street adjacent to the proposed infiltration gallery. Construction of the
proposed Project is not anticipated to interfere with overhead utilities.

A traffic control plan will be developed as part of the design of the Project to ensure impacts to
traffic are minimized when possible.

3.8 Effectiveness and Performance

This section discusses the effectiveness of similar projects implemented in the region and how
performance will be monitored and maintained for the life of the Project.

3.8.1 Effectiveness of Similar Projects

The effectiveness of infiltration BMPs has been well established and are recommended as part of
numerous BMP handbooks, including the California Stormwater Quality Association’s Stormwater
Best Management Practice Handbook (CASQA, 2003). Additionally, many similar projects have
been implemented throughout the Los Angeles region. This section discusses a few that have
similar elements.

A notable stormwater diversion project that involves an underground storage system, similar to
the infiltration gallery, is the Penmar Stormwater Capture, Use and Water Quality Project.
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Completed in 2013, this project is located under Penmar Golf Course in the Venice area of the City
of Los Angeles. The $14 million project was funded by Proposition O and includes an
underground 8.4 ac-ft (2.75-million-gallon) storage system that has a 180-foot by 20-foot
footprint (Argonaut, 2017). Though this project reuses stormwater onsite rather than infiltrating
it, the storage structure is similar to the infiltration gallery proposed on Narbonne Avenue. This
project successfully allows for surface usage with an underground storage system of this size
buried beneath. In 2017, the City reported the continued success of the project, stating it had
captured 184 ac-ft (60 million gallons) that February alone (LASD, 2017).

Another similar project is the Elmer Avenue Neighborhood Retrofit Project by Los Angeles
County. This project uses underground infiltration galleries and permeable pavers as well as
climate-appropriate landscaping to manage stormwater and reduce potable water demands. This
project was completed in 2010 and shows continued success. Annually, it manages 16 ac-ft (5.4
million gallons) of stormwater (LACPW).

The Glenoaks Bioswales and Dry Well Project was also funded by Proposition O with a cost of
$500,000. It includes both drywells and bioswales. Annually, the project captures 30 ac-ft (9.7
million gallons) of stormwater (LABT). It represents an example of the successful and cost-
effective use of drywells to manage stormwater.

3.8.2 Operation and Maintenance (O&M) Plan

In order to ensure the proper performance of the Project, it is critical that it be operated and
maintained as intended, which includes weed and vegetation management. Appendix C details
the preliminary O&M Plan. This plan will be updated and further refined during the design phase.

Included in Appendix C is a discussion on how the Project will incorporate vector controls.
During the design phase, when a comprehensive vector control plan is developed, it will be
reviewed by the appropriate local vector control district or agency and modified as required to
ensure all requirements are met.

3.8.3 Monitoring Plan

To measure the effectiveness and performance of the Project, a monitoring plan will be required.
This will be further refined during the design phase, but Appendix D provides a discussion on the
components anticipated to be included in the plan.
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Section 4

Cost Estimate and Schedule

The SCW Program requires that Projects include a life-cycle cost estimate that contains Project
costs including but not limited to costs related to early concept design, pre-Project monitoring,
feasibility study development, site investigations, formal Project design, intermediate and Project
completion audits, California Environmental Quality Act (CEQA) compliance and other
environmental impact studies, land acquisition, permitting, construction, full lifetime operations
and maintenance, monitoring, etc. The only costs not to be included in the life-cycle cost estimate
are the dismantling and replacement costs at the Project’s end of life.

This section includes a cost estimate that is inclusive of these requirements.

4.1 Cost Estimate

The City has prepared a cost estimate that includes design, permitting, construction, and
operation and maintenance, and monitoring of the Project. A detailed Opinion of Probable
Construction Cost (OPCC) is included in Appendix G. All eligible expenditures are only those
incurred on or after November 2, 2018.

Table 4-1. Cost Estimate

Category ‘ Cost
Construction Cost Estimate

Infiltration Gallery $446,100
Drywells from Diversion Structure 2 $1,503,800
Drywells from Diversion Structure 3 $1,244,200
Improvements along Lomita $127,100
Improvements along Narbonne $72,700

Subtotal $3,393,900
General Conditions $407,300
Permits and Insurance $207,700
Overhead and Profit $481,100
Contingency (15%) $673,500
Escalation to midpoint of construction (based on 4% per year) $206,500
Interim and Project Completion Audit $20,000
Total Construction Subtotal $5,390,000
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Category ‘ Cost

Design Cost Estimate

Design (10% of Construction) $539,000

Pre-design (includes concept development and feasibility study already $102,000

completed)

Environmental Assessment (CEQA) (20% of design cost)? $107,800

Geotechnical Investigations? $150,000

Total Design Subtotal $898,800

Total Capital Cost $6,288,800

Lifecycle Cost

Annual O&M $50,000/yr

50 Year lifecycle cost (@ 3.375% discount on future O&M) $7,504,000

Annualized Lifecycle Cost $150,100/yr
Monitoring Cost $25,000/yr

Notes: 1 - Assumes an initial study/mitigated negative declaration. Additional work may be required based on the
findings of the initial study.

2 - Geotechnical investigations to include percolation testing at the location of the infiltration gallery and drywells to
confirm design parameters. See Section 6 for additional details. See Appendix G for additional detail.

Based on the O&M Costs of other similar projects, it is anticipated that the Project will have an
annual cost of $50,000. This cost considers multiple maintenance crew members that will be
available for multiple hours monthly, as well as on-call assistance as needed. Maintenance costs
are projected to potentially increase over the life of the Project, depending on market rates for
labor and equipment.

The annual cost for ongoing monitoring is expected to be $25,000 per year.

4.2 Funding Breakdown

The SCW Program allocates fifty percent of revenues to fund stormwater projects and programs
at the watershed level. Referred to as the Regional Program, these funds are distributed across
nine watershed areas. Individual projects are then funded as determined by each Watershed Area
Steering Committee (WASC). The proportion of the total funds that each watershed area receives
is proportional to the tax revenues collected within their boundaries.

The Project is located in the South Santa Monica Bay Watershed Area, which is expected to
receive an annual $18.4 million to fund regional projects and programs. As detailed in Section 6,
the Project must receive a qualifying number of points to be eligible to apply for funding through
the SCW Program. Table 4-2 provides a breakdown of the matching funds and SCW Program
funding request.

The City will be requesting $449,400 in matching funds, which is 50 percent of the total cost of
the design phase of the Project. The City intends to request funds for the construction phase of
the Project once design is complete, and later to request funding for O&M.
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Table 4-2. Funding Source

Phase

Cost

Estimated Matching

SCW Program Funds to

Funds be Requested
Pre-Design/Planning $102,000 $51,000 $51,000
Design $796,800 $398,500 $398,300
Subtotal $898,800 $449,500 $449,300
4.3 Schedule

Appendix H presents the Project schedule for the design phase of the Project, which is the phase
for which the City is currently seeking SCW Program funding. It is anticipated that design would
commence within two months of funds being made available and that the entire design phase
would take fourteen months to complete.
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Section 5

Estimated Benefits and Project Scoring

The following sections describe the estimated benefits the Project is expected to achieve from
each of the objectives detailed in Section 2. Included is a discussion on how each component
relates to the SCW Program scoring criteria. The total number of points a project can achieve is
110 points. As stated in the SCW Program literature, all Regional Program Projects must meet a
threshold score of 60 points or more in order to be eligible for consideration.

A summary of the preliminary Project score based on SCW Program scoring criteria is included in
Section 5.2.

5.1 Safe, Clean Water Program Benefits

In addition to the nineteen components required of an eligible feasibility study submitted for
Infrastructure Program funding through the SCW Program, the SCW Program also includes
scoring criteria for key components that the Program prioritizes in their selection process. The
following sections discuss each of these categories as they relate to the Project.

5.1.1 Water Quality Benefits and Scoring

The SCW Program includes two water quality sections in its scoring methodology. One section is
for projects that treat both wet and dry weather flows, and the second is for projects that only
treat dry weather flows. Since this Project will manage both wet and dry weather flows, only the
former section will be discussed here.

Points can be earned through two categories. The first category is related to the cost effectiveness
of the Project and the second is related to the pollutant load reduction the Project is able to
achieve.

5.1.1.1 Cost Effectiveness Scoring

The SCW Program evaluates cost effectiveness based on the benefit-cost ratio calculated as the
total ac-ft of stormwater that is treated divided by the total capital cost for the Project (in
millions). The scoring is broken down as follows:

" <0.4 (ac-ft capacity/$ Million) = 0 points

0.4-0.6 (ac-ft capacity/$ Million) = 7 points

0.6-0.8 (ac-ft capacity/$ Million) = 11 points

0.8-1.0 (ac-ft capacity/$ Million) = 14 points

>1.0 (ac-ft capacity/$ Million) = 20 points

The Project will treat 5.6 ac-ft of flow (Appendix E) and has a total capital cost of $6.3 Million.
This results in a benefit-cost ratio of 0.9. Based on this the Project is eligible for 14 points.

CDM
Smith 5-1



Section 5 e Estimated Benefits and Project Scoring

5.1.1.2 Pollutant Load Removal Scoring

The SCW Program includes scoring criteria related to the percent reduction in the primary and
secondary pollutants. The scoring criteria literature states that the analysis used to determine the
pollutant load reduction should be similar to that used for the E/WMP which uses the District’s
Watershed Management Modeling System 2 (WMMS2) and should be an average percent
reduction comparing influent and effluent for the class of pollutants over a ten-year period
showing the impact of the Project. Scoring criteria is detailed as follows:

®  Primary class of pollutants
e >50 percent = 15 points
e >80 percent = 20 points
®  Second or more classes of pollutants
e >50 percent =5 points
e >80 percent = 10 points
e 10 points maximum

The Project identified the primary pollutant as nitrogen since managing nitrogen in the
watershed is critical to Machado Lake meeting its Nutrients TMDL. The secondary pollutant
identified for the Project is zinc, a critical pollutant for meeting the Dominguez Channel and
Greater Los Angeles and Long Beach Harbor Toxic Pollutants TMDL.

As detailed in Section 3.4 and Appendix E, the Project utilizes the District's WMMS2 model to
evaluate pollutant load reduction from the various elements of the Project (LA County-2). For
both the primary and secondary pollutants, the Project removes over 80 percent of the load over
the ten-year period analyzed. This results in a combined eligible score of 30 points for this
category.

5.1.2 Water Supply

The SCW Program applies points when the Project exhibits significant water supply benefits. This
is in the form of cost-effectiveness and the magnitude of the benefit.

As detailed in Section 2.2.2, the Project does not currently include significant water supply
benefits. Benefits associated with incorporating water supply elements will be considered during
the design phase.

5.1.3 Community Investment Benefits

The SCW Program identifies multiple areas where categories of community benefits are
prioritized by the Program. A Project can receive two points if it includes one community
investment benefit, five points for including three distinct community investment benefits, and
ten points for including six distinct community investment benefits.
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The following are considered community investment benefits for the SCW Program:
®  Improved flood management, flood conveyance, or flood risk mitigation;
®  (Creation, enhancement, or restoration of parks, habitat, or wetlands;
= Improved public access to waterways;
= Enhanced or new recreational opportunities;
®  Greening of schools;
= Reducing local heat island effect and increasing shade; and

®  Increasing the number of trees and/or other vegetation at the site location that will
increase carbon reduction/sequestration and improve air quality.

The Project includes improved flood management and flood risk mitigation benefits. By
infiltrating 5.6 ac-ft of stormwater flow, this volume of flow will not reach the downstream
receiving waters which will result in less risk of flooding. This can be especially significant as
climate change results in more erratic weather events and flash floods. Additionally, the surface
BMPs will capture flow from the surface, thereby reducing the risks of localized flooding, which
occurs regularly in the downtown area.

New recreational opportunities are included in the Project because it includes the creation of a
bike lane along the north and south sides of Lomita Boulevard from Woodward Avenue to Lucille
Avenue. This will provide the opportunity for cyclists to safely navigate this stretch of roadway,
which will also reduce air pollution by promoting alternatives to vehicles. The City plans to
expand the bike lane further as part of a separate effort when funding is available, but this stretch
will provide direct benefits to those traveling to the busy downtown area.

The local heat island effect will be reduced by the Project by increasing shade through the
planting of 45 trees and by installing 8,000 sf of plant cover with native, drought tolerant
vegetation. The potential locations of these features are presented on the drawings in Appendix
A, based on a landscaping plan the City developed recently. As detailed in Section 3, this can
reduce the temperature for the Project area by 0.02° C.

These four areas where the Project provides community investment benefits results in a total
eligibility for five points.

5.1.4 Nature Based Solutions

The SCW Program includes points for the implementation of nature-based solutions. There are
three categories where points can be earned, as follows:

= Implements natural processes or mimics natural processes to slow, detain, capture, and
absorb/infiltrate water in a manner that protects, enhances and/or restores habitat, green
space and/or usable open space = 5 points
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®  Utilizes natural materials such as soils and vegetation with a preference for native
vegetation = 5 points

= Removes Impermeable Area from Project (1 point per 20% paved area removed) = 5 points

The Project involves design components that address all three categories. By capturing
stormwater in bioretention areas, an underground infiltration gallery, and in drywells, the Project
is allowing polluted stormwater to infiltrate into the ground and remove pollutants through
natural filtration. The bioretention areas will allow for the creation of additional green space in
this urban area. The Project will utilize native, drought tolerant vegetation in the bioretention
areas and in the replanted medians along Lomita Boulevard as well as adjacent to the infiltration
gallery on Narbonne Avenue, and in other locations that will be identified during the design
phase.

The percent of impervious area removed is presented in Table 5-1. As shown, the total area of
the Project is 18,800 square feet (sf). Based on the components of the Project discussed above,
the Project results in conversion of approximately 65 percent of ground cover from impervious to
pervious. This results in 3 points.

Table 5-1. Impervious Area Removed

Total Project
Footprint
(disturbed areas)
(sf)

Area Converted
from Impervious
to Pervious (sf)

Percent of Total
(%)

Project Segments

Parking lot at 24418 Narbonne Avenue (Diversion 1) 10,800 10,800 100%
Lomita Blvd Medians (W of Narbonne Ave, 2,500 0 0%
Diversion 2)

Lomita Blvd Westbound Near Curb (E of Narbonne, 2,500 0 0%
Diversion 3)

Bioretention areas (Lomita Blvd and Narbonne) 2,000 1,000 100%
Tree Wells (Lomita Blvd and Narbonne) 1,000 500 100%
Total 18,800 12,300 65%

ITotal footprint includes the following: 1) the area of the parking lot at 24418 Narbonne Avenue; 2) six-foot wide strip
along the length of the medians west of Narbonne Avenue on Lomita Avenue as well as a six-foot wide path along the
northern edge of Lomita Boulevard east of Narbonne for drywells, diversion structure, and associated piping and
pretreatment will be installed; 3) segments of the sidewalk that will be removed to install bioretention and tree wells.
Some areas have existing vegetation that will be converted or trees that will be replaced.

Since the Project includes all three elements, it is eligible to achieve a score of 13 points for this
category.

5.1.5 Leveraging Funds

There are two categories the SCW Program includes in the category of leveraging funds. The first
is based on the cost share that the applicant proposes to match. A cost share of greater than 25
percent earns three points, while a cost share of greater than 50 percent results in 6 points. The
City will provide a funding match of 50 percent, and therefore be eligible to earn 6 points for this
category.
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In addition, the SCW Program provides points for projects that demonstrate strong local,
community-based support and/or develop a project as part of a partnership with local non-
governmental organizations or community-based organizations. The Project has already received
support from the local community, as documented in Appendix I. In addition, during the design
phase the City will conduct stakeholder workshops to engage the local community in the design of
the Project. These workshops will not simply be informational sessions, but rather working
sessions where the City will engage the community, solicit their input, and modify certain
components of the 60 percent and final design where appropriate. It is anticipated that this kind
of inclusive and holistic design process will generate additional community support beyond what
has been demonstrated already. See Section 6 for additional discussion.

Based on these two components in the leveraging funds category, the Project is eligible to achieve
a total of 10 points for this category.

5.2 Scoring Criteria Summary

Table 5-2 presents a summary of the scores the Project receives. The Project achieves a total
score of 72, which exceeds the 60-point threshold and would allow the Project to be considered
eligible for funding consideration.

Table 5-2. Project Scoring

Scoring Section Project Score Maximum Points

Water Quality (Wet+Dry Weather) — Part 1 14 20
Water Quality (Wet+Dry Weather) — Part 2 30 30
Water Supply —Part 1 0 13
Water Supply — Part 2 0 12
Community Investment 5 10
Nature-Based Solutions 13 15
Leveraging Funds — Part 1 6 6
Leveraging Funds — Part 2 4 4

Totals 72 110
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Section 6

Additional Information and Data Gaps

This section includes additional information on specific components required to be addressed in
a feasibility study when applying for SCW Program funding and identifies data gaps that will be
addressed during the design phase.

6.1 Anti-Displacement Requirements

The SCW Program requires that a feasibility study include an acknowledgment that the Project
will be fully subject to and comply with any County-wide displacement policies as well as with
any specific anti-displacement requirements associated with other funding sources. No
displacement is anticipated to occur as a result of the Project. In the unlikely event that changes
made during the design phase result in any displacement, the City will ensure that all relevant
policies are adhered to.

6.2 Coordination with Other Agencies
6.2.1 Los Angeles County Flood Control District Conceptual Approval

The Project involves diversion of runoff from three LACFCD storm drains at the locations shown
in Figure 2-2 and in the drawings included in Appendix A. The City submitted a technical
memorandum to LACFCD on June 1, 2021 detailing the proposed diversion structures for LACFCD
to perform a review to determine if they could provide conceptual approval of the proposed
Project. On July 14, 2021, the City received a letter from LACFCD granting conceptual approval of
the project. This letter is included in Appendix J.

If the Project receives funding and progresses to the design and construction phases, any
modifications or refinements will be done in close coordination with LACFCD to ensure all
applicable agreements and/or permit provisions are adhered to.

6.2.2 Other Jurisdictions

As shown on Figure 2-2, the vast majority of the Project drainage area is fully within the City of
Lomita. A small section on the north end is within the City of Torrance. Since this portion is small
proportional to the remainder of the project boundary, the City will not be pursuing a partnership
with the City of Torrance. However, the City will notify Torrance that this portion within their
jurisdictional boundary has been included in the Project.

6.3 Qutreach Plan

Support for the Project is documented in letters from community members in Appendix I. A
comprehensive Outreach Plan will be developed during the design phase and will include
stakeholder workshops that will engage the local community in the design of the Project. The
intention of these workshops will not simply be informational, but rather for the City to engage
the community, solicit input, and modify certain Project design elements as appropriate. It is
anticipated that this inclusive and holistic design process will generate additional community
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support beyond what has already been demonstrated. The Outreach Plan will address any issues
related to displacement and gentrification.

6.4 Legal Requirements

Legal requirements are an important component in any infrastructure project. The following
provides a summary of legal concerns that could impact the Project.

= Easements: The pretreatment devices, infiltration gallery, drywells, bike lane, and much of
the vegetation and trees will be constructed in the City’s street right-of-way. As such, it is
not anticipated that there will be any legal issues related to land ownership for these
elements. However, some trees and other vegetation may need to be installed on private
property due to the locations of utilities and to ensure the width of the sidewalks comply
with all Americans with Disabilities Act (ADA) accessibility requirements. Ifitis
determined that some aspect of the Project will encroach on private property, the City will
determine if an easement is required. If an agreement cannot be reached with a property
owner, that feature will be relocated.

= Diversions: The Project involves constructing three diversion structures to divert flow
from LACFCD storm drains (see Section 6.2). LACFCD requires a Use and Maintenance
Agreement which the City will execute in the timeframe determined by LACFCD.

= Environmental: Environmental requirements will be strictly adhered to for the Project.

e CEQA: The Project will require clearance under the CEQA and environmental studies to
make findings for environmental compliance. The minimum environmental studies
needed are described in Section 3.6, and additional study may be needed depending on
the determinations of the initial environmental studies. The Project will meet all
requirements determined to be necessary through this process that will occur during
the design phase.

e NEPA: If the Project were to receive federal funding, it will be required to meet all
NEPA requirements, as described in Section 3.6. No federal permits are anticipated at
this time.

6.5 Summary of Other Funding Sources

The City intends to provide a 50 percent funding match for the design phase of the project. This
will be comprised of funds from the City’s Measure W municipal funds, Proposition C (which can
be used for the work on the bike lanes), and the City’s general funds. Some of these funds will also
be used during the construction phase of the Project. The City will also explore using TDA and
Proposition A funds as well where the project may involve work in crosswalks and ramps at
Lomita Boulevard and Narbonne Avenue.

Additional funding sources for the construction phase of the Project will be explored during the
design phase.
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6.6 Benefits to Disadvantaged Communities

The SCW Program requires that projects located within Disadvantaged Communities (DAC)
summarize how the project will benefit the DAC and disclose any displacement avoidance
measures. The SCW Program references the California Department of Water Resources (DWR)
California Disadvantaged Communities Mapping Tool (DWR, 2018) and the Environmental Health
Hazard Assessment CalEnviroScreen 3.0 tool (CA OEHHA, 2018).

The footprint of the Downtown Lomita Multi-Benefit Project is not located within a DAC, however
its eastern boundary is 0.6 miles from a DAC, which is located in the City of Lomita, as shown in
Figure 6-1. As the Project involves improving the Downtown area, which may in turn attract
more local businesses and attract more customers to existing businesses, this Project may
provide additional employment opportunities to this adjacent DAC. Additionally, the downstream
watershed, including areas surrounding Machado Lake, are designated as DACs. Reducing the
loading of pollutants to these areas and reducing the risk of flooding now and into the future (as
the impacts of climate change make high rainfall storm events more frequent) are important
features the Project provides. Water quality improvements will allow Machado Lake to meet its
beneficial uses of water contact and non-contact recreation. It is therefore anticipated that local
DACs will benefit overall by the implementation of the Project.

Figure 6-1. Disadvantaged Communities (DAC) within Machado Lake and Wilmington Drain Watersheds
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The Environmental Health Hazard Assessment CalEnviroScreen 3.0 tool (CA OEHHA, 2018)
identifies the following statistics for the Project site. As shown, the Project has a 41 percent
poverty rate and a 35 percent unemployment rate. The population is majority non-white.

6-4

Population: 3,311

CalEnviroScreen 3.0 Percentile: 50-55%
Pollution Burden Percentile: 77%

Population Characteristics Percentile: 32%

Ozone: 32%

PM 2.5: 69%

Diesel: 57%

Pesticides: 0%

Toxic Releases: 89%
Traffic: 74%

Drinking Water: 39%
Cleanups: 57%
Groundwater Threats: 69%
Hazardous Waste: 90%
Impaired Water: 0%
Solid Waste: 52%
Asthma: 41%

Low Birth Weight: 49%
Cardiovascular Rate: 19%
Education: 52%
Linguistic Isolation: 66%
Poverty: 41%
Unemployment: 35%

Housing Burden: 5%

Nth
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= Race and Ethnicity Profiles: 32% Hispanic, 47% white, 15% Asian American, 2% African
American, and 4% Other

No displacement is anticipated to occur as a result of the Project. In the unlikely event that
changes made during the design phase result in any displacement, the City will ensure that all
relevant policies are adhered to.

6.7 Data Gaps

There are several data gaps that will need to be filled during the design phase of the Project which
are detailed here.

6.7.1 Geotechnical Investigations

Additional geotechnical work will need to be completed during the design phase, including tests
to determine percolation rates that will be used to establish final design infiltration rates, which
may impact the sizing and spacing of the drywells and the infiltration gallery. Additional
geotechnical tests will be required to properly design the proposed Project elements, which will
include but may not be limited to:

= Shallow percolation testing at two areas identified for bioretention to determine if
underdrains are required.

B Phase 1: Cone penetration tests (CPTs) (inclusion of this test to be determined during the
design phase where the potential to proceed directly to Phase 2 will be evaluated):

e Infiltration gallery site: Two CPTs with a target depth of 50 ft
e Dry well alignment: Two CPTs with a target depth of 80 ft
®  Phase 2: Hollow-stem auger borings, 8-inch diameter:

e Infiltration gallery site: Three borings to target depths of 25 ft (two borings) and 50 ft
(one boring), all three being used for borehole percolation testing (constant head)

e Dry well alignment: One boring with a target depth of 80 ft
B Phase 3: Large-diameter (>18 inches) test dry wells:

e Dry well alignment: Two test dry wells with a target depth of up to 80 ft for percolation
testing (actual target depth will be determined based on Phase 1 (if completed) and 2
results).

6.7.2 CEQA/NEPA

The Project will require work to be done under CEQA, as detailed in Section 3.6, but the extent of
it will not be determined until the investigation commences. This will occur during the design
phase. Similarly, depending on the sources of match funding, the Project may be required adhere
to NEPA requirements as well.
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6.7.3 Monitoring

It is not anticipated that the project will require pre-construction monitoring. Pollutant loading
will be measured through implementation of the monitoring plan by measuring flow and
pollutant concentrations in the influent flow to the pretreatment DSBB devices. Further
evaluation and development of the monitoring plan will be conducted as part of the design phase.
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COVER SHEET

SINGLETRAP DESIGN CRITERIA

SINGLETRAP SYSTEM LAYOUT

SINGLETRAP INSTALLATION SPECIFICATIONS

SINGLETRAP INSTALLATION SPECIFICATIONS

4.0 SINGLETRAP BACKFILL SPECIFICATIONS

5.0 RECOMMENDED PIPE/ACCESS OPENING SPECIFICATIONS|
6.0 | SPLASH PAD & GEOWEB DETAILS

6.1 SPLASH PAD LAYOUT SPECIFICATIONS

7.0 | SINGLETRAP MODULE TYPES

STORMTRAP CONTACT INFORMATION

STORM TRAP SUPPLIER:  STORMTRAP
CONTACT NAME:  STORMTRAP

CELL PHONE:  STORMTRAP
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S
BACKFILL

EE SHEET 4.0 FOR

SPECIFICATIONS

\

STORMTRAP SYSTEM INFORMATION

UNIT HEADROOM:  5' 0 " SINGLETRAP
UNIT QUANTITY: 27 TOTAL PIECES

WATER STORAGE REQ'D: 10000 CUBIC FEET
WATER STORAGE PROV:  12559.8  CUBIC FEET

STORMTRAP STRUCTURAL DESIGN CRITERIA

1. STORMTRAP MODULES SHALL BE MANUFACTURED AND INSTALLED ACCORDING TO SHOP DRAWINGS APPROVED BY THE
INSTALLING CONTRACTOR AND ENGINEER OF RECORD. THE SHOP DRAWINGS SHALL INDICATE SIZE AND LOCATION OF
ROOF OPENINGS AND INLET/ OUTLET PIPE TYPES, SIZES, INVERT ELEVATIONS AND SIZE OF OPENINGS.

2. COVER RANGE: MIN. 1.08" MAX. 4.00' CONSULT STORMTRAP FOR ADDITIONAL COVER OPTIONS.

3. ALL DIMENSIONS AND SOIL CONDITIONS, INCLUDING BUT NOT LIMITED TO GROUNDWATER AND SOIL BEARING
CAPACITY ARE REQUIRED TO BE VERIFIED IN THE FIELD BY OTHERS PRIOR TO STORMTRAP INSTALLATION.

ALLOWABLE MAX GRADE =9.50
ALLOWABLE MIN GRADE = 6.58

" SINGLETRAP

IEAD LAWY 68 SY.SY BUSL GV a IS A

AP YAGO AV aAbVsabYAGU aSVsabvsaU % > YSTEM INVERT =0.00

13"

MIN. 4000 PSF BEARING CAPACITY —/
TO BE VERIFIED IN FIELD BY OTHERS

5.0 "

3" CRUSHED ANGULAR STONE -/ 2'-0" MIN. EXTENSION
WITH NO FINES (SEE SHEET 4.0) BEYOND PERIMETER OF
STORMTRAP MODULES

4" CRUSHED ANGULAR STONE
WITH NO FINES (SEE SHEET 4.0)

SINGLETRAP
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BILL OF MATERIALS

UNIT TYPE DESCRIPTION

WEIGHT

0 | 5' 0" SINGLETRAP
10 1] 5'0" SINGLETRAP
0 11 5' 0" SINGLETRAP
12 v 5'0" SINGLETRAP
0 M 5'0" SINGLETRAP
5 SPIV 5'0" SINGLETRAP
5 PANEL 8" THICK PANELS
5 POINTWRAH 150' PER ROLL

24 |JOINTTAPE| 14.5' PER ROLL

DESIGN CRITERIA
ALLOWABLE MAX GRADE= 9.50
ALLOWABLE MIN GRADE =6.58
INSIDE HEIGHT ELEVATION =0.
SYSTEM INVERT = 0.00
STORMTRAP VOLUME = 12559.8

NOTES:
1.

DIMENSIONING OF STORMTRAP SYSTEM SHOWN BELOW ALLOW FOR A 3/4" GAP

BETWEEN EACH MODULE.

2. ALL DIMENSIONS TO BE VERIFIED IN THE FIELD BY OTHERS.

8. SEE SHEET 3.0 FOR INSTALLATION SPECIFICATIONS.

4. SP- INDICATES A MODULE WITH MODIFICATIONS.

5. P- INDICATES A MODULE WITH A PANEL ATTACHMENT.

6. CONTRACTORS RESPONSIBILITY TO ENSURE CONSISTENCY/ ACCURACY TO FINAL

00

C.F.

ENGINEER OF RECORD PLAN SET.

21'-83"

17'~0}"

38'-9”"

596"

15— 43"
15"~ 43

74'~103"
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3.2.

3.3.

3.5.

3.6.

3.7.

3.8.

6.1.

6.2

STORMTRAP INSTALLATION SPECIFICATIONS

STORMTRAP SHALL BE INSTALLED IN ACCORDANCE WITH ASTM C891 STANDARD PRACTICE FOR INSTALLATION OF
UNDERGROUND PRE-CAST CONCRETE UTILITY STRUCTURES. THE FOLLOWING ADDITIONS AND/OR EXCEPTIONS SHALL APPLY:

IT IS THE RESPONSIBILITY OF THE INSTALLING CONTRACTOR TO ENSURE THAT PROPER/ ADEQUATE EQUIPMENT IS USED TO
SET/INSTALL THE MODULES.

THE AGGREGATE FOUNDATION HAS BEEN DESIGNED BASED ON THE FOLLOWING ASSUMPTIONS. THESE ASSUMPTIONS WILL
NEED TO BE VERIFIED BY A GEOTECHNICAL ENGINEER WHICH WILL NEED TO BE EMPLOYED BY THE OWNER.

A QUALIFIED GEOTECHNICAL ENGINEER WILL BE EMPLOYED, BY OWNER, TO PROVIDE ASSISTANCE IN EVALUATING THE
EXISTING SOIL CONDITIONS AT THE ELEVATION THE STONE FOUNDATION IS TO BE PLACED. IF A FOUNDATION IS TO BE
USED FOR THIS CONDITION, THE BEARING PRESSURE OF THE SOILS AT THIS LEVEL WILL NEED TO MEET OR EXCEED
ALLOWABLE CAPACITY. IF THIS IS NOT POSSIBLE, THE STONE FOUNDATION MAY NOT BE AN OPTION FOR THIS LOCATION.

A QUALIFIED GEOTECHNICAL ENGINEER WILL BE EMPLOYED, BY OWNER, TO EVALUATE A SOURCE OF STONE AGGREGATES
THAT WILL BE PLACED ON PROPERLY COMPACTED SOILS (SEE SHEET 1.0 FOR SOIL BEARING CAPACITY REQUIREMENTS).
THE AGGREGATE BASE COURSE FOR WHICH THE STORMTRAP SYSTEM WILL BEAR DIRECTLY ON SHALL CONSIST OF A 3"
THICK BED OF%" DIAMETER ANGULAR STONE, WELL COMPACTED AND SEATED, WITH NO FINES. AND A 15" THICK BED OF 3"
DIAMETER STONE AGGREGATE (SEE SHEET 4.0 FOR FURTHER DESCRIPTION/EXPLANATION). PLEASE NOTE THAT THESE ARE
ONLY MINIMUM RECOMMENDATIONS AND A QUALIFIED GEOTECHNICAL ENGINEER SHALL BE USED TO DETERMINE THE
EXACT REQUIREMENTS FOR THE LOCATIONS THAT THE STORMTRAP SYSTEM IS TO BE LOCATED.

THE CONTRACTOR SHALL REMOVE ANY AND ALL EXPANDABLE OR COLLAPSIBLE SOILS AT THE DIRECTION OF A QUALIFIED
GEOTECHNICAL ENGINEER.

THE AGGREGATE FOUNDATION SHALL BE INSTALLED SUCH THAT THE AGGREGATE EXTENDS A MINIMUM OF 2'-0" PAST THE
OUTSIDE OF THE SYSTEM (SEE DETAIL 1).

THE " AGGREGATE SHALL BE COMPACTED USING A VIBRATING ROLLER WITH ITS' FULL DYNAMIC FORCE APPLIED TO
ACHIEVE A FLAT SURFACE.

DISK, DRY AND COMPACT THE TOP 8" OF THE SUBGRADE SOILS TO 95% OF THE STANDARD DRY DENSITY AND 110%
OPTIMUM MOISTURE CONTENT.

AGGREGATE SHALL BE GRADED WITHIN +/- " OF THE GRADE SHOWN ON THE PLANS.
MINIMUM SOIL BEARING CAPACITY LISTED ON SHEET 1.0 SHALL BE VERIFIED IN FIELD BY OTHERS.

THE STORMTRAP MODULES SHALL BE PLACED SUCH THAT THE MAXIMUM SPACE BETWEEN ADJACENT MODULES DOES NOT

EXCEED #" (SEE DETAIL 2). IF THE SPACE EXCEEDS %", THE MODULES SHALL BE RESET WITH APPROPRIATE ADJUSTMENT MADE
TO LINE AND GRADE TO BRING THE SPACE INTO SPECIFICATION.

STORMTRAP MODULES ARE NOT WATERTIGHT. IF A WATERTIGHT SOLUTION IS REQUIRED, CONTACT STORMTRAP FOR
RECOMMENDATIONS. THE WATERTIGHT APPLICATION IS TO BE PROVIDED AND IMPLEMENTED BY THE CONTRACTOR. THE
CONTRACTOR IS RESPONSIBLE TO ENSURE THAT THE SELECTED WATERTIGHT SOLUTION PERFORMS AS SPECIFIED BY THE
MANUFACTURER. CONTACT STORMTRAP |F A WATERTIGHT APPLICATION IS REQUIRED.

ALL EXTERIOR JOINTS BETWEEN ADJACENT STORMTRAP MODULES SHALL BE SEALED WITH 8" WIDE PRE-FORMED,
COLD-APPLIED, SELF-ADHERING ELASTOMERIC RESIN, BONDED TO A WOVEN , HIGHLY PUNCTURE RESISTANT POLYMER WRAP,
CONFORMING TO ASTM C891 AND SHALL BE INTEGRATED WITH PRIMER SEALANT AS APPROVED BY STORMTRAP (SEE DETAILS 3

4). THE JOINT WRAP DOES NOT PROVIDE A WATERTIGHT SEAL. THE SOLE PURPOSE OF THE JOINT WRAP IS TO PROVIDE A
SILT AND SOIL TIGHT SYSTEM. THE ADHESIVE EXTERIOR JOINT WRAP SHALL BE INSTALLED ACCORDING TO THE FOLLOWING
INSTALLATION INSTRUCTIONS:

USE A BRUSH OR WET CLOTH TO THOROUGHLY CLEAN THE OUTSIDE SURFACE AT THE POINT WHERE THE JOINT WRAP IS
TO BE APPLIED.

A RELEASE PAPER PROTECTS THE ADHESIVE SIDE OF THE JOINT WRAP. PLACE THE ADHESIVE TAPE (ADHESIVE SIDE
DOWN) AROUND THE STRUCTURE, REMOVING THE RELEASE PAPER AS YOU GO. PRESS THE JOINT WRAP FIRMLY AGAINST
THE STORMTRAP MODULE SURFACE WHEN APPLYING.

|F THE CONTRACTOR NEEDS TO CANCEL ANY SHIPMENTS, THEY MUST DO SO 48 HOURS PRIOR TO THEIR SCHEDULED ARRIVAL
AT THE JOB SITE. IF CANCELED AFTER THAT TIME, PLEASE CONTACT THE PROJECT MANAGER.

|F THE STORMTRAP MODULE(S) IS DAMAGED IN ANY WAY PRIOR, DURING, OR AFTER INSTALL, STORMTRAP, MUST BE
CONTACTED IMMEDIATELY TO ASSESS THE DAMAGE AND TO DETERMINE WHETHER OR NOT THE MODULE(S) WILL NEED TO BE
REPLACED. IF ANY MODULE ARRIVES AT THE JOBSITE DAMAGED DO NOT UNLOAD IT; CONTACT STORMTRAP, |IMMEDIATELY.
ANY DAMAGE NOT REPORTED BEFORE THE TRUCK IS UNLOADED WILL BE THE CONTRACTOR'S RESPONSIBILITY.

STORMTRAP MODULES CANNOT BE ALTERED IN ANY WAY AFTER MANUFACTURING WITHOUT WRITTEN CONSENT FROM
STORMTRAP, .

8" WIDE JOINT WRAP
(SEE NOTE 6)

8" WIDE JOINT WRAP
(SEE NOTE 6)

TOP OF STORMTRAP

4" GAP MAX.
(SEE NOTE 4)

8" WIDE JOINT WRAP
(SEE NOTE 6)

EXTERIOR WALL
OF STORMTRAP

—— 18" AGGREGATE BASE

2'-0" OVERHANG

(SEE NOTE 3)
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END PANEL ERECTION/INSTALLATION NOTES

1. END PANELS WILL BE SUPPLIED TO CLOSE OFF OPEN ENDS OF ROWS.

2. PANELS SHALL BE INSTALLED IN A TILT UP FASHION DIRECTLY ADJACENT TO OPEN
END OF MODULE (REFER TO SHEET 2.0 FOR END PANEL LOCATIONS).

3. CONNECTION HOOKS WILL BE SUPPLIED WITH END PANELS TO SECURELY
CONNECT PANEL TO ADJACENT STORMTRAP MODULE (SEE PANEL CONNECTION
ELEVATION VIEW).

4. ONCE CONNECTION HOOK IS ATTACHED, LIFTING CLUTCHES MAY BE REMOVED.

5. JOINT WRAP SHALL BE PLACED AROUND PERIMETER JOINT PANEL (SEE SHEET 3.0).

MODULE LIFTING DETAIL

SIDE OF STORMTRAP MODULE

CONNECTION HOOKS PROVIDED BY
STORMTRAP AND INSTALLED BY
CONTRACTOR (SEE DETAIL 6)

1" @ PRECAST OPENING FOR
HOOK CONNECTION, CONTRACTOR
TO SEAL FOR INSTALLATION

/ SIDE OF END PANEL

PANEL CONNECTION

ELEVATION VIEW

END PANEL LIFTING DETAIL

/

STEP 1

STEP 2
DETAIL 6
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ZONE CHART
ZONES ZONE DESCRIPTIONS REMARKS
ZONE 1 A FOUNDATION AGGREGATE
ZONE 1 B FOUNDATION AGGREGATE
ZONE 2 BACKFILL
ZONE 3 FINAL COVER OVERTOP

GEOFABRIC/GEOTEXTILI
OR EQUAL (SEE NOTE 1)

STORMTRAP ZONE INSTALLATION SPECIFICATIONS/PROCEDURES

1. THE FILL PLACED AROUND THE STORMTRAP MODULES MUST DEPOSITED ON BOTH SIDES AT THE
SAME TIME AND TO APPROXIMATELY THE SAME ELEVATION. AT NO TIME SHALL THE FILL BEHIND ONE
SIDE WALL BE MORE THAN 2'-0" HIGHER THAN THE FILL ON THE OPPOSITE SIDE. BACKFILL SHALL
EITHER BE COMPACTED AND/OR VIBRATED TO ENSURE THAT BACKFILL AGGREGATE/ STONE MATERIAL
IS WELL SEATED AND PROPERLY INTER LOCKED. CARE SHALL BE TAKEN TO PREVENT ANY WEDGING
ACTION AGAINST THE STRUCTURE, AND ALL SLOPES WITHIN THE AREA TO BE BACKFILLED MUST BE
STEPPED OR SERRATED TO PREVENT WEDGING ACTION. CARE SHALL ALSO BE TAKEN AS NOT TO
DISRUPT THE JOINT WRAP FROM THE JOINT DURING THE BACKFILL PROCESS. BACKFILL MATERIAL
SHALL BE CLEAN, CRUSHED, ANGULAR No. 5 (AASHTO M43) AGGREGATE. |IF NATIVE EARTH IS
SUSCEPTIBLE TO MIGRATION, CONFIRM WITH GEOTECHNICAL ENGINEER AND PROVIDE PROTECTION
AS REQUIRED.

2. DURING PLACEMENT OF MATERIAL OVERTOP THE SYSTEM, AT NO TIME SHALL MACHINERY BE USED
OVERTOP THAT EXCEEDS THE DESIGN LIMITATIONS OF THE SYSTEM. WHEN PLACEMENT OF MATERIAL
OVERTOP, MATERIAL SHALL BE PLACED SUCH THAT THE DIRECTION OF PLACEMENT IS PARALLEL WITH
THE OVERALL LONGITUDINAL DIRECTION OF THE SYSTEM WHENEVER POSSIBLE.

3. THE FILL PLACED OVERTOP THE SYSTEM SHALL BE PLACED AT A MINIMUM OF 6" LIFTS. AT NO TIME
SHALL MACHINERY OR VEHICLES GREATER THAN THE DESIGN HS-20 LOADING CRITERIA TRAVEL
OVERTOP THE SYSTEM WITHOUT THE MINIMUM DESIGN COVERAGE. IF TRAVEL IS NECESSARY
OVERTOP THE SYSTEM PRIOR TO ACHIEVING THE MINIMUM DESIGN COVER, IT MAY BE NECESSARY TO
REDUCE THE ULTIMATE LOAD/BURDEN OF THE OPERATING MACHINERY SO AS TO NOT EXCEED THE
DESIGN CAPACITY OF THE SYSTEM. IN SOME CASES, IN ORDER TO ACHIEVE REQUIRED COMPACTION,
HAND COMPACTION MAY BE NECESSARY IN ORDER NOT TO EXCEED THE ALLOTTED DESIGN LOADING.

EOFABRIC/ GEOTEXTILE
OR EQUAL (SEE NOTE 1)

ZONE 2

IZONE 2

[ZONE 1 _A]

ZONE 1 B]

STEPPED OR SERRATED AND/

APPLICABLE OSHA REQUIREMENTS
(SEE BACKFILL NOTE 1)

BACKFILL DETAIL
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RECOMMENDED PRECAST CONCRETE ADJUSTING RINGS,

—_— BARREL OR CONE SECTIONS AS NEEDED FRAME & COVER AS
ACCESS OPENING SPECIFICATION SEE RECOMMENDED ACCESS OPENING SPECIFIED BY ENGINEER
SPECIFICATION NOTE 6. (SUPPLIED BY OTHERS) (SUPPLIED BY OTHERS)
[PATENTS LISTED AT: [HTTP.// STORMTRAP.COMPATENT)
1. A TYPICAL ACCESS OPENING FOR THE STORMTRAP SYSTEM ARE 2'-0" IN DIAMETER.
ACCESS OPENINGS LARGER THAN 3'-0" IN DIAMETER NEED TO BE APPROVED BY NON-SHRINK GROUT

STORMTRAP. ALL OPENINGS MUST RETAIN AT LEAST 1'-0" OF CLEARANCE FROM THE 1-877-867-6872
END OF THE STORMTRAP MODULE UNLESS NOTED OTHERWISE. ALL ACCESS OPENINGS

TO BE LOCATED ON INSIDE LEG UNLESS OTHERWISE SPECIFIED.

| Ts>-<IT ) ENGINEER INFORMATION:
2. PLASTIC COATED STEEL STEPS PRODUCED BY M.A. INDUSTRIES PART #PS3-PFC OR T
APPROVED EQUAL (SEE STEP DETAIL) ARE PROVIDED INSIDE ANY MODULE WHERE 1
DEEMED NECESSARY. THE HIGHEST STEP IN THE MODULE IS TO BE PLACED A DISTANCE
OF 1'-0" FROM THE INSIDE EDGE OF THE STORMTRAP MODULES. ALL ENSUING STEPS
SHALL BE PLACED WITH A MAXIMUM DISTANCE OF 1'-4" BETWEEN THEM. STEPS MAY BE 1-4"
MOVED OR ALTERED TO AVOID OPENINGS OR OTHER IRREGULARITIES IN THE MODULE. e N i
3. STORMTRAP LIFTING INSERTS MAY BE RELOCATED TO AVOID INTERFERENCE WITH 11240
ACCESS OPENINGS OR THE CENTER OF GRAVITY OF THE MODULE AS NEEDED.
WALL OF STORMTRAP
PROJECT INFORMATION:
4. STORMTRAP ACCESS OPENINGS MAY BE RELOCATED TO AVOID INTERFERENCE WITH
INLET AND/OR OUTLET PIPE OPENINGS SO PLACEMENT OF STEPS IS ATTAINABLE. 1'-4" SINGLETRAP
5. ACCESS OPENINGS SHOULD BE LOCATED IN ORDER TO MEET THE APPROPRIATE 110" x 1-0" CONCRETE COLLAR O:D_L
MUNICIPAL REQUIREMENTS. STORMTRAP RECOMMENDS AT LEAST TWO ACCESS /\/ INFILTRATION
OPENINGS PER SYSTEM FOR ACCESS AND INSPECTION. HIGH STRENGTH,
NON-SHRINK GROUT INLET/OUTLET PIPE
6. USE PRECAST ADJUSTING RINGS AS NEEDED TO MEET GRADE. STORMTRAP
RECOMMENDS FOR COVER OVER 2' TO USE PRECAST BARREL OR CONE INSPECTIONS.  syG1EM INVERT. NoTeh FIPE 10 S AGGREGATEERADLE
(PROVIDED BY OTHERS) ALLOW PIPE INVERT TO MEET RRENT | E DATE:
e VERT = RISER / STAIR DETAIL cu SSuU
; = = =
RECOMMENDED
PIPE OPENING SPECIFICATION g EEEIELE ISSUED FOR:
i il e e et éﬁ]ﬂ%@ﬁ:
1. MINIMUM EDGE DISTANCE FOR AN OPENING ON THE OUTSIDE WALL SHALL BE NO LESS Elzﬁ—_—ﬂ II; ||ﬁ =] SAMPLE PROJECT
THAN 1'-0".
2. MAXIMUM OPENING SIZE TO BE DETERMINED BY THE MODULE HEIGHT. PREFERRED
OPENING SIZE IS @ 36" OR LESS. ANY OPENING NEEDED THAT DOES NOT FIT THIS Rev| DATE: |1SSUED FOR: [PWN
CRITERIA SHALL BE BROUGHT TO THE ATTENTION OF STORMTRAP FOR REVIEW. | ’ ‘| BY:
WALL OF STORMTRAP
3. CONNECTING PIPES SHALL BE INSTALLED WITH A 1'-0" CONCRETE COLLAR, AND AN
AGGREGATE CRADLE FOR AT LEAST ONE PIPE LENGTH (SEE PIPE CONNECTION DETAIL). 1'-0" x 1'-0" CONCRETE COLLAR
A STRUCTURAL GRADE CONCRETE OR HIGH STRENGTH, NON-SHRINK GROUT WITH A
MINIMUM 28 DAY COMPRESSIVE STRENGTH OF 3000 PSI SHALL BE USED. HIGH STRENGTH, INLET/OUTLET PIPE
NON-SHRINK GROUT
4. THE ANNULAR SPACE BETWEEN THE PIPE AND THE HOLE SHALL BE FILLED WITH HIGH R . AGGREGATE CRADLE MEETS:
STRENGTH NON-SHRINK GROUT. O e | OPSS 1351.08.02
T BNQ
- e ASTM C-478.95a
ASTM D4-101.95b
RECOMMENDED PIPE
INSTALLATION INSTRUCTIONS AASHTO M-199
ASTM 4A-15
1. CLEAN AND LIGHTLY LUBRICATE ALL OF THE PIPE TO BE INSERTED INTO STORMTRAP. SCALE
2. IF PIPE IS CUT, CARE SHOULD BE TAKEN TO ALLOW NO SHARP EDGES. BEVEL AND 15 1/2" 10 1/2"
LUBRICATE LEAD END OF PIPE. NTS
1'-4 3/4" 7"
3. ALIGN CENTER OF PIPE TO CORRECT ELEVATION AND INSERT INTO OPENING. | | SHEET TITLE:
[l [/
RECOMMENDED
NOTE: ALL ANCILLARY PRODUCTS RECOMMENDED AND SHOWN ON THIS SHEET ARE PIPE / ACCESS
RECOMMENDATIONS ONLY AND SUBJECT TO CHANGE PER THE INSTALLING CONTRACTOR.
PIPE CONNECTION DETAIL STEP DETAIL OPENING

SPECIFICATIONS

SHEET NUMBER:
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NOTES:

1.

INTERIOR WALL

THE APPROVED GEOWEB SHALL BE PRESTO GEOWEB (GW30V3). THE
GEOWEB NOMINAL DIMENSIONS SHALL BE 9-FT x 25-FT.

THE CONCRETE SPLASH PAD AND GEOWEB SHALL BE INSTALLED
PRIOR TO INSTALLATION OF THE STORMTRAP MODULES.

THE GEOWEB INFILL MATERIAL SHALL BE #5 AGGREGATE.

THE CONCRETE SPLASH PAD SHALL BE INSTALLED WITHIN THE
GEOWEB AND IS REQUIRED AT ALL PIPE ENTRY LOCATIONS.

THE GEOWEB EDGE SHALL BE INSTALLED 1-FT BEYOND THE OUTER
PERIMETER OF THE STORMTRAP SYSTEM.

THE GEOWEB LONGITUDINAL DIMENSION (25-FT) SHALL BE
INSTALLED PARALLEL TO THE STORMTRAP LEGS.

THE CONCRETE SPLASH PAD AND GEOWEB SHALL BE CENTERED AT
THE PIPE PENETRATION.

REFER TO SPLASH PAD LAYOUT FOR CONCRETE SPLASH PAD
DIMENSIONS.

IF ANY PRODUCT OTHER THAN PRESTO GEOWEB IS TO BE INSTALLED,
THE PRODUCT MANUFACTURER 1S REQUIRED TO SUBMIT A LETTER

STATING THAT THE PRODUCT IS EQUAL OR BETTER THEN PRESTO
GEOWEB, BOTH IN PERFORMANCE AND IN STRUCTURAL CAPACITY.

SPLASH PAD CONFIGURATION

R

CONCRETE
/ SPLASH PAD
STORMTRAP
MODULE

STORMTRAP i

3
\PIPE

PENETRATION

\GEOWEB

OWEB

H H CBH ONCRETE
e g | SPLASH PAD

\PI PE

PENETRATION

AGGREGATE
FOUNDATION

GEOWEB W/CONCRETE
SPLASH PAD (SEE NOTE 4)

GEOWEB W/AGGREGATE
FILL (SEE NOTE 3)

13

SPLASH PAD DETAIL

STORMTRAP DISTANCE
INTERIOR WALL _\ T BETWEEN LEGS

PRESTO GEOWEB
(GW30V3)
(BY OTHERS)

3" AGGREGATE (SEE SHEET 4.0)

STORMTRAP
EXTERIOR WALL

CONCRETE SPLASH PAD
(BY OTHERS)

PRESTO GEOWEB
(GW30V3)

(SUPPLIED AND
INSTALLED BY OTHERS)

AGGREGATE BASE
(BY OTHERS)

]
2X PIPE DIAMETER

STORMTRAP
(2-0" MIN) WALL
i

PIPE
DIAMETER

] ]
I 2X PIPE DIAMETER

PRESTO GEOWEB
o GW30V3)
(2-0" MIN) (BY OTHERS)

J\f
SPLASH PAD & GEOWEB

PLAN VIEW - SIDE WALL

/- STORMTRAP MODULE

—

SPLASH PAD

PIPE (BY OTHERS) \

ELEVATION

STORMTRAP
g PANEL

p

STORMTRAP
"~ WALL

(4-0"

SPLASH PAD & GEOWEB

PLAN VIEW - END PANEL

= 1
\ PIPE (BY OTHERS)

AGGREGATE BASE (BY OTHERS)

5x PIPE DIAMETER

MIN)
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TYPE |

NOTES:
1. OPENING LOCATIONS AND SHAPES MAY VARY.
2. SP - INDICATES A MODULE WITH MODIFICATIONS.

3. P- INDICATES A MODULE WITH A PANEL ATTACHMENT.

4. POCKET WINDOW OPENINGS ARE OPTIONAL.

TYPE Il

TYPE IV

END PANEL
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Appendix C

Operations and Maintenance Plan

The Safe, Clean Water Program requires that the feasibility study include details on how the
operations and maintenance (0&M) tasks will be performed, associated costs, and the
responsible party.

The following sections document the planned O&M tasks involved in assuring the
functionality of the elements of the Downtown Lomita Multi-Benefit Stormwater Project
(Project). Further refinement of these tasks will occur during the design phase as specific
components are designed, manufacturers are selected, and site-specific constraints are
identified. Anticipated costs associated with the preliminary O&M plan are described in
Appendix E of this Feasibility Study.

The City of Lomita will be the responsible party for conducting all 0&M tasks as identified in
the final O&M Plan.

Also included herein is a discussion of vector controls that will be employed by the Project.

Operations and maintenance will utilize monitoring and adaptive management to assess the
functionality and effectiveness of each project component and develop repairs and
enhancements for those components that are not achieving project objectives.

C.1 Diversion Structures

Diversion structures are proposed to divert flow from Los Angeles County Flood Control
District (LACFCD) storm drain facilities to infiltration Best Management Practices (BMPs). The
City of Lomita will enter into a Use and Maintenance Agreement with LACFCD stipulating that
the City of Lomita will take responsibility for proper maintenance and functionality of the
diversion structures and appurtenances.

Tasks anticipated to be included in the O&M Plan include, but are not limited to, the following:

®  Inspections will occur frequently for the first year following construction to establish a
baseline for determining which events generate large amounts of debris.

= Following the first year, a schedule will be tailored to address findings from the first
year of frequent inspections. As a minimum, diversion structures will be inspected
twice annually before and after wet season and following large storm events.

B Sediment and debris will be removed based on the schedule developed during the first
year of inspections, and tailored to meet changing conditions, but at a minimum three
times per year after storm events.

= Equipment will be cleaned and disinfected to avoid algal growth and vector production.

C.2 Debris Separating Baffle Box (DSBB)

Following each diversion structure, a pretreatment device will remove debris and pollutants
from the flow so that the downstream BMP devices remain unclogged and free of debris and

cbm
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Appendix C e Operation and Maintenance Plan

sediment that could otherwise reduce their usefulness. The Project proposes to use Debris
Separating Baffle Boxes (DSBB) devices to accomplish this task.

While the DSBB may be able to capture and store debris for years without loss of
effectiveness, frequent inspection of the device will occur following construction to establish
an appropriate inspection and cleanout frequency required for each specific location. Tasks
anticipated to be included in the O&M Plan include, but are not limited to, the following:

= The DSBBs should be inspected twice annually to ensure that they are effectively
removing litter, debris, sediments, and hydrocarbons. Trash baskets will be cleaned
during these inspections. Damage to the device will be noted and repairs made to
restore the functionality of the device.

= The filtration screens and sediment chambers will be pressure washed and vacuumed
out as needed. Removed material will be disposed of as required per local regulations.

= Vector control activities will be performed as needed.

®  Damaged parts will be replaced.

C.4 Drywells

Drywells are included in the Project as one of the primary methods of capturing and treating
stormwater and dry weather flow. Drywells are expected to require limited maintenance
because adequate pretreatment devices will prevent them from clogging with sediment and
debris. Only the first and last drywell will have an access lid so the drywell can be accessed;
the other drywells will be buried. As described in the Monitoring Plan (see Appendix D),
proper function of the drywells will be monitored through pressure transducers installed in
the first and last drywells to monitor water levels and infiltration to ensure any reduction in
efficacy is identified. Depending on those results, more frequent or less frequent maintenance
may be required. Replacement of individual drywells that are not functioning would need to
be evaluated based on the functioning of the system as a whole.

Tasks anticipated to be included in the O&M Plan include, but are not limited to, the following:

=  The first and last drywells will be inspected four times per year: at the beginning and
end of the wet season, and twice during the wet season.

=  Monitoring of performance to determine if infiltration rates have decreased will be
performed as described in the Monitoring Plan (see Appendix D).

®  First and last drywells will be inspected for standing water. If water is standing in the
device for more than 96 hours, excess sediment and the top aggregate layer will be
replaced, when possible. If standing water persists after initial maintenance, the wells
may need to be replaced and/or additional pretreatment installed.

C.5 Infiltration Gallery

An infiltration gallery is included in the Project as one of the primary methods of detaining
and treating stormwater and dry weather flow. The infiltration gallery is expected to require
limited maintenance because pretreatment capture devices will prevent it from clogging with
sediment and debris. Per the proposed Monitoring Plan (see Appendix D), proper function of
the infiltration gallery will be assessed utilizing pressure transducers installed in strategic

CDM
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Appendix C e Operation and Maintenance Plan

locations in the infiltration gallery to ensure any reduction in efficacy is identified. Depending
on those results, more frequent or less frequent maintenance may be required.

Tasks anticipated to be included in the O&M Plan include, but are not limited to, the following:

= The infiltration gallery will be inspected four times per year: at the beginning and end of
the wet season, and twice during the wet season.

B Monitoring of performance to determine if infiltration rates have decreased will be
performed as described in the Monitoring Plan (see Appendix D).

®  The infiltration gallery will be inspected for standing water. If water is retained in the
device for more than 96 hours, excess sediment and the top aggregate layer will be
removed and replaced, when possible. If standing water persists after initial
maintenance, further investigation may be necessary and additional pretreatment may
need to be installed.

C.6 Porous Pavement

Porous pavement is proposed to be installed in the parking lot where the infiltration gallery is
proposed. The infiltration gallery has a footprint that is approximately 30 percent the size of
the parking lot. There will be 13 ft of cover over the infiltration gallery and during design, it
will be evaluated as to whether underdrains are required to move infiltrated surface water
away from the top of the infiltration gallery.

Porous pavement must be inspected and cleaned out to ensure clogging does not occur, which
would reduce the efficacy of the BMP.

Tasks anticipated to be a part of the O&M Plan include, but may not be limited to, the
following:

= Twice per year the porous pavement will be vacuumed to remove clogs caused by
debris.

= The pavement will be inspected regularly and swept as necessary to clean off plant
matter and other debris.

= The pavement will be inspected twice or more during the wet season to assess proper
infiltration performance. The permeable pavement and aggregate will be disposed of
and replaced as necessary.

=  Holes in the ground near and in the porous pavement will be refilled with appropriate
material.

= Erosion will be controlled at the site. Gravel or another permeable ground cover may be
necessary where vehicular or foot traffic causes erosion.

= Repair any areas that become damaged.

C.7 Vegetation Planting

The Project includes planting new vegetation and replacing disturbed vegetation. This
includes numerous native species of drought tolerant plants and trees. These components are

cbm
Smith c-3




Appendix C e Operation and Maintenance Plan

critically important to the Project in that they provide much needed shading, reduction in heat
island effects, and community greenscape benefits. It is critical that these features be properly
maintained, especially as they are being established. The specific selection of plants will occur
during the design phase, and the O&M Plan for this vegetation will be tailored to meet the
needs of those plants specifically.

In addition, disturbance of areas identified for revegetation often result in the introduction of
weedy and invasive species. It is important that newly vegetated areas be inspected regularly
for infestations of undesirable species and that these species be removed before they become
established.

Tasks anticipated to be included in the O&M Plan include, but are not limited to, the following:

Vegetated areas will be cleaned of trash, weeds, and plant litter monthly.
Mowing and/or pruning of vegetation will be done monthly to avoid overgrowth.
Displaced sediment will be removed after large storms

Soil, mulch, and/or plant material will be replaced every three years or earlier if erosion
occurs.

Plants will be watered regularly following planting for 2-3 years until they are
established and during prolonged dry periods if necessary for specific species.
Determination on proper watering frequency to encourage growth of healthy, drought
tolerant plants will be determined based on specific plants selected. Vegetation design
will include a watering plan.

Standing water will be eliminated to prevent vector breeding.

C.8 Bioretention

Bioretention areas will be included in the Project alignment to treat surface flow. Proper
function of these features requires adequate maintenance. The specific selection of plants will
occur during the design phase, and the O&M Plan for this vegetation will be tailored to meet
the needs of those plants specifically.

Tasks anticipated to be included in the O&M Plan include, but are not limited to, the following:

c-4

Plants, mulch, and soil will be replaced regularly to ensure proper infiltration and
pollutant removal.

Flow entrances and surface overflow areas will be inspected, and topsoil will be
replaced where erosion is occurring. If erosion persists, the flow velocities, gradients,
and energy dissipation components will be reassessed.

In the case of potential areas receiving irrigation, these areas will be kept free of trash,
debris, and loose vegetation.

Weeds will be removed as plants are being established. Less frequent weed removal
should be required once plants are established.
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Appendix C e Operation and Maintenance Plan

Pruning and removal of dead plant material will occur as needed. Plants will be
replaced as necessary.

Plants will be irrigated during prolonged dry periods while they are being established
(first 2-3 years) but may not require long term irrigation. Determination on proper
watering frequency to encourage growth of healthy, drought tolerant plants will be
determined based on specific plants selected.

Mulch will be replaced annually if heavy metal deposition is possible. This includes
areas near parking lots and roads.

If standing water is found during inspections, it will be eliminated to prevent vector
breeding.

C.9 Vector Production Minimization

Vector minimization will be a key aspect of the design of the Project utilizing, but not
necessarily limited to, the following protocols will be considered:

Guidelines included in the California Department of Public Health’s Checklist for
Minimizing Vector Production in Stormwater Management Structures (CDPH, 2010);

All requirements developed by local vector control districts or agencies; project plans
and pertinent design documents will be sent to these districts or agencies for review
and comment.

Incorporating best vector control practices into Project designs. Examples of this
include specifying manhole security barriers made of stainless steel with watertight
seals and plugs intended to prevent unauthorized access and control odors and vectors,
with City padlocks used as locking mechanisms.

Routine inspection for required vector control will be included in the final Project 0&M
Plan, which will be overseen by the City. The frequency of required inspections for
vector control will be developed during final design as well as during the initial
operation of the devices. The City will collaborate with local vector control districts or
agencies to ensure the best vector control practices are incorporated into project plans
and operation and maintenance documents.

During the design phase, when a comprehensive vector control plan is developed, it will be
reviewed by the appropriate local vector control district or agency and modified as required
to ensure all requirements are met.

cbm
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Appendix D

Monitoring Plan

identified benefits.

included in Table D-1.

Category

Goals

Table D-1. Performance Goals and Metrics

Goal/Metric

The Safe, Clean Water Program requires that a Feasibility Study include a monitoring plan that
will measure the effectiveness of the completed project, including metrics specific to the

The City of Lomita is committed to implementing a comprehensive monitoring plan that will
assess the efficacy and performance of the Downtown Lomita Multi-Benefit Stormwater Project
(Project). This will include metrics related to improving water quality. These metrics are

The full scope of the post-construction monitoring plan will be developed during the design
phase of the Project when the design of all project components has been finalized. This will
include, but may not be limited to, 1) monitoring of runoff volume captured and treated by the
various components of the Project, and 2) measuring the water quality of the runoff that is
captured and treated by the water quality components of the Project.

The City of Lomita will be responsible for conducting all monitoring as part of this plan.

Improve Water Quality by reducing pollutant loading to Wilmington
Drain and downstream waterbodies

Desired Outcomes

Capture and
infiltrate all dry
weather flow

Capture and
infiltrate 85t
Percentile 24-hour
storm

Determine required
O&M intervals

Output Indicators

Flow Data

Pollutant
concentrations
measured at influent
of BMPs

Water level data in
infiltration BMPs

Outcome Indicators

Flow Volume

Pollutant Load

Infiltration Rate

Measurement Tools and Indicators

Monitoring and
Reporting Plan

Flow sensors/auto-
samplers

Pressure transducers

Targets

Up to 5.6 acre-feet
of wet weather flow
captured by Project

Minimum of 80% of
phosphorus
removed annually by
the Project

Minimum of 80% of
zinc removed
annually by the
Project
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Appendix E

Hydrology and Water Quality Analysis Report

A hydrology and water quality analysis for the Downtown Lomita Multi-Benefit Stormwater
Project (Project) demonstrates anticipated compliance with the updated Los Angeles Regional
Water Quality Control Board (Regional Board) MS4 NPDES Permit (Regional Board, 2020).
The draft MS4 permit was introduced in August 2020, and when finalized and adopted, will
supersede the current 2012 MS4 Permit. The proposed stormwater solution involves multiple
stormwater best management practices (BMPs) working together in a treatment train to
manage the 85t percentile, 24-hour storm from a combined tributary area of 110.5 acres.

E.1 Project Definition

The Project consists of four drainage areas within the vicinity of the junction of Narbonne Ave
with Lomita Blvd as shown in Figure E-1. Three of the drainage areas (Drainage Areas 1
through 3) include diversion structures to divert flow from the storm drains for treatment,
while Drainage Area 4 involves surface flow.

Figure E-1. Drainage Areas and Proposed Diversions

Contributing areas to each Los Angeles County (County) catch basin were mapped as part of
the Dominguez Channel Watershed Strategic Green Street Implementation Plan (SBCOG,
2018.) Multiple small catch basin drainage areas were combined into each of the three larger
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diversion drainage areas shown in Figure E-1. Table E-1 lists characteristics for each
drainage area.

Table E-1. Drainage Area Characteristics

Characteristic Drainage Area #1 Drainage Area #2 Drainage Area #3 Drainage Area #4
Drainage Area (acres) 37 40 33 0.5
Flow Path Length (feet) 2,000 2,500 1,500 200
Flow Path Slope (foot/foot) 0.01 0.01 0.01 0.01
Impervious Percent 58% 72% 66% 92%

Flow length was calculated by tracing a flow path from the furthest edge of the tributary area
to most downstream catch basin and the slope was approximated by the grade of adjacent
streets. The percent impervious values were derived from the 2016 USGS National Land Cover
Database (USGS, 2016), and the soil type was derived from LA County maps (LA County).

E.2 Hydrology Calculations

The City of Lomita complies with the Los Angeles County MS4 permit through participation in
the Dominguez Channel EWMP. Although the 2020 MS4 Permit will remove the term
“Enhanced” from Watershed Management Programs, the final compliance coverage for
drainage areas that capture the 85t percentile, 24-hour storm event will remain in place.

The Los Angeles County HydroCalc calculator (version 1.0.3) was used to estimate the runoff
hydrograph from the water quality storm over the four Project drainage areas (LA County,
2018). In addition to the data listed in Table E-1, HydroCalc requires the 85th percentile
design storm depth to compute a hydrograph based on the modified rational method. The 85t
percentile, 24-hour rainfall depth was taken from County isohyets. Table E-2 lists rainfall
depth and runoff properties.

Table E-2. Runoff Characteristics

Characteristics .Area.\ to .Aree-: to 'Are.'_;\ to . Area tq
Diversion #1 Diversion #2 Diversion #3 Bioretention
85t Percentile, 24-hr Storm Depth (in) 1.0 1.0 1.0 1.0
85t Percentile, 24-hr Peak Flow (cfs) 3.4 4.4 3.8 0.16
85t Percentile, 24-hr Volume (ft3) 75,100 97,400 74,600 1,500
85t Percentile, 24-hr Volume (AF) 1.72 2.24 1.71 0.03

Infiltration BMPs downstream of each diversion are sized to infiltrate the 24-hour runoff
volume. The highest groundwater surface throughout the project area (Geotracker, 2017
measurement) is 72.8 feet below ground surface (bgs). Additionally, based on the Los Angeles
County Public Works Groundwater Well website (LACPW-2), which includes a station in
Lomita, groundwater was encountered at greater than 80 feet bgs dating back to 2002.
Drywells may extend to 10 feet above the water table (CA DWR, 2014) to a maximum depth of
60 feet. Drywell design will prohibit infiltration above 20 feet BGS to avoid to utilities,
roadways, and nearby structures.

A design infiltration rate of 16.9 in/hr has been derived from a recent soil analysis in
Downtown Lomita (Hamilton, 2020). The design infiltration rate was calculated by observing
a percolation rate of 33.8 in/hr in a 30 ft deep drywell.

CDM
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For the purpose of conceptual design of the proposed Project, this observed percolation rate
was divided by the product of three reduction factors:

®  Reduction factor for the boring percolation test (RFt, assumed to be 2),
®  Reduction factor for site soil variability (RFv, assumed to be 1), and

®  Reduction factor for long-term siltation, plugging and maintenance (RFs assumed to
be 1).

Total Reduction Factor,RF = RF; X RF, X RF;
RF=2X1x1=2

Measured Percolation Rate
RF

Design Infiltration Rate =

9 in 338 in/hr
“hr 2

These factors are supported by the LA County administrative manual for low impact
development stormwater infiltration standards (County, 2017), which allows for a range of
factors to be used. This reduction factor is considered preliminary and used for the purpose of
preliminary conceptual design. Additional Project-specific soils analyses and percolation
testing will be conducted during the design phase to further refine the infiltration rates.

To determine the number of drywells required, the runoff volume for each interval of the
HydroCalc hydrograph (Quydrocaict) was reduced by a volume equal to the design infiltration
rate multiplied by the number of drywells (Qinic) to yield a reduced flow (Qreduced,t). The
number of drywells (NumberWells) was set, using Excel GoalSeek, to prohibit the maximum
non-infiltrated storage at any timestep (Sremaining) from exceeding the combined volume of the
drywell shafts (cross-sectional area times length times the number of drywells.)

Qreducear = QHydroCalc,t - Qinfil,t

Qinfir,e = Min (Quygrocaic,, NumberWells X Screened Area X Infiltration Rate)

Sremaining,t = Qreduced,t X At + Sremaining,t—l

set Sremaining,t < NumberWells x Well Volume

The design infiltration rate of 16.9 in/hr yields 19 drywells for Diversion #2, and 15 drywells
for Diversion #3. Runoff from Drainage Area #4 will flow to proposed bioretention areas
located along the north side of Lomita Boulevard. Appendix A provides potential locations for
these bioretention areas, however optimal locations will be selected during the design phase.

For the conceptual design, the proposed infiltration gallery has been sized based on outputs of
PCSWMM, a robust hydrologic and hydraulic modeling software (PCSWMM). The dynamic
model, accounting for both storage and infiltration, has been iterated to find the minimum
infiltration gallery footprint required to manage the 85th percentile, 24-hour storm. The
infiltration gallery has been modeled assuming the following characteristics: 5 ft internal

cbm
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storage depth, 0.9 void ratio, and 6 in of freeboard. The entire footprint of the gallery is
assumed to be available for infiltration at a constant rate of 16.9 in/hr. Model results show
that the proposed infiltration gallery should be a minimum 3,100 sf to manage the entire
design storm. Final sizing will be refined during the design phase.

E.3 Water Quality Calculations

The Project is in the Wilmington Drain tributary to the Machado Lake watershed. The
Regional Board adopted the Machado Lake Nutrients Total Maximum Daily Load (Nutrients
TMDL) in 2008 and approved the Machado Lake Toxic Pollutants TMDL (Toxics TMDL) in
2010 to address Organochlorine Pesticides and Polychlorinated Biphenyls. In 2011, the
Regional Board adopted the Los Angeles and Long Beach Harbors Toxic and Metals TMDLs
which address (among other constituents) cadmium, chromium, copper, mercury, lead, and
zinc. The water quality analysis for the Project addresses Nitrogen (to examine the effects on
the Nutrients TMDL) and Zinc (to analyze impacts on the Toxic and Metals TMDL).

The anticipated reduction in Zinc and Nitrogen loads throughout the Project were analyzed
using the Watershed Management Modeling System (WMMS2) watershed model (LA County-
2). WMMS?2 establishes runoff volumes and pollutant loads for watersheds throughout LA
County through the Loading Simulation Program C++ (LSPC) model.

Figure E-3 shows that WMMS2 watershed 2094 covers the combined area of all three
diversion areas. Runoff characteristics from watershed 2094 were scaled to infer pollutant
loads from the Project drainage area.

Figure E-3. WMMS2 watershed 2094

cbhm
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WMMS?2 shows no boundary inflows into watershed 2094; all flow and pollutant loading is
assumed to be generated within the area. The three downtown Lomita watersheds are located
at the upstream boundaries of watershed 2094, and pollutant runoff to the project from these
drainages was assumed to be proportional by area to the total runoff from watershed 2094.

WMMS2 was run from October 1, 2000 to September 30, 2018 at hourly and daily time steps.
WMMS2 model output relevant to this analysis included:

®  Total rate of outflow (i.e., inflow to project) from area;

®  Total Nitrogen (dissolved + sediment-associated) concentration in outflow (mg/1);

®  Total Phosphorus (dissolved + sediment-associated) concentration in outflow (mg/1);
= Total Zinc (dissolved + sediment-associated) concentration in outflow (ug/1);

= Nitrogen mass in outflow (Ib/day);

=  Phosphorus mass in outflow (Ib/day); and

B Zinc mass in outflow (Ib/day).

Two 24-hour storm events over the 19-year period were found to have a total rainfall similar
to the 85th percentile storm event (Table E-3) with over three dry days preceding the storm
event.

Table E-3. Storm events close to 85" percentile

24-hour Storm Event Total Rainfall (inches)

12/19/2002 0.994
12/27/2004 1.003

Table E-4 shows the pollutant mass runoff from the entire watershed 2094 for each storm
event.

Table E-4. Storm Event Loads from Watershed 2094

Event ‘ 12/19/2002 12/27/2004
Total Nitrogen Mass (Ib) 102.85 153.54
Zinc Mass (lb) 14.56 32.22

WMMS?2 watershed 2094 has an area of 320 acres. The mass of each constituent in the runoff
for each of the downtown Lomita watersheds was determined by scaling the pollutant loading
for WMMS2 watershed 2094 by the drainage area to each Lomita diversion. Multipliers were
determined as the project drainage area divided by the total watershed 2094 drainage area.
Table E-5 shows the results.
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Table E-5. Lomita Drainage Area Mass Captured

Event | DA | #1 | #2 #3 Bioretention Total
Area (ac) 37 40 33 0.5 110.5
Multiplier 0.12 0.13 0.10 0.0016
Nitrogen (lb) 11.89 12.86 10.61 0.16 35.52
12/19/2002
Zinc (Ib) 1.68 1.82 1.50 0.02 5.03
Nitrogen (Ib) 17.75 19.19 15.83 0.24 53.02
12/27/2004
Zinc (Ib) 373 4.03 3.32 0.05 11.13

The Project is expected to capture between 35 and 53 1bs of Nitrogen, and 5 to 11 Ibs of Zinc
for a 24-hour, 85t percentile storm event. The combined Project drainage areas total 110.5
acres, 2.1% of the 5,057-acre drainage area to Wilmington Drain. The 2016 Dominguez
Channel EWMP (Appendix I) summarized Nitrogen and Zinc percentile loads for Wilmington
Drain Watershed for several storm events; a December 17, 2010 event had a rainfall volume
of 0.98 inches and was closest to the 1-inch 85t percentile storm. The EWMP reported a
Nitrogen load of 2,026 1b and a Zinc load of 121.2 Ib for this event. The maximum WMMS2
simulated Nitrogen load is approximately 2.6% of the December 2010 load, and the minimum
simulated Zinc load is 4% of the load observed for the 2010 storm. Due to the variation in
loads produced by different rainfall volumes reported in the EWMP (greater loads are
produced at lower rainfall in some cases), the numbers computed in WMMS2 to be captured
by the Project are considered in the appropriate range.

A mass balance was completed considering WMMS?2 flow for each tributary area and the
expected rate of diversion over a 20-year period. It was estimated that the following
reductions in pollutant loading would occur for the first and second priority projects:

®  Drainage Area 1: 91% Nitrogen reduction, and Zinc 86% reduction
®  Drainage Area 2: 93% Nitrogen reduction, and Zinc 90% reduction
®  Drainage Area 3: Nitrogen 92% reduction, and Zinc 89% reduction

These values exceed the target objective of an 80 percent reduction.
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1.0 INTRODUCTION AND PURPOSE

This report presents the results of geotechnical investigation services to gather
subsurface data for planning of a proposed infiltration system at 2145 245t Street in the
City of Lomita, California. The approximate location of the site is shown on the Site
Location Map (Figure 1).

The purpose of this investigation was to explore the subsurface soil conditions at the
location of the proposed stormwater infiltration BMP system. Our scope of work
included excavating one (1) 8-inch diameter exploratory borings to evaluate general soil
subsurface conditions and conduct percolation testing. The locations of the exploratory
borings are shown on the Percolation Test Location Plan, included as Plate A.

21

2.2

23

2.0 SITE AND SUBSURFACE CONDITIONS

EXISTING DEVELOPMENT
The site consists of a relatively flat rectangular vacant corner lot.

SUBSURFACE CONDITIONS

Based on published references, the project site is situated upon alluvium slightly
elevated and locally dissected (Qae) as shown on the “Geologic Map of the
Palos Verdes Peninsula and Vicinity, Redondo Beach, Torrance, and San Pedro
Quadrangles, Los Angeles County, California,” by Thomas W. Dibblee, JR.,
19997, Figure 2.

During our field investigation one (1) boring was excavated to a depth of
approximately 41-feet below ground surface at the approximate location shown
on Plate A. Soils generally consisted of brown, moist to wet, sandy silty clay to
about 15 feet, followed by tan/beige, damp to slightly moist, slightly silty sand to
sand with trace silt, light brown/tan in color, and generally slightly moist to moist.

More detailed descriptions of the soils encountered and conditions observed
during the subsurface exploration are recorded in the Logs of Borings, included
in Appendix A (Plate B-1). Included in the boring logs are the depths of soil
samples, barrel sample blow counts, field dry densities and field moisture
contents, as well as the relevant laboratory tests performed.

GROUNDWATER AND CAVING
Ground water was not encountered to a total depth explored of approximately 41
feet below grade. Seasonal and long-term fluctuations in the groundwater

Schiappa Percolation October 27, 2020
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conditions may occur however as a result of variations in rainfall, irrigation,
surface run-off and other factors.

The use of hollow-stem augers precluded observation of potential caving
conditions which may have otherwise occurred in an uncased hole, however

moderate caving and/or soil sloughing may be likely in site deep excavations.

3.0 PERCOLATION

Hamilton & Associates, Inc. performed percolation testing at the location of the
exploratory boring shown on Plate A. Geotechnical considerations and percolation test
procedures were based on the County of Los Angeles “Low Impact Development Best
Management Practice Guideline for Design, Investigation, and Reporting”, dated June
30, 2017. The method employed was the boring percolation test procedure.

On October 9, 2020, one (1) 8-inch diameter percolation test hole was excavated with
truck mounted drill rig equipped with hollow-stem auger equipment to a depth of
approximately 41 feet bgs. The boring was backfilled to 30-feet and bottom sealed with
bentonite prior to percolation testing. The location of percolation test hole P-1 is shown
on the attached Percolation Test Location Plan, Plate A. Soil types encountered during
excavation of the test hole boring P-1 generally consisted of sandy silty clay, silty sand,
and sand with silt.

To protect the test hole from caving, the borehole was equipped with a 4-inch diameter
perforated PVC pipes to the 30-foot depth chosen for percolation testing. Water supply
for the test hole P-1 was provided via on-site garden hose. The percolation test hole
was presoaked prior to testing. The test hole was found to drain in less than 10 minutes
therefore the high flowrate percolation test procedure was performed. A constant head
was maintained within the test hole with volume reading taken every 10 minutes for 2
hours. The following table summarizes data and percolation rates based on the above
described procedure with no factor of safety applied. Percolation Test Data Sheets are
attached to this report.

Summary of Test Results

Total |Starting Water| Total |Elapsed . Total Infiltration
Test ; Percolation :
Hole Depth Depth Gallons Time Rate (in/hr) Reduction Rate
(feet bgs) (in bgs) Added (min) Factor (RF) (in/hr)
P-1 30 15 1340 120 33.8 4.5 7.51
Schiappa Percolation October 27, 2020

15-2036-1 Page 2




The above percolation rate is calculated using the change in the water column height
inside an open borehole protected with slotted pipe with no factor of safety applied. The
‘Percolation Rate’ was converted to an ‘Infiltration Rate’ using a Los Angeles County
recommended reduction factor. Both rates are presented in the above table for your
use, as applicable.

Total Reduction Factor, RF = RFfx RFvx RFs
RF¢ = 2 (Boring Percolation)
RFvy=1t03 RFs=11t03

The value RFt refers to the reduction factor for the type of test, RF refers to the
reduction factor for site soil variability (assumed as 1.5), and RFs refers to the reduction
factor for long-term siltation, plugging and maintenance (assumed as 1.5). The Project
Civil Engineer should review the parameters and correction factors. Final selection of
correction factors should be made by the civil engineering consultant based on the site
use and the desired level of conservatism.

4.0 DISCUSSION

Infiltration test rates fall below the required minimum County infiltration rate of 0.3
inches per hour. Based on standard-of-practice testing methods used in this study,
infiltration of water by dry well at the site is considered feasible. The following sections
qualitatively address Collapsible Soil, Expansive Soil, Slopes and Liquefaction.

41 COLLAPSIBLE SOIL (HYDRO-CONSOLIDATION)
Site soils in the infiltration zone below 15 feet consist of sand with silt.
Consolidation test results (Plates C-1 and C-2) show on select samples soils
exhibit approximately 0.2 to 0.4 percent collapse when inundated with water
under 0.8 ksf loading. Hydro-consolidation settlement potential is considered to
be low to moderate.

4.2 EXPANSIVE SOILS
Soils at the proposed depth of percolation were found to consist of sand with
trace silt. The potential for soil expansion is considered to be low at the proposed
depths of infiltration.

4.3 SLOPES
Based on relatively level site topographic conditions the potential for adverse
impacts of infiltration to slopes is considered very low.

Schiappa Percolation October 27, 2020
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44 LIQUEFACTION

The term “liquefaction” describes a phenomenon in which a saturated
cohesionless soil loses strength and acquires a degree of mobility as a result of
strong ground shaking during an earthquake. The factors known to influence
liquefaction potential include soil type and depth, grain size, relative density,
groundwater level, degree of saturation, and both the intensity and duration of
ground shaking. Published data (“State of California Seismic Hazard Zones
Official Map, Torrance Quadrangle”) from the California Division of Mines and
Geology, released March 25, 1999 (Figure 3) indicates that the subject site is not
within an area identified as having a potential for soil liquefaction. Based on site
subsurface conditions and published literature, it is our opinion that the potential
for liquefaction is low.

5.0 CLOSURE

Percolation test rates at 15 feet were found to meet the County’s minimum
requirements. Based on standard-of-practice testing methods used in this study, it is
feasible to infiltrate water at the site at the depth of below 15 feet. Owing to the
unavoidably unknown soil conditions, both between and below the borings, however,
uncertainties exist in those methods. Thus, from the forgoing and from case history and
geotechnical viewpoints, it is discouraged to infiltrate water into soils near a structure.
Water induced soil movement and other problems might occur. Measures, such as
setback, increased infiltration depths, and monitoring can be taken to reduce and
control the risk of adverse impacts; however, the potential for water induced problems
cannot be completely alleviated.

This report has been prepared for the exclusive use of Luigi Schiappa Development,
Inc. and there design team for the subject Stormwater Infiltration System. The report
has not been prepared for use by other parties, and may not contain sufficient
information for purposes of other parties.

The findings contained in this report are based upon our evaluation and interpretation of
the information obtained from review of background geologic references and the
subsurface exploration described herein. No warranty is expressed or implied as to the
conditions at locations or depths other than those excavated. Should any conditions
encountered during construction differ from those described herein, this office should be
contacted immediately for recommendations prior to continuation of work.

Our findings and recommendations were obtained in accordance with generally
accepted current professional principles and local practice in geotechnical and
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engineering geological practice and reflect our best professional judgment. We make no
other warranty, either express or implied. This concludes our scope of services as
described in our proposal dated September 28, 2020. Any further geotechnical services
that may be required of our office will be performed on a time and expense basis as per
our current fee schedule.
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APPENDIX A

The following Appendix contains the substantiating data and laboratory test results to
complement this geotechnical data report.

Plate A Percolation Test Location Plan
Plate B-1 Logs of Boring

Plates C-1 and C-2 Consolidation Test Results
Plate P-1 Percolation Test Data Sheets

SITE EXPLORATION

On October 9, 2020 field exploration was performed by excavating one (1) 8-inch
diameter boring at the approximate locations indicated on the attached Percolation Test
Location Map, Plate A. The exploratory boring was excavated using a truck mounted
drill rig equipped with 8-inch hollow stem augers.

The conditions observed in ring samples were recorded and subsurface soil materials
were classified in the field by visual and tactile examination. Descriptions of soail

encountered in the exploratory boring is provided on Plate B-1.

LABORATORY TESTING

After samples were visually classified in the field and laboratory, a laboratory testing
program was performed to evaluate various geotechnical properties. The results are
presented in the following sections.

MOISTURE CONTENT AND DENSITY TESTS

The undisturbed soil retained within the sampler rings was tested in the laboratory to
determine in-place dry density and moisture content, in accordance with ASTM D2216
and D653, respectively. The results are tabulated on the Logs of Borings, included as
Plate B-1.

CONSOLIDATION

Consolidation tests were performed on selected relatively undisturbed samples to
determine the settlement characteristics of various soil samples, when in contact with
water. The results of these tests are shown graphically on the appended “C” Plates.
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FIELD LOG OF BORING NO: B-1
Sheet 1 of 1

PROJECT: Schiappa Percolation

PROJECT NO: 15-2036-1

LOCATION: 24516 Narbonne Avenue, Lomita

DATE(S) DRILLED:
DRILLED BY:

RIG MAKE/MODEL.:
DRILLING METHOD:
HOLE DIAMETER:

10/9/20 LOGGED BY: RM

Hamilton Drilling Corp. TOTAL DEPTH: 41.5'

CME 45C HAMMER TYPE: Auto Hammer
Hollow Stem Auger HAMMER DROP/ WT: 140 Ibs./30"
8-Inch SURFACE ELEVATION: Unknown

COMMENTS: No groundwater encountered
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CONSOLIDATION TEST RESULTS
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CONSOLIDATION TEST RESULTS
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Boring/Excavation PercolationTesting Field Log

Date 10/9/2020
Project Location Schiappa Percolation Boring/Test Number B-1
Project Number 15-2036-1 Diameter of Boring 8" Diameter of Casing 4"
Earth Description Sand with Silt Depth of Boring 30 Feet
Tested by BM Depth to Invert of BMP
Water Source Garden Hose Depth to Water Table
Measurement Method Depth to Initial Water Depth (d,) 15 Feet
Time Interval Standard
Start Time for Pre-Soak 10:13 Water Remaining In Boring (Y/N) No
Start Time for Standard 12:03 Standard Time Interval Between Readings 10 Minutes
Elapsed Percolation
Time Rate for
Reading Time Atime Total Gallons Reading Soil Description/Notes/Comments
Number | Start/End| (mins) Added (in/hr)
1 12:03 10 120 36.4
12:13
2 12:13 10 230 34.8
12:23
3 12:23 10 340 34.3
12:33
4 12:33 10 460 34.8
12:43
5 12:43 10 570 34.5
12:53
6 12:53 10 670 33.8
1.03
7 1:03 10 790 34.3
1:13
8 1:13 10 900 34.1
1:23
9 1:23 10 1010 34.2
1:33
10 1:33 10 1130 34.2
1:43
11 1:43 10 1230 33.5
1:53
12 1:53 10 1340 33.8
2:03

PROJECT: Schiappa Percolation

PROJECT NO: 15-2036-1

Hamilton & Associates

PLATE P-1




Appendix G

Life-Cycle Cost Estimate
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Project name

Estimate Type
Design Level

CDM Smith DB Ver.
Estimators

ENR 20 City CCI:

Notes

Prop W Stormwater Funding
Lomita
CA

Jun 2021 12,112.05

This is an Opinion of Probable Construction Cost only, as defined by
the documents provided at the level of design indicated above. CDM
Smith has no control over the cost of labor, materials, equipment, or
services furnished, over schedules, over contractor's methods of
determining prices, competitive bidding (at least 3 each - both prime
bidders and major subcontractors), market conditions or negotiating
terms. CDM Smith does not guarantee that this opinion will not vary
from actual cost, or contractor's bids.

There are not any costs provided for: Change Orders, Design
Engineering, Construction Oversight, Client Costs, Finance or Funding
Costs, Legal Fees, Land Acquisition or temporary/permanent
Easements, Operations, or any other costs associated with this project

that are not specifically part of the bidding contractor's proposed scope.

This OPCC shall remain vaild for 120 days. Beyond this date, CDM
Constructors should be notified of design changes. The estimate will
also be reviewed to reflect current market conditions.

Assumptions:

No rock excavation is required.

Only nominal dewatering is needed.

No consideration for contaminated soils or hazardous materials is
included (i.e. asbestos, lead, etc).

Based on a normal 40 hour work week with no overtime.
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Spreadsheet Level Takeoff Quantity Labor Amount | Material Amount| Sub Amount Equip Amount Other Amount Total Amount
01 Component 1: Underground Infiltration Gallery
05 Infiltration Gallery
02180 Facility Remediation
02180 Subsurface Storage Modules
12 oz/sq yd (heavy weight) Geotextile Fabric 6,660.00 sf 1,991 1,922 - 639 - 4,551
Double Storage Media Blocks 14,000.00 cf 33,871 126,000 - - 159,871
02180 Subsurface Storage Modules 2,800.00 sf 35,862 127,922 639 164,422
02180 Facility Remediation 35,862 127,922 639 164,422
02220 Demolition
02220.0400 Demo Asphalt Pavement
Saw Cut Asphalt Pavement, 6"thk 100.00 If 635 45 - 539 - 1,219
Demo Bituminous Pavement 10,890.00 sf 14,626 - - 8,225 - 22,850
Load Demo to Stockpile Cat 325 Excavator 134.44 cy 135 - - 221 - 356
Haul Demo/On Site 8cy Rear Dump 134.44 cy 1,272 - - 823 - 2,095
Load Off-site Haul Cat 325 Excavator 134.44 cy 135 - - 221 - 356
Haul Demo/Off Site 18cy Rear Dump 1 Load/Hour 14.94 load 1,413 - - 1,673 - 3,086
Demo - Tipping Fees- 134.44 cy - - 10,524 - - 10,524
02220.0400 Demo Asphalt Pavement 10,890.00 sf 18,215 45 10,524 11,701 40,485
02220 Demolition 18,215 45 10,524 11,701 40,485
02300 Earthwork
02300.0400 Ex and Backfill of Infiltration Gallery
Mob / DeMob Earthwork Equip (8hr each way) 2.00 ea 2,664 - - 3,844 - 6,508
EXCAVATION (Summary) 5,462.48 CY o o o o
Excav- Excavator C325- 33MT-186HP/1.5cy 5,462.48 cy 3,796 - - 6,199 - 9,995
BACKFILL from STOCKPILE (Summary) 4,804.48 CY - - - -
Place Backfill from Stockpile- Excavator C325-33MT- 186HP-1.5cy/CP323 Compactor 4,804.48 cy 9,248 - - 9,270 - 18,518
Place Backfill from Import- Excavator C325-33MT- 186HP/1.5cy/CP323 Compactor 137.82 cy 265 - - 266 - 531
IMPORT MATERIAL (Summary) 137.82 CY - - - -
Import Stone Fill 137.82 cy - 3,153 2,007 - - 5,160
FINE GRADE (Summary) 3,721.00 sf - - - -
Structure Subgrade- Scarify & Recompact/Proof Roll 3,721.00 sf 208 - - 188 - 395
Fine Grade- Dozer D4 3,721.00 sf 126 - - 93 - 218
EXCAVATION SPOILS-SOURCES of FILL (Grand Total) 658.00 CY - - - -
Structure Excavation Spoils (Summary) 658.00 CY - - - -
Load Spoils from Stockpile Cat 325 Excavator-32MT- 180hp 658.00 cy 583 - - 952 - 1,535
Haul Spoils/Off Site 18cy Rear Dump 1 Load/Hour 658.00 cy 3,941 - - 4,664 - 8,605
02300.0400 Ex and Backfill of Infiltration Gallery 9,555.00 cy 20,831 3,153 2,007 25,475 51,466
02300 Earthwork 20,831 3,153 2,007 25,475 51,466
02600 Drainage & Containment
02600.0400 DSBB (Debris Separating Baffle Box)
Mob / DeMob Earthwork Equip 1.00 ea 1,332 - - 1,922 - 3,254
Excav- Excavator C325- 30MT-186HP/1.5¢cy 52.58 cy 37 - - 60 - 96
Place Backfill from Stockpile- Backhoe Loader C466- 7MT- 95HP/1.5cy/Plate Compactor 37.76 cy 1,589 - - 716 - 2,306
(2ea)
Import Engineered Fill 2.33 cy - 60 34 - - 94
Load Spoils from Stockpile Cat 325 Excavator-32MT- 180hp 14.82 cy 13 - - 21 - 35
Haul Spoils/Off Site 18cy Rear Dump 2 Load/Hour 14.82 cy 45 - - 53 - 97
Unload Care & Protect Catch Basins 1.00 ea 95 - - - - 95
DSBB 6-112 5'x 10'x 8' Deep 1.00 ea 4,262 58,020 - 1,736 - 64,018
02600.0400 DSBB (Debris Separating Baffle Box) 1.00 ea 7,372 58,079 34 4,509 69,994
02600.0405 Diversion Structure
Mob / DeMob Earthwork Equip 1.00 ea 1,332 - - 1,922 - 3,254
Excav- Excavator C325- 30MT-186HP/1.5¢cy 62.77 cy 44 - - 71 - 115
Place Backfill from Stockpile- Excavator C320-20MT- 140HP/1.25cy/CP323 Compactor 46.76 cy 35 - - 42 - 77
Place Backfill from Import- Excavator C320-20MT- 140HP/1.25¢cy/CP323 Compactor 1.76 cy 1 - - 2 - 3
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Spreadsheet Level Takeoff Quantity Labor Amount | Material Amount| Sub Amount Equip Amount Other Amount Total Amount

02600.0405 Diversion Structure
Import Engineered Fill 1.76 cy - 45 26 - - 71
Load Spoils from Stockpile Cat 325 Excavator-32MT- 180hp 16.01 cy 14 - - 23 - 37
Haul Spoils/Off Site 18cy Rear Dump 1 Load/Hour 16.01 cy 96 - - 114 - 209
Unload Care & Protect Manhole 1.00 ea 121 - - 42 - 163
Place & Shape Manhole Base & Inverts- 72" 1.00 ea 331 - - - 541 872
Manhole 72" x 10' Deep 1.00 ea 2,134 5,982 - 844 - 8,960
Manhole Boots 15" 1.00 ea - 229 - - - 229
Manhole Boots 39" 2.00 ea - 1,030 - - - 1,030
Cast Iron Frame & Cover 24 in. 1.00 ea 875 - 95 - 970
02600.0405 Diversion Structure 1.00 ea 4,108 8,161 26 3,155 541 15,990

02600.0410 15" RCP Pipe from 36" to Gallery
Layout & Stake Pipe Excavation 30.00 If 14 3 - - - 18
Trenching- Excavator C330- 40MT-240HP/2.25¢cy- Average Exc. 58.40 cy 103 - - 205 - 309
Trench Bedding-Excavator C330- 40MT-240HP/2.25¢cy 1.99 cy 5 - - 11 - 16
Trench Pipe Zone Backfill- Excavator C330- 40MT-240HP/2.25cy 8.10 cy 34 - - 70 - 105
Trench Native Backfill- Loader C938 3cy 46.12 cy 303 - - 111 - 414
3/8 Stone Bedding/Zone/Engineered Fill Material 10.09 cy - 343 147 - - 490
Load & Haul Trenching Spoils to Stockpile-C446 Backhoe Loader- 85hp/1.37CY/Dump 12.28 cy 40 - - 29 - 70
Truck 8cy (4ea)
Trench Shield- 8x20 2.00 u/mo - - - 3,837 - 3,837
Pipe Detectable/Non-Detectable Tape 30.00 If 12 2 - - - 14
EXCAVATION SPOILS-SOURCES of FILL (Grand Total) 12.28 CY o o o o
Trenching Spoils (Summary) 12.28 CY - - - -
Load Spoils from Stockpile Cat 325 Excavator-32MT- 180hp 12.28 cy 11 - - 18 - 29
Haul Spoils/Off Site 18cy Rear Dump 1 Load/Hour 12.28 cy 74 - - 87 - 161
Unload Care & Protect RCP & Fittings 30.00 If 1 - - 0 - 1
Layout Pipe & Fitting 30.00 If 28 - - - - 28
RCP Equipment- Cat 325 Excavator 1.32 ch 140 - - 229 - 370
RCP Class V Pipe 15" 30.00 If 498 502 - - - 999
RCP-Encase Closure 15 7.48 cy 2,127 494 - - - 2,621
15" x 15" Slide Gate 1.00 ea 852 2,656 - - - 3,508
02600.0410 15" RCP Pipe from 36" to Gallery 30.00 If 4,243 4,000 147 4,598 12,988
02600 Drainage & Containment 15,723 70,240 206 12,261 541 98,971

02750 Concrete Paving

02751.0400 Pervious Pavement
Import Aggregate Base Fill 201.67 cy - 4,614 2,936 - - 7,550
Pervious Paving Form Oil & Hardware 200.00 sf - 125 - - - 125
Hand Fine Grade Pervious Paving 10,890.00 sf 7,904 - - - - 7,904
Pervious Paving Forms < 6" 3 Form Use 200.00 sf 4,855 151 - - - 5,006
Truck Place Pervious Paving 201.67 cy 8,535 - - - - 8,535
Finish @ Pervious Paving 10,890.00 sf 8,192 - - - - 8,192
Water Base Non-Residual Cure 10,890.00 sf 2,115 898 - - - 3,013
Redi-Mix Pervious Concrete 201.67 cy - 50,417 - - - 50,417
02751.0400 Pervious Pavement 10,890.00 sf 31,601 56,206 2,936 90,743
02750 Concrete Paving 31,601 56,206 2,936 90,743
05 Infiltration Gallery 122,231 257,565 15,673 50,076 541 446,086
01 Component 1: Underground Infiltration Gallery 122,231 257,565 15,673 50,076 541 446,086

02 Component 2: Dry Wells Along Medians on Lomita Blvd
10 Dry Wells on Lomita Blvd from Diversion Structure 2
01590 Safety/Traffic/Pollution Control

01590.0400 Traffic Control
Mobilize Traffic Control Sub 1.00 Is - - 1,000 - - 1,000
Traffic Barrel w/Flasher Light (HDPE) 250.00 ea 9,073 - - - 28,750 37,823
Flashing Arrow Panel 60.00 day - - 9,000 - - 9,000
Changeable Message Sign 60.00 day - - 12,000 - - 12,000
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01590.0400 Traffic Control
Place Concrete Jersey Barriers 500.00 If - - - - 3,333 3,333
Rent- 10" Jersey Barriers (1st MO) 500.00 If - - - - 2,000 2,000
Rent- 10" Jersey Barriers (2nd MO) 500.00 If - - - - 1,500 1,500
Remove Concrete Jersey Barriers 500.00 If - - - - 3,333 3,333
01590.0400 Traffic Control 1.00 Is 9,073 22,000 38,917 69,989
01590 Safety/Traffic/Pollution Control 9,073 22,000 38,917 69,989
02220 Demolition
02220.0400 Demo Asphalt Pavement
Saw Cut Asphalt Pavement, 6"thk 1,750.00 If 11,115 788 - 9,436 - 21,338
Demo Bituminous Pavement 10,000.00 sf 13,431 - - 7,553 - 20,983
Load Demo to Stockpile Cat 325 Excavator 185.19 cy 185 - - 305 - 490
Haul Demo/On Site 8cy Rear Dump 185.19 cy 1,752 - - 1,133 - 2,885
Load Off-site Haul Cat 325 Excavator 185.19 cy 185 - - 305 - 490
Haul Demo/Off Site 18cy Rear Dump 1 Load/Hour 20.58 load 1,947 - - 2,304 - 4,250
Demo - Tipping Fees- 185.19 cy - - 14,495 - - 14,495
02220.0400 Demo Asphalt Pavement 10,000.00 sf 28,614 788 14,495 21,034 64,931
02220 Demolition 28,614 788 14,495 21,034 64,931
02520 Wells
02520.0400 Dry Wells
Mobilize/Demobilize Drilling Crew 19.00 ea - - 11,875 - - 11,875
Drill/Develop Drywell 19.00 ea - - 593,750 - - 593,750
Pre-treatment Contruction 19.00 ea 237,500 - - 237,500
Haul-off Spoil to Landfill 19.00 ea - - 95,000 - - 95,000
Sighting and Digaler/no parking signs 19.00 ea - - 2,375 - - 2,375
Geotechnical Observation, percolation testing and screening 19.00 ea - - 47,500 - - 47,500
Traffic Control 19.00 ea - - 118,750 - - 118,750
Permitting 19.00 ea - - 2,375 - - 2,375
CEQA 19.00 ea - - 4,750 - - 4,750
02520.0400 Dry Wells 19.00 ea 1,113,875 1,113,875
02520 Wells 1,113,875 1,113,875
02600 Drainage & Containment
02600.0400 DSBB (Debris Separating Baffle Box)
Mob / DeMob Earthwork Equip 1.00 ea 1,332 - - 1,922 - 3,254
Excav- Excavator C325- 30MT-186HP/1.5¢cy 58.42 cy 41 - - 66 - 107
Place Backfill from Stockpile- Backhoe Loader C466- 7MT- 95HP/1.5¢cy/Plate Compactor 37.09 cy 1,561 - - 704 - 2,265
(2ea)
Import Engineered Fill 2.59 cy - 67 38 - - 104
Load Spoils from Stockpile Cat 325 Excavator-32MT- 180hp 21.33 cy 19 - - 31 - 50
Haul Spoils/Off Site 18cy Rear Dump 2 Load/Hour 21.33 cy 64 - - 76 - 140
Unload Care & Protect Catch Basins 1.00 ea 95 - - - - 95
DSBB 6-1126' x 12' x 8' Deep 1.00 ea 4,262 71,110 - 1,736 - 77,108
02600.0400 DSBB (Debris Separating Baffle Box) 1.00 ea 7,373 71,176 38 4,535 83,122
02600.0405 Diversion Structure
Mob / DeMob Earthwork Equip 1.00 ea 1,332 - - 1,922 - 3,254
Excav- Excavator C325- 30MT-186HP/1.5¢cy 62.77 cy 44 - - 71 - 115
Place Backfill from Stockpile- Excavator C320-20MT- 140HP/1.25¢cy/CP323 Compactor 46.76 cy 35 - - 42 - 77
Place Backfill from Import- Excavator C320-20MT- 140HP/1.25cy/CP323 Compactor 1.76 cy 1 - - 2 - 3
Import Engineered Fill 1.76 cy - 45 26 - - 71
Load Spoils from Stockpile Cat 325 Excavator-32MT- 180hp 16.01 cy 14 - - 23 - 37
Haul Spoils/Off Site 18cy Rear Dump 1 Load/Hour 16.01 cy 96 - - 114 - 209
Unload Care & Protect Manhole 1.00 ea 121 - - 42 - 163
Place & Shape Manhole Base & Inverts- 72" 1.00 ea 331 - - - 541 872
Manhole 72" x 10' Deep 1.00 ea 2,134 5,982 - 844 - 8,960
Manhole Boots 15" 1.00 ea - 229 - - - 229
Manhole Boots 39" 2.00 ea - 1,030 - - - 1,030
Cast Iron Frame & Cover 24 in. 1.00 ea 875 - 95 - 970
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02600.0405 Diversion Structure 1.00 ea 4,108 8,161 26 3,155 541 15,990
02600.0411 15" RCP Pipe between Wells
Layout & Stake Pipe Excavation 545.00 If 258 60 - - - 318
Trenching- Excavator C330- 40MT-240HP/2.25cy- Average Exc. 771.52 cy 1,367 - - 2,714 - 4,081
Trench Bedding-Excavator C330- 40MT-240HP/2.25¢cy 36.17 cy 96 - - 196 - 292
Trench Pipe Zone Backfill- Excavator C330- 40MT-240HP/2.25¢cy 147.11 cy 626 - - 1,274 - 1,899
Trench Native Backfill- Loader C938 3cy 548.50 cy 3,607 - - 1,320 - 4,926
3/8 Stone Bedding/Zone/Engineered Fill Material 183.28 cy - 6,238 2,668 - - 8,906
Load & Haul Trenching Spoils to Stockpile-C446 Backhoe Loader- 85hp/1.37CY/Dump 223.02 cy 728 - - 535 - 1,264
Truck 8cy (4ea)
Trench Shield- 8x20 3.00 u/mo - - - 5,755 - 5,755
Pipe Detectable/Non-Detectable Tape 545.00 If 218 33 - - - 251
EXCAVATION SPOILS-SOURCES of FILL (Grand Total) 223.02 CY - - - -
Trenching Spoils (Summary) 223.02 CY - - - -
Load Spoils from Stockpile Cat 325 Excavator-32MT- 180hp 223.02 cy 198 - - 323 - 520
Haul Spoils/Off Site 18cy Rear Dump 1 Load/Hour 223.02 cy 1,336 - - 1,581 - 2,917
Unload Care & Protect RCP & Fittings 545.00 If 15 - - 5 - 20
Layout Pipe & Fitting 545.00 If 516 - - - - 516
RCP Equipment- Cat 320 Excavator 23.98 ch 2,550 - - 3,086 - 5,635
RCP Class V Pipe 15" 545.00 If 9,038 9,112 - - - 18,151
RCP-Encase Closure 15 63.60 cy 18,081 4,198 - - - 22,279
15" x 15" Slide Gate 1.00 ea 852 2,656 - - - 3,508
02600.0411 15" RCP Pipe between Wells 545.00 If 39,484 22,297 2,668 16,788 81,237
02600 Drainage & Containment 50,965 101,633 2,732 24,478 541 180,349
02740 Asphalt Paving
02740.0400 Asphalt Pavement
--- Total Aggregate Base Area --- 10,000.00 sf - - - -
Scarify & Recompact/Proof Roll 10,000.00 sf 2,665 - - 2,407 - 5,072
Aggregate Base-Parking Lots 246.91 cy 1,316 - - 1,107 - 2,423
Aggregate Base 246.91 cy - 4,938 1,728 - - 6,667
Mob/Demob Asphalt Paving Equipment 2.00 ea - - 6,250 - - 6,250
Total Asphalt Ton 437.50 ton - - - -
Roadway- Bituminous Surface/Wearing Course 1.0" 1,111.11 sy 678 5,273 1,055 524 - 7,530
Roadway- Bituminous Binder/Intermediate Course 2.0" 1,111.11 sy 1,130 11,719 2,344 874 - 16,066
Roadway- Bituminous Base Course 4" 1,111.11 sy 1,577 22,604 4,521 1,220 - 29,922
Roadway- Tack Coat 1,111.11 sy - 521 - 222 - 743
02740.0400 Asphalt Pavement 10,000.00 sf 7,367 45,055 15,898 6,354 74,674
02740 Asphalt Paving 7,367 45,055 15,898 6,354 74,674
10 Dry Wells on Lomita Blvd from Diversion Structure 2 96,019 147,476 1,169,000 51,866 39,458 1,503,818
15 Dry Wells on Lomita Blvd from Diversion Structure 3
01590 Safety/Traffic/Pollution Control
01590.0400 Traffic Control
Mobilize Traffic Control Sub 1.00 Is - - 1,000 - - 1,000
Traffic Barrel w/Flasher Light (HDPE) 250.00 ea 9,073 - - - 28,750 37,823
Flashing Arrow Panel 60.00 day - - 9,000 - - 9,000
Changeable Message Sign 60.00 day - - 12,000 - - 12,000
Place Concrete Jersey Barriers 500.00 If - - - - 3,333 3,333
Rent- 10" Jersey Barriers (1st MO) 500.00 If - - - - 2,000 2,000
Rent- 10" Jersey Barriers (2nd MO) 500.00 If - - - - 1,500 1,500
Remove Concrete Jersey Barriers 500.00 If - - - - 3,333 3,333
01590.0400 Traffic Control 1.00 Is 9,073 22,000 38,917 69,989
01590 Safety/Traffic/Pollution Control 9,073 22,000 38,917 69,989
02220 Demolition
02220.0400 Demo Asphalt Pavement
Saw Cut Asphalt Pavement, 6"thk 2,000.00 If 12,703 900 - 10,784 - 24,386
Demo Bituminous Pavement 8,550.00 sf 11,483 - - 6,457 - 17,940
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02220.0400 Demo Asphalt Pavement
Load Demo to Stockpile Cat 325 Excavator 158.33 cy 158 - - 260 - 419
Haul Demo/On Site 8cy Rear Dump 158.33 cy 1,498 - - 969 - 2,467
Load Off-site Haul Cat 325 Excavator 158.33 cy 158 - - 260 - 419
Haul Demo/Off Site 18cy Rear Dump 1 Load/Hour 17.59 load 1,664 - - 1,970 - 3,634
Demo - Tipping Fees- 158.33 cy - - 12,394 - - 12,394
02220.0400 Demo Asphalt Pavement 8,500.00 sf 27,665 900 12,394 20,700 61,659
02220 Demolition 27,665 900 12,394 20,700 61,659

02520 Wells

02520.0400 Dry Wells
Mobilize/Demobilize Drilling Crew 15.00 ea - - 9,375 - - 9,375
Drill/Develop Drywell 15.00 ea - - 468,750 - - 468,750
Pre-treatment Contruction 15.00 ea 187,500 - - 187,500
Haul-off Spoil to Landfill 15.00 ea - - 75,000 - - 75,000
Sighting and Digaler/no parking signs 15.00 ea - - 1,875 - - 1,875
Geotechnical Observation, percolation testing and screening 15.00 ea - - 37,500 - - 37,500
Traffic Control 15.00 ea - - 93,750 - - 93,750
Permitting 15.00 ea - - 1,875 - - 1,875
CEQA 15.00 ea - - 3,750 - - 3,750
02520.0400 Dry Wells 15.00 ea 879,375 879,375
02520 Wells 879,375 879,375

02600 Drainage & Containment

02600.0400 DSBB (Debris Separating Baffle Box)
Mob / DeMob Earthwork Equip 1.00 ea 1,332 - - 1,922 - 3,254
Excav- Excavator C325- 30MT-186HP/1.5¢cy 58.42 cy 41 - - 66 - 107
Place Backfill from Stockpile- Backhoe Loader C466- 7MT- 95HP/1.5cy/Plate Compactor 37.09 cy 1,561 - - 704 - 2,265
(2ea)
Import Engineered Fill 2.59 cy - 67 38 - - 104
Load Spoils from Stockpile Cat 325 Excavator-32MT- 180hp 21.33 cy 19 - - 31 - 50
Haul Spoils/Off Site 18cy Rear Dump 2 Load/Hour 21.33 cy 64 - - 76 - 140
Unload Care & Protect Catch Basins 1.00 ea 95 - - - - 95
DSBB 6-112 6' x 12' x 8' Deep 1.00 ea 4,262 71,110 - 1,736 - 77,108
02600.0400 DSBB (Debris Separating Baffle Box) 1.00 ea 7,373 71,176 38 4,535 83,122

02600.0405 Diversion Structure
Mob / DeMob Earthwork Equip 1.00 ea 1,332 - - 1,922 - 3,254
Excav- Excavator C325- 30MT-186HP/1.5¢cy 62.77 cy 44 - - 71 - 115
Place Backfill from Stockpile- Excavator C320-20MT- 140HP/1.25cy/CP323 Compactor 46.76 cy 35 - - 42 - 77
Place Backfill from Import- Excavator C320-20MT- 140HP/1.25cy/CP323 Compactor 1.76 cy 1 - - 2 - 3
Import Engineered Fill 1.76 cy - 45 26 - - 71
Load Spoils from Stockpile Cat 325 Excavator-32MT- 180hp 16.01 cy 14 - - 23 - 37
Haul Spoils/Off Site 18cy Rear Dump 1 Load/Hour 16.01 cy 96 - - 114 - 209
Unload Care & Protect Manhole 1.00 ea 121 - - 42 - 163
Place & Shape Manhole Base & Inverts- 72" 1.00 ea 331 - - - 541 872
Manhole 72"x 10' Deep 1.00 ea 2,134 5,982 - 844 - 8,960
Manhole Boots 15" 1.00 ea - 229 - - - 229
Manhole Boots 39" 2.00 ea - 1,030 - - - 1,030
Cast Iron Frame & Cover 24 in. 1.00 ea 875 - 95 - 970
02600.0405 Diversion Structure 1.00 ea 4,108 8,161 26 3,155 541 15,990

02600.0411 15" RCP Pipe between Wells
Layout & Stake Pipe Excavation 465.00 If 220 51 - - - 271
Trenching- Excavator C330- 40MT-240HP/2.25cy- Average Exc. 658.27 cy 1,166 - - 2,316 - 3,482
Trench Bedding-Excavator C330- 40MT-240HP/2.25¢cy 30.86 cy 82 - - 167 - 249
Trench Pipe Zone Backfill- Excavator C330- 40MT-240HP/2.25¢cy 125.52 cy 534 - - 1,087 - 1,621
Trench Native Backfill- Loader C938 3cy 467.99 cy 3,077 - - 1,126 - 4,203
3/8 Stone Bedding/Zone/Engineered Fill Material 156.37 cy - 5,322 2,277 - - 7,599
Load & Haul Trenching Spoils to Stockpile-C446 Backhoe Loader- 85hp/1.37CY/Dump 190.28 cy 621 - - 457 - 1,078
Truck 8cy (4ea)
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Prop W Stormwater Funding

Spreadsheet Level Takeoff Quantity Labor Amount | Material Amount| Sub Amount Equip Amount Other Amount Total Amount
02600.0411 15" RCP Pipe between Wells
Trench Shield- 8x20 3.00 u/mo - - - 5,755 - 5,755
Pipe Detectable/Non-Detectable Tape 465.00 If 186 28 - - - 214
EXCAVATION SPOILS-SOURCES of FILL (Grand Total) 190.28 CY o o o o
Trenching Spoils (Summary) 190.28 CY - - - -
Load Spoils from Stockpile Cat 325 Excavator-32MT- 180hp 190.28 cy 169 - - 275 - 444
Haul Spoils/Off Site 18cy Rear Dump 1 Load/Hour 190.28 cy 1,140 - - 1,349 - 2,488
Unload Care & Protect RCP & Fittings 465.00 If 12 - - 4 - 17
Layout Pipe & Fitting 465.00 If 441 - - - - 441
RCP Equipment- Cat 320 Excavator 20.46 ch 2,175 - - 2,633 - 4,808
RCP Class V Pipe 15" 465.00 If 7,711 7,775 - - - 15,486
RCP-Encase Closure 15 50.51 cy 14,358 3,333 - - - 17,692
15" x 15" Slide Gate 1.00 ea 852 2,656 - - - 3,508
02600.0411 15" RCP Pipe between Wells 465.00 If 32,745 19,165 2,277 15,168 69,355
02600 Drainage & Containment 44,226 98,502 2,340 22,858 541 168,467
02740 Asphalt Paving
02740.0400 Asphalt Pavement
--- Total Aggregate Base Area --- 8,550.00 sf - - - -
Scarify & Recompact/Proof Roll 8,550.00 sf 2,279 - - 2,058 - 4,337
Aggregate Base-Parking Lots 211.11 cy 1,125 - - 946 - 2,072
Aggregate Base 21111 cy - 4,222 1,478 - - 5,700
Mob/Demob Asphalt Paving Equipment 2.00 ea - - 6,250 - - 6,250
Total Asphalt Ton 374.06 ton - - - -
Roadway- Bituminous Surface/Wearing Course 1.0" 950.00 sy 580 4,509 902 448 - 6,439
Roadway- Bituminous Binder/Intermediate Course 2.0" 950.00 sy 966 10,020 2,004 747 - 13,737
Roadway- Bituminous Base Course 4" 950.00 sy 1,349 19,327 3,865 1,043 - 25,584
Roadway- Tack Coat 950.00 sy - 445 - 190 - 635
02740.0400 Asphalt Pavement 8,550.00 sf 6,299 38,522 14,499 5,433 64,753
02740 Asphalt Paving 6,299 38,522 14,499 5,433 64,753
15 Dry Wells on Lomita Blvd from Diversion Structure 3 87,262 137,925 930,607 48,991 39,458 1,244,243
02 Component 2: Drv Wells Along Medians on Lomita Bivd 183,280 285,401 2,099,607 100,857 78,916 2,748,061
03 Component 3: Improvements Along Lomita Bivd
20 Lomita Blvd Improvements
02760 Pavement Specialty & Mark
02760.0400 Pavement Markings
Traffic Control 1.00 Is - - 4,000 - - 4,000
Mobilize Pavement Markings Subcontractor 1.00 Is - - 1,250 - - 1,250
Painted Lines - 4" Wide dashed 4,800.00 If - - 7,200 - - 7,200
Painted Lines - Bike Lane Delineation 2,400.00 If - - 3,000 - - 3,000
Painted Bike Lane Symbol 8.00 ea - - 1,500 - - 1,500
02760.0400 Pavement Markings 1.00 Is 16,950 16,950
02760 Pavement Specialty & Mark 16,950 16,950
02930 Trees/Shrubs/Groundcover
02930.0400 Trees
Trees - 30.00 ea - - 56,250 - - 56,250
Trees - Guying 30.00 ea - - 563 - - 563
Trees - Maintenance 30.00 ea - - 9,375 - - 9,375
02930.0400 Trees 30.00 ea 66,188 66,188
02930.0401 Median Strip Vegetation or Vegetation along Lomita/Narbonne
Planting Bed Preparation 74.07 cy - - 5,000 - - 5,000
Weed Barrier - Polyethylene 6,000.00 sf - - 1,125 - - 1,125
Fertilizer 6,000.00 sf - - 225 - - 225
Lime 6,000.00 sf - - 113 - - 113
Groundcover Plants 2,000.00 ea - - 37,500 - - 37,500
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Spreadsheet Level Takeoff Quantity | Labor Amount | Material Amount| Sub Amount Equip Amount | Other Amount Total Amount
02930.0401 Median Strip Vegetation or Vegetation along Lomita/Narbonne 6,000.00 sf 43,963 43,963
02930 Trees/Shrubs/Groundcover 110,150 110,150
20 Lomita Blvd Improvements 127,100 127,100
03 Component 3: Improvements Along Lomita Blvd 127,100 127,100
04 Component 4: Bioretention and Trees along Narbonne Ave
25 Bioretention and Trees along Narbonne Ave
02300 Earthwork
02300.0405 Place Bio Retention Soil
Purchase and Haul Bioretention Soil 50.00 cy 101 1,359 - 138 1,598
Place Bioretention Soil 50.00 cy 483 - - 789 1,273
Geotextile Fabric 100.00 sy 87 91 - 16 194
02300.0405 Place Bio Retention Soil 50.00 cy 672 1,450 943 3,065
02300 Earthwork 672 1,450 943 3,065
02770 Curbs & Gutters
02770.0400 Bioretention with curb cutouts
Curbs- Remove & Demo 50.00 If 2,989 - - 2,399 5,387
Curb 12" 50.00 If - - 1,500 - 1,500
02770.0400 Bioretention with curb cutouts 50.00 If 2,989 1,500 2,399 6,887
02770 Curbs & Gutters 2,989 1,500 2,399 6,887
02870 Site Furnishings
02870.0400 Benches
Benches - Alum 10.00 ea 2,199 12,000 - 760 14,958
02870.0400 Benches 10.00 ea 2,199 12,000 760 14,958
02870 Site Furnishings 2,199 12,000 760 14,958
02930 Trees/Shrubs/Groundcover
02930.0400 Trees
Trees - 15.00 ea - - 28,125 - 28,125
Trees - Guying 15.00 ea - - 281 - 281
Trees - Maintenance 15.00 ea - - 4,688 - 4,688
02930.0400 Trees 15.00 ea 33,094 33,094
02930.0402 Vegetation
Planting Bed Preparation 24.69 cy - - 1,667 - 1,667
Weed Barrier 2,000.00 sf - - 375 - 375
Fertilizer 2,000.00 sf - - 75 - 75
Lime 2,000.00 sf - - 38 - 38
Groundcover Plants 666.67 ea - - 12,500 - 12,500
02930.0402 Vegetation 2,000.00 sf 14,654 14,654
02930 Trees/Shrubs/Groundcover 47,748 47,748
25 Bioretention and Trees along Narbonne Ave 5,859 13,450 49,248 4,101 72,658
04 Component 4: Bioretention and Trees along Narbonne 5,859 13,450 49,248 4,101 72,658

Ave
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Estimate Totals

Description Amount Totals Hours Rate
Labor 311,370 3,417 hrs
Material 556,416
Subcontract 2,291,628
Equipment 155,034 1,598 hrs
Other 79,457
Subtotal Direct Cost 3,393,905 3,393,905

General Conditions
GC General Conditions 407,269 12.00 %
Subtotal General Conditions 407,269 3,801,174

Indirect Costs

Building Permits(% total cost) 5,370 0.10 %
Sales Tax (MEO) 68,045 9.50 %
Bldr's Risk Ins (% total cost)
Gen Liab Ins (% total cost) 53,699 1.00 %
GC Bonds (% total cost) 80,549 150 %
Subtotal Prior to OH&P 207,663 4,008,837
Contractor Total OH&P 481,060 12.00 %
Subtotal with OH&P 481,060 4,489,897
Construction Contingency 673,485 15.00 %
Total Cost in Today's Dollars 673,485 5,163,382
Escalation to Mid Point Constr 206,535 4.00 %
Based on 4% per year
206,535 5,369,917
Total 5,369,917

"This Opinion of Probable Construction Cost is produced in accordance with CDM Smith's Firmwide Quality policies and best practices as
described in CDM Smith's Estimating Manual Dated 01/03/12 Section 10 titled Quality Control. | hereby attest that the Cost Estimating policies
and procedures were followed in preparation of the Opinion of Probable Cost"

Lead Egfimator inifialy - TJS Date 7/9/2021
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Schedule for Design Phase

Conceptual Design (previously completed)

Downtown Lomita Multi-Benefit Stormwater 2022

May June July Aug Sept Oct

Nov Dec

2023
Jan

Feb

Mar

Apr

May June July Aug Sept Oct

SCW Program Funding Awarded (estimated)

Design Firm Selection and Contracting

Develop Design Scope of Work

Prepare 1st Sumbittal (30% Design)

Deliver 1st Submittal {30% Design)

Prepare 2nd Sumbittal (60% Design)

Deliver 2nd Submittal (60% Design)

Prepare 3rd Sumbittal (90% Design)

Deliver 2rd Submittal (90% Design)

Prepare Final Sumbittal (100% Design)

Deliver Final Submittal (100% Design)

CEQA

Conduct Initial Study

Prepare ND/MND (with public review)

Prepare EIR {if required, with public review)

Agency Agreements

Environmental Permits

Right-of-Way Permits

Design Phase complete

Figure H-1 Design Phase Schedule

H-1
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July 26, 2021

Safe Clean Water Program

South Santa Monica Bay WASC

c/o Los Angeles County Public Works
900 South Fremont Avenue
Alhambra, California 91803

Dear Watershed Area Steering Committee:

As the Assemblymember representing California’s 66t Assembly District, I am writing to
express my support for the City of Lomita’s Downtown Lomita Multi-Benefit Stormwater
Project application for Safe, Clean Water Program funding. The project will provide the
community with water quality benefits, flood control benefits, and community beautification
and recreation benefits.

Located in the downtown area of Lomita, the project will capture and infiltrate stormwater
flow that would otherwise carry harmful urban pollutants downstream to Wilmington Drain
and Machado Lake. By infiltrating stormwater underground, in a City-owned parking lot and
in underground wells, the project will reduce the risk of flooding. Other key components of
the project include the planting of trees and vegetated areas, installation of benches in the
downtown area, and addition of a bike lane bike locking locations.

From a stormwater regulatory standpoint, the City of Lomita is required to comply with the
Los Angeles County Municipal Separate Storm Sewer System (MS4) National Pollutant
Discharge Elimination System (NPDES) Permit (MS4 Permit). This requires the City to reduce
the loading of pollutants, such as nutrients and metals currently carried to Wilmington Drain
and Machado Lake by stormwater runoff. This project will capture and infiltrate nearly six
acre-feet of stormwater runoff, which will help the City to achieve regulatory compliance. The
award would allow the City of Lomita to design and complete this essential project.

[ am pleased to offer my support for this application for Safe, Clean Water Program funding
and encourage you to favorably consider this project. If you have any questions, please
contact my District Director Melissa Ramoso at (310) 375-0691 or
Melissa.Ramoso@asm.ca.gov.

Sincerely,

Al Muratsuchi
Assemblymember, 66th District



July 20, 2021

Safe Clean Water Program

South Santa Monica Bay WASC

c/o Los Angeles County Public Works
900 South Fremont Avenue
Alhambra, California 91803

Dear Watershed Area Steering Committee:

On behalf of the Lomita Chamber of Commerce and its Board of Directors, | am writing
to express our support for the City of Lomita’s Downtown Lomita Multi-Benefit
Stormwater Project.

This project will capture and infiltrate nearly six acre-feet of stormwater runoff, which
will reduce pollutant loading to downstream-receiving water bodies including the
Wilmington Drain and Machado Lake. Additionally, the project will provide features that
directly benefit the community’s wellbeing, including a bike lane, new trees which will
provide shade, and native, drought tolerant vegetation that will reduce the heat island
effect and beautify the downtown area.

If funded, the award would allow the City of Lomita to design the project and be one
step closer to seeing this important project built. We are pleased to offer support for this
application for Safe, Clean Water Program funding and encourage you to favorably
consider this project.

Thank you.

Fad

Heidi Butzine
President/CEO
Lomita Chamber of Commerce



Safe Clean Water Program

South Santa Monica Bay WASC

c/o Los Angeles County Public Works
900 South Fremont Avenue
Alhambra, California 91803

Dear Watershed Area Steering Committee:

On behalf of over 5,000 members of the South Bay Association of Realtors®, | am pleased to submit this
letter of support for the City of Lomita’s Downtown Lomita Multi-Benefit Stormwater Project.

This project will capture and infiltrate nearly six acre-feet of stormwater runoff, which will reduce
pollutant loading to downstream receiving waterbodies including Wilmington Drain and Machado Lake.
Additionally, the project will provide features that directly benefit the community’s wellbeing, including
a bike lane, new trees which will provide shade, and native, drought tolerant vegetation that will reduce
the heat island effect and beautify the downtown area. With key placement of benches, the downtown
area of Lomita Boulevard will be even more inviting to pedestrians who want to enjoy the downtown
area. As our community continues to ease back into the local activities that we know and love, this
project will help revitalize sustainable gathering spaces that the city and its residents can be proud of.

If funded, the award would allow the City of Lomita to design the project and be one step closer to
seeing this important project built. We are pleased to offer our support for this application for Safe,
Clean Water Program funding and encourage you to favorably consider this project.

Sincerely,

1

Theresa Bruno

2021 Association President
South Bay Association of Realtors®



Coryell, Jennifer L.

From: Travis Graham <travcgraham@gmail.com>
Sent: Friday, July 2, 2021 3:38 PM

To: Coryell, Jennifer L.

Cc: downtownlomitaproject@lomitacity.com
Subject: Re: Project in downtown Lomita

Hello Jenn,

Thanks for the follow up email. | did read it and | believe the project in question would be of great benefit to the City of
Lomita. Because we have an arid climate in Lomita, we have very inconsistent rain levels from year to year. For
example, last year we saw very little rain, but less than ten years ago while living less than a mile from the area in
question, we saw a record breaking amount of rain. A stormwater system would go a long way to prevent flooding
when we have wetter winters.

| hope this helps!

Regards,

Travis Graham

Co-Owner, Still Got It Fitness
2173 Lomita Blvd.

Lomita, Ca. 90717

On Tue, Jun 29, 2021 at 7:08 PM Coryell, Jennifer L. <coryelljl@cdmsmith.com> wrote:

Hello - My colleague spoke with one of your employees last week about a project the City of Lomita is proposing in
downtown Lomita that has many community beautification elements. Below is a description of the project in more
detail. We are very excited about this project and hope it will be successful in securing funding from the Safe, Clean
Water Program (Measure W), which is a county wide, competitive grant program for projects such as this. Currently,
we would like to show the selection committee that there is strong community support for this project. Since the
project is located within the vicinity of your fitness center, we were hoping you would be able to provide us with a
letter/email of support. If the project is selected, during the design phase the team will set up workshops to get the
community’s input on the design, so there would be more opportunity to give us feedback and let us know what would
best serve you and the community.

Project description: The Downtown Lomita Multi-Benefit Stormwater Project is a proposed City of Lomita stormwater
management project that will provide the community with water quality benefits, flood control benefits, and
community beautification and recreation benefits. Located in the downtown area of Lomita, south of City Hall on
Narbonne Avenue and extending to a stretch of Lomita Boulevard from Lucille Avenue to Woodward Avenue, the
project will capture and infiltrate stormwater flow that would otherwise carry harmful urban pollutants downstream to
Wilmington Drain and Machado Lake. By infiltrating stormwater underground in a City-owned parking lot on Narbonne
Avenue and in underground wells under Lomita Boulevard, the project will reduce the risk of flooding along Narbonne
Avenue. Other key components of the project include the planting of dozens of trees along Narbonne Avenue and
Lomita Boulevard as well as new vegetated areas along the sidewalk that will further capture stormwater in a natural
way. These features will reduce the heat island effect that can occur in areas where there are large stretches of
pavement by providing shade and vegetated ground cover that will absorb the heat. With key placement of benches,

1



the downtown area of Lomita Boulevard will be even more inviting to pedestrians who want to enjoy the downtown
area. As a recreational feature and as part of the City’s plan to increase alternatives to vehicle use, a bike lane will be
added along Lomita Boulevard from Woodward Avenue to Lucille Avenue, which is one part of a more expansive
bicycle and pedestrian plan for the City. This bike lane will provide a safe location for bicyclists traveling to the
downtown area and for those just passing by. Additional bike locking locations will also be provided in key locations to
further encourage this healthy mode of transportation that also helps reduce pollution.

A letter or even a quick sentence indicating you think the project would benefit the community and that you support it
would go a long way. This can be emailed back to me and please also copy the City at
DowntownlLomitaProject@lomitacity.com (please note that this account is set up just for this purpose and any other
communication with the City should follow proper channels).

Please feel free to ask me any questions about the project. Thank you for your support!

Best,

Jenn

Jennifer Coryell, PE*

Water Resources Engineer

CDM Smith

125 S. Wacker Drive, Suite 700, Chicago, IL 60606
(direct) 312.780.7716 (office) 312.346.5000
cdmsmith.com

*Licensed in IL and CA
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COUNTY OF LOS ANGELES
DEPARTMENT OF PUBLIC WORKS

“To Enrich Lives Through Effective and Caring Service”

900 SOUTH FREMONT AVENUE
) ALHAMBRA, CALIFORNIA 91803-1331
MARK PESTRELLA, Director Telephone: (626) 458-5100

http://dpw.lacounty.gov ADDRESS ALL CORRESPONDENCE TO:
P.0. BOX 1460
ALHAMBRA, CALIFORNIA 91802-1460

IN REPLY PLEASE

rererTOFILE:  S\WP-1
July 14, 2021

Ms. Carla Dillon, Director
City of Lomita Public Works
24300 Narbonne Avenue
Lomita, CA 90717

Dear Ms. Dillon:

DOWNTOWN LOMITA MULTI-BENEFIT STORMWATER PROJECT
LETTER OF CONCEPTUAL APPROVAL FOR SAFE, CLEAN WATER PROGRAM
CONSIDERATION OF INFRASTRUCTURE FUNDING

Los Angeles County Flood Control District has been engaged to review the following
multi-benefit project concept and is hereby providing this letter of conceptual approval:

Downtown Lomita Multi-Benefit Stormwater Project
City of Lomita
Dominguez Channel

We understand the proposed multi-benefit project concept involves three structures that
will divert runoff out of existing storm drains owned by the District. Diversion Structure
No. 1 will divert runoff from a 36-inch RCP storm drain in Narbonne Avenue into a
separating baffle box (DSBB) for pretreatment followed by discharge to an underground
infiltration gallery located at 24418 Narbonne Avenue. Diversion Structure No. 2 will
direct runoff from a 39-inch RCP storm drain in Lomita Boulevard, south of Alliene
Avenue into a DSBB and a series of approximately 15 dry wells. Diversion Structure
No. 3 will reroute runoff from a 54-inch RCP storm drain in Narbonne Avenue, north of
the intersection of Lomita Boulevard and Narbonne Avenue, into a DSBB and a series
of approximately 12 dry wells located along the curb on the north side of Lomita
Boulevard. The Project will also include bioretention systems along Narbonne Ave and
Lomita Boulevard, planting of new trees and vegetation, and conversion of a parking
lane along Lomita Boulevard (from Woodward Avenue to Lucile Avenue) into a 5-feet
wide bike lane constructed of porous pavement.



Ms. Carla Dillon
July 14, 2021
Page 2

The Project is not currently inconsistent with any District plans, policies, or goals.
Conceptual approval does not indicate the District's consent to support or even permit
the Project once developed. If funding is ultimately allocated to the Project, it is
required that the project proponent remain closely engaged with District throughout
each subsequent project phase and comply with any eventual applicable agreement
and/or permit provisions. Please upload a copy of this letter in the Projects Module
application when responding to the Regional Program Call for Projects.

Thank you for your interest in the Safe, Clean Water Program. Please be sure to
continue to work with your District Watershed Manager from Los Angeles County Public
Works, Cung Nguyen. Mr. Nguyen can be reached at (626) 458-4341 or
cunguyen@pw.lacounty.gov. Ongoing collaboration is imperative. If the subject project
is not funded within 2 years from the date of this letter, a new demonstration of
non-objection will be required before the project can be considered.

Very truly yours,

MARK PESTRELLA, PE
Chief Engineer
Los Angeles County Flood Control District

CAROLINA T HERNANDEZ, PE
Assistant Deputy Director
Stormwater Planning Division

RT:yg

P:\swppub\Secretarial\2021\Letters\2021 Conceptual Approval for Downtown Lomita Multi-Benefit Stormwater Project.docx



October 31, 2024

Appendix B: Draft Geotechnical Report and
Supplemental Letter
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Geotechnical Evaluation

Downtown Lomita Multi-Benefit Stormwater Project
Lomita, California

Hazen and Sawer
7700 Irvine Center Drive, Suite 200 | Irvine, California 92618

October 25, 2024 | Project No. 212611001

Geotechnical | Environmental | Construction Inspection & Testing | Forensic Engineering & Expert Witness

Geophysics | Engineering Geology | Laboratory Testing | Industrial Hygiene | Occupational Safety | Air Quality | GIS



Geotechnical Evaluation
Downtown Lomita Multi-Benefit Stormwater Project
Lomita, California

Mr. Christopher Jansen

Hazen and Sawyer
7700 Irvine Center Drive, Suite 200 | Irvine, California 92618

October 25, 2024 | Project No. 212611001

Spencer Marcinek, PE, GE Michael Putt, PG, CEG
Senior Engineer Principal Geologist

Soumitra Guha, PhD, PE, GE
Principal Engineer

SXS/SCM/MLP/SG/mlc

475 Goddard, Suite 200 | Irvine, California 92618 | p. 949.753.7070 | www.nhinyoandmoore.com
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1 INTRODUCTION

In accordance with your request and authorization, we have performed a geotechnical evaluation
for the Downtown Lomita Multi-Benefit Stormwater Project in Lomita, California (Figure 1). The
purpose of our study was to evaluate the soil and groundwater conditions at the site, develop
geotechnical recommendations for construction of the stormwater improvements, and to evaluate
the feasibility of infiltrating captured stormwater at the site. Our evaluation was performed in
general accordance with our referenced proposal dated January 15, 2024 (Ninyo & Moore, 2024).

This report presents our findings, conclusions, and recommendations for the project.

2 SCOPE OF SERVICES

Our scope of services included the following:

e Project coordination, scheduling of field work, and consultation with the project team to
provide geotechnical input.

e Permit acquisition from the County of Los Angeles Environmental Health Department for
drilling borings deeper than 10 feet below the ground surface.

e Permit acquisition from the City of Lomita for encroachment in the City right-of-way.

e Field reconnaissance to observe and document the site conditions, and to mark the proposed
boring, percolation test, and cone penetration test (CPT) sounding locations for underground
utility clearance by Underground Service Alert.

e Subsurface exploration consisting of three CPT soundings to depths ranging from
approximately 46.1 to 80.3 feet below the ground surface and the drilling, logging, and
sampling of five hollow-stem auger exploratory borings to depths ranging from approximately
10 to 80 feet below the ground surface. The borings were logged by a representative from
our firm and bulk and relatively undisturbed soil samples were collected at selected depths
for laboratory testing.

e Field percolation testing was performed in five of the borings in general accordance with the
methods presented in the Los Angeles County Guidelines for Geotechnical Investigation and
Reporting Low Impact Development Stormwater Infiltration (County of Los Angeles, 2021).
Double ring infiltrometer testing was also performed at the ground surface at two locations
near the footprint of the infiltration gallery.

e Geotechnical laboratory testing of selected samples to evaluate in-situ moisture content and
dry density, gradation, percentage of particles finer than the No. 200 sieve, Atterberg limits,
direct shear strength, R-value, and soil corrosivity.

e Data compilation and engineering analyses of the information obtained from our background
review, subsurface evaluation, and laboratory testing.

e Preparation of this report presenting our findings, conclusions, and recommendations
pertaining to the geotechnical aspects of the design and construction of the proposed
improvements.
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3 SITE DESCRIPTION AND PROJECT DESCRIPTION

Based on our review of the Feasibility Study and the Request for Proposal, and our discussions
with the project team, we understand that the intent of the project is to capture, treat, and infilirate
stormwater flow that would otherwise carry pollutants of concern downstream to Wilmington
Drain, Machado Lake, and Los Angeles Harbor. The project area extends along Narbonne Avenue
between City Hall and Lomita Boulevard (approximately 450 feet) and along Lomita Boulevard
between Lucille Avenue and Woodward Avenue (approximately 1,100 feet) (Figures 2 through 4).
Figure 2 presents the north project area, Figure 3 presents the southwest project area, and Figure

4 presents the southeast project area.

An approximately 3,100 square-foot infiltration gallery with an internal storage depth of 5 feet is
proposed within the existing parking lot located at 24329 Narbonne Avenue (Narbonne Plaza)
across from City Hall. It is our understanding that Hazen and Sawyer is currently considering
alternative locations for the infiltration gallery, including in the parking stalls along Narbonne
Avenue and in the grassy area in front of City Hall. The depth of the infiltration gallery is currently
unknown, but we anticipate that it may range from approximately 30 to 50 feet below the ground
surface. A series of 34 drywells are proposed along Lomita Boulevard close to the centerline. In
addition to the infiltration gallery and drywells, new shade trees, benches, permeable pavement,
utilities, bioretention areas, vegetation areas, signage, and bike lanes are proposed for the

project.

In general, the project area is located within a commercial neighborhood in Lomita. Narbonne
Avenue is a two-lane road consisting of asphalt concrete (AC) pavement with a center turn-lane.
Lomita Boulevard is a four-lane road consisting of AC pavement with a center median. Parking
zones are present at various areas along Narbonne Avenue and Lomita Boulevard. Review of
aerial photographs dating back to 1952 indicate that structures and improvements were previously
present within the existing footprint of the proposed infiltration gallery at Narbonne Plaza
(Historical Aerials, 2024). These improvements were demolished sometime between 1997 and
1998. Topographically, the site is relatively flat and slopes gently downward to the south, with

elevations ranging from approximately 72 to 78 feet above the mean sea level (CDM Smith, 2023)

4 SUBSURFACE EVALUATION AND LABORATORY TESTING

Our subsurface evaluation was conducted on May 16, 23, 28 through 31, and June 10, 2024, and
consisted of the advancement of three CPT soundings (CPT-1 through CPT-3) and the drilling,
logging, and sampling of five hollow-stem auger borings (B-1 [two borings were drilled at B-1]

through B-4). The CPT soundings were performed using a 30-ton CPT rig to depths ranging from

Ninyo & Moore | Downtown Lomita Multi-Benefit Stormwater Project, Lomita, California | 212611001 | October 25, 2024 2



approximately 46.1 to 80.3 feet below the ground surface. Continuous soil profiles, including cone
tip resistance and sleeve friction, were recorded during the CPT soundings. A representative of
Ninyo & Moore was on site to observe the CPT soundings. The CPT soundings were performed
for initial screening purposes to evaluate the subsurface alluvial layers that may be suitable for

infiltration.

Borings B-1 and B-2 were drilled using a truck-mounted drill rig equipped with 8-inch diameter
augers and borings B-3 and B-4 were drilled with 18-inch diameter augers. Boring B-1 was initially
drilled to a depth of approximately 50 feet below the ground surface. A second boring adjacent to
boring B-1 was drilled to a depth of approximately 31 feet below the ground surface in order to
perform a second percolation test at boring B-1 to determine if more favorable layers for infiltration
are present at a shallower depth. Boring B-2 was drilled to a depth of approximately 10 feet below
the ground surface and borings B-3 and B-4 were drilled to a depth of approximately 80 feet below
the ground surface. The borings were logged in the field by a representative of Ninyo & Moore
and representative bulk and relatively undisturbed soil samples were collected from the borings

at selected depths for laboratory testing.

Percolation testing was performed in borings B-1 through B-4 and is discussed in further detail in
Section 8 of this report. Borings B-1 and B-2 and the CPT soundings were backfilled with cement-
bentonite grout upon completion. It is our understanding that the percolation test wells at borings
B-3 and B-4 will be abandoned by the contractor during construction. Logs of the exploratory
borings and CPT soundings are provided in Appendices A and B, respectively. The approximate

locations of the borings and CPT soundings are presented on Figures 2 through 4.

As a part of this study, we also reviewed existing data from subsurface exploration performed by
Geocon West, Inc. (Geocon), for Narbonne Plaza located at 24384 Narbonne Avenue (2019).
Four hand auger borings (B-1 through B-4) were drilled by Geocon to depths ranging from
approximately 5.5 to 15.5 feet below the ground surface. Percolation testing was performed in
boring B-4 and is discussed in further detail in Section 7 of this report. The approximate locations
of the previous exploratory borings by Geocon are depicted on Figure 2. The Geocon boring logs

are included in Appendix C.

Geotechnical laboratory testing of representative soil samples included tests to evaluate in-situ
moisture content and dry density, gradation, percentage of particles finer than the No. 200 sieve
Atterberg limits, direct shear strength, R-value, and soil corrosivity. Moisture and density test
results are presented on the boring logs in Appendix A. The remaining test results are presented
in Appendix D. Laboratory data from the previous geotechnical evaluation by Geocon for

Narbonne Plaza are included in Appendix E.
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5 GEOLOGIC AND SUBSURFACE CONDITIONS

5.1 Regional Geology

The subject site is located within the southwestern block of the Los Angeles Basin within the
Transverse Ranges geomorphic province of Southern California (Norris and Webb, 1990).
Geologically, the Los Angeles Basin and vicinity is a region divided into four blocks that include
uplifted portions and synclinal depressions. The southwestern block is the seaward section of the
basin and is bounded on the east side by the Newport-Inglewood fault zone (Norris and Webb,
1990).

Review of regional geologic maps indicates that the site is underlain by Holocene-age alluvium
(Dibblee, 1999). The alluvium is described as slightly elevated and locally dissected, mostly loamy
clay of valley and flood plains, and includes fine sand near Palos Verdes Hills. It should be noted
that the northern portion of the alignment is mapped at the geologic boundary of Pleistocene-age
dune sand consisting of mostly unconsolidated fine-grained sand. A map of the regional geology

is presented on Figure 5.

5.2 Site Geology

Materials encountered during our subsurface exploration generally consisted of undocumented
fill underlain by alluvium. Undocumented fill was encountered in each of the borings to depths
ranging from approximately 2 to 5 feet below the ground surface. Similarly, undocumented fill was
encountered to depths ranging from approximately 1.5 to 2 feet below the ground surface in the
previous borings at Narbonne Plaza by Geocon. The undocumented fill generally consisted of
moist, loose silty sand and poorly graded sand with silt. Variable amounts of gravel and debris
(asphalt, concrete, and trash) were encountered in the undocumented fill. Alluvium was
encountered beneath the undocumented fill to the explored depths of up to approximately 80 feet.
The alluvium generally consisted of moist to wet, loose to very dense silty sand, clayey sand,
poorly graded sand with silt, and poorly graded sand, and very stiff to hard sandy lean clay.
Variable amounts of gravel were encountered in the alluvium. More detailed descriptions of the

subsurface materials are presented on the boring logs in Appendix A.

6 GROUNDWATER

Groundwater was observed at the time of drilling in exploratory boring B-4 at a depth of
approximately 77 feet below the ground surface. The groundwater depth observed at the time of
drilling is not considered a stabilized groundwater condition and may vary from the recorded level.

Regional maps indicate that the historic high depth to groundwater at the project site is
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approximately 10 feet below the ground surface (California Department of Conservation, Division
of Mines and Geology [CDMG], 1998). Groundwater levels are subject to variation due to
seasonal rainfall, irrigation, groundwater pumping, subsurface stratigraphy, topography, and other

factors which may not have been evident at the time of our evaluation.

7 FIELD PERCOLATION TESTING

Percolation testing was performed in borings B-1 through B-4 in general accordance with the
County of Los Angeles Guidelines for Geotechnical Investigation and Reporting Low Impact
Development Stormwater Infiltration (County of Los Angeles, 2021). The testing was performed
to evaluate the infiltration rate of the on-site soils for use in design of the Best Management
Practices (BMPs) for stormwater infiltration. The approximate locations of the percolation test

borings are shown on Figures 2 through 4.

Boring B-1 was initially drilled to a depth of approximately 50 feet below the ground surface. A
second boring adjacent to the boring B-1 location was drilled to a depth of approximately 31 feet
below the ground surface in order to perform percolation testing at a different depth interval for
the proposed infiltration gallery. Boring B-2 was drilled to a depth of approximately 10 feet below
the ground surface within the parking area along Narbonne Avenue south of Narbonne Plaza to
evaluate alternative infiltration BMPs, such as bioswales. Borings B-3 and B-4 were drilled to a
depth of approximately 80 feet below the ground surface for the proposed drywells. Since
groundwater was encountered at a depth of approximately 77 feet in boring B-4, the percolation
test well was constructed to a depth of approximately 65 feet, since the invert of stormwater
infiltration needs to be at least 10 feet above the design groundwater elevation in accordance with

the County of Los Angeles guidelines.

Preparation of each boring for percolation testing included the installation of a 2-inch-diameter
slotted polyvinyl chloride (PVC) pipe in the boring and backfilling the annular space between the
borehole wall and pipe with clean gravel. An additional dual-nested 4-inch PVC pipe was installed
in the 18-inch-diameter borings (B-3 and B-4). The infiltration zones were pre-soaked with water
for at least one hour prior to performing percolation testing. After the borings were pre-soaked,
constant-head percolation testing was performed in borings B-1, B-3, and B-4, and falling-head

percolation testing was performed in boring B-2.

The constant-head test method involved placing and maintaining a constant head of clean water
into the PVC pipe and measuring the flow rate in gallons per minute required to keep the water
level constant inside the borehole. A flow meter was used to record the volumetric flow rate of

water entering the test boring. Once a stabilized head was established in the boring, the constant-
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head test was initiated and the flow was maintained for a period of approximately three hours.
The field percolation rate was calculated by dividing the average stabilized volumetric rate by the
total surface area of infiltration within the boring. The measured field percolation rates are

presented in Table 1.

The falling-head test method involved placing clean water into the PVC pipe to establish a head
of water and measuring the rate at which the water level dropped in the pipe at consecutive time
intervals (approximately 30 minutes). The test readings were repeated for three hours and until a
stabilized rate was obtained. The field percolation rate was calculated by measuring the total
volume of water infiltrated during the time intervals and dividing by the surface area of the tested
zone of the boring based on the average of the last three consecutive readings. The measured

field percolation rates are presented in Table 1.

Additionally, double-ring infiltrometer percolation testing was performed at two locations for
pervious pavement design near the proposed infiltration gallery in accordance with ASTM
International (ASTM) test method D 3385 (DR-1 and DR-2). The approximate locations of the
double-ring infiltrometer tests are shown on Figures 2 and 3. The testing was performed at a depth
interval from approximately 0 to 6 inches. A 24-inch-diameter stainless steel outer ring and a 12-
inch-diameter stainless steel inner ring were driven with minimal disturbance into the ground to a
depth of approximately 6 inches. The purpose of having an outer and inner ring was to measure
the infiltration rate of the inner ring in a one-dimensional vertical steady state flow condition.
Percolation testing was performed under a constant head condition where the water level in the
outer and inner rings was maintained at constant level by filling up the rings with water through
separate reservoirs. Testing was repeated until the rate of infiltration reached an equilibrium value.

The measured field percolation rates are presented in Table 1.

The County of Los Angeles guidelines indicate that the measured field percolation rates should
be reduced to account for the long-term performance of the proposed improvements by dividing
the rates by the “Total Reduction Factor (RF).” They define the RF as the sum of the "test-specific"
reduction factor (RF:), the "site variability" reduction factor (RF,), and the "long-term siltation,
plugging, and maintenance" reduction factor (RF;) (i.e., RF = RF; + RF, + RFs). The guidelines
indicate that the RF; should be applied to account for variations in the direction of flow during the
test and the reliability of the different test methods. The guidelines provide RF; values to be used
in the equation that vary based on the test method performed. A value of 2 was used for the
constant-head, falling-head, and double-ring percolation tests and was applied to the RF equation
accordingly. The RF, value is applied to account for site variability, number of tests, and

thoroughness of the subsurface investigation and ranges from 1 to 3. For the purposes of this
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evaluation, we have assumed an RF, value of 1. The long-term siltation, plugging, and
maintenance value (RFs) also ranges from 1 to 3 and will generally vary on the level of pre-
treatment performed prior to infiltration and the level of future maintenance of the system. For the
purposes of this evaluation, we have assumed an RF; value of 1; however, the RF; value should
be provided by the BMP designer. The RF;, RFy, RFs, and resulting RF values used in our analysis
are presented in Table 1. The adjusted preliminary percolation rates based on these values are
also presented in Table 1. It should be noted that Geocon used an RF value of 2 in their percolation

testing calculations.

Table 1 — Percolation Test Results

Test Test ApprO)f(lmate Field Reductlon Factor Adjusted
Depth of Tested | Percolation Rate Percolation Rate
e S Zone (feet inches/hour mmm inches/hour

~,  Constan 45.0—50.0 33.0 8.3

Head 26.0 - 31.0 18.3 2 1 1 4 46

B2 raling 55 400 0.31 2 1 1 4 0.08
Head

g3 constant 5 g5 18 2 1 1 4 3.0
Head

B-4 COH”Sta”t 25.0 - 65.0 15.4 2 1 1 4 3.9
ead

g4+  Falling 20-55 39 - .2 20
Head

DR-1 Dgit:%'e Ground Surface 16 2 1 1 4 0.39

DR-2 DF‘;iL:ge Ground Surface 39 2 1 1 4 0.97

Notes:

* Boring performed by Geocon (2019)

RF; — Test Specific Reduction Factor

RF, — Site Variability Reduction Factor

RFs — Long-Term Siltation, Plugging, and Maintenance Reduction Factor (To be adjusted by the BMP designer as needed)
RF — Total Reduction Factor

8 FLOOD HAZARDS

Based on our review of flood insurance rate maps for the project area (Federal Emergency
Management Agency [FEMA], 2008), the project site is not located in the 100-year Flood Hazard
Zone, A99. Zone A99 includes areas to be protected from a 100-year flood by the Federal Flood
Protection System under construction at the time of publication of the FEMA map; no base flood
elevations are given. The site is located within Other Areas of Flood Hazard — Zone X (areas of

minimal flood hazard).

9 FAULTING AND SEISMICITY

The site is in a seismically active area, as is the majority of southern California, and the potential

for strong ground motion in the project area is considered significant during the design life of the
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project. Figure 6 shows the approximate site location relative to the major faults in the region. The
site is not located within a State of California Earthquake Fault Zone, formerly known as the
Alquist-Priolo Special Studies Zone (California Geological Survey [CGS], 2018). The nearest
mapped active fault to the approximate footprint of the infiltration gallery is the Palos Verdes fault

located approximately 1.3 miles south of the site (United States Geological Survey, 2008).

The principal seismic hazards evaluated at the subject site are surface fault rupture, ground

motion, and liquefaction. These potential hazards are discussed in the following sections.

9.1 Surface Fault Rupture

Based on our review of the referenced literature and our site reconnaissance, no active faults are
known to cross the project site. Therefore, the probability of damage from surface fault rupture is
considered to be low. However, lurching or cracking of the ground surface as a result of nearby

seismic events is possible.

9.2 Ground Motion

Considering the proximity of the site to active faults capable of producing a maximum moment
magnitude of 6.0 or more, the project area has a high potential for experiencing strong ground
motion. The 2022 California Building Code (CBC) specifies that the risk-targeted maximum
considered earthquake (MCERgr) ground motion response accelerations be used to evaluate
seismic loads for design of buildings and other structures. Based on our review of CGS’s shear
wave velocity map, the average shear wave velocity in the upper 30 meters (100 feet) of the
subsurface profile (Vs3o) at the site is estimated to be approximately 387 meters per second (1,268
feet per second) (CGS, 2015). In accordance with Chapter 20 of the American Society of Civil
Engineers (ASCE) Publication 7-16 (2016) for the Minimum Design Loads and Associated Criteria
for Building and Other Structures, the site classification is Site Class C (very dense soil and soft

rock).

In accordance with ASCE 7-16, the mapped MCEgr ground motion response accelerations were
determined using the 2024 Applied Technology Council (ATC) seismic design tool (web-based).
The MCERr ground motion response accelerations are based on the spectral response
accelerations for 5 percent damping in the direction of maximum horizontal response and
incorporate a target risk for structural collapse equivalent to 1 percent in 50 years with
deterministic limits. Spectral response acceleration parameters, consistent with the 2022 CBC,

are provided in Section 11.2 for the evaluation of seismic loads on buildings and other structures.
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9.3 Liquefaction

Liquefaction is the phenomenon in which loosely deposited granular soils with silt and clay
contents of less than approximately 35 percent and non-plastic silts located below the water table
undergo rapid loss of shear strength when subjected to strong earthquake-induced ground
shaking. Ground shaking of sufficient duration results in the loss of grain-to-grain contact due to
a rapid rise in pore water pressure, and causes the soil to behave as a fluid for a short period of
time. Liquefaction is known generally to occur in saturated or near-saturated cohesionless soils
at depths shallower than 50 feet below the ground surface. Factors known to influence liquefaction
potential include composition and thickness of soil layers, grain size, relative density, groundwater

level, degree of saturation, and both intensity and duration of ground shaking.

Based on our review of the State of California Seismic Hazard Zones Map (CDMG, 1999), the
project site is not located within an area considered to be susceptible to seismically induced
liquefaction (Figure 7). Due to the relatively dense soils (i.e., high sampler blow counts recorded
below 20 feet) and since groundwater was encountered at a depth of approximately 77 feet in
one of our borings, it is our opinion that liquefaction and liquefaction-related seismic hazards (e.g.,
dynamic settlement, ground subsidence, and/or lateral spreading) are not design considerations

for the project.

10 CONCLUSIONS

Based on the results of our evaluation and infiltration testing, the infiltration rates at the site are
highly variable. The results from our seven percolation tests indicate that the adjusted infiltration
rates of the on-site soils range from approximately 0.08 to 8.3 inches per hour. In general, the
soils in the upper 10 feet within the project area have lower infiltration rates than the soils below
a depth of approximately 20 feet within the project area. The infiltration rate of 0.08 inches per
hour measured at boring B-2 will not meet the County of Los Angeles minimum rate for infiltration

(0.3 inches per hour).

It is our understanding that the infiltration rates measured at the site are lower than anticipated,
and that Hazen and Sawyer is currently considering alternative options for stormwater infiltration,
including relocating the footprint of the infiltration gallery. Scattered clayey soils were encountered
in the upper 20 feet at the site. Additionally, dense soils were encountered below a depth of

approximately 20 feet, which may have resulted in lower than anticipated infiltration rates.

Performing additional infiltration testing at different locations and depths at the subject site in a
future design phase will be appropriate to evaluate the overall infiltration rate of the on-site soils

and the feasibility of infiltration, or if smaller-scale infiltration in selected areas is feasible.
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Performing additional subsurface exploration in selected project areas prior to mobilization for
constructing the percolation test holes may also be considered to evaluate for the presence of

more coarse-grained soils so that the percolation test holes can target those layers for testing.

In general, it is our opinion that the proposed BMPs at the site are feasible from a geotechnical
standpoint; however, the lower than anticipated infiltration rates may make certain aspects of the
project more difficult to achieve. If large-scale infiltration at the site is generally not considered to
be feasible by the designer, it is our opinion that construction of the underground storage structure
to store stormwater runoff for the project is a feasible alternative from a geotechnical standpoint,
provided that the recommendations presented in this report are incorporated into the design and
construction of the project. Since the proposed depth of the infiltration gallery will be on the order
of 30 to 50 feet, additional geotechnical considerations for the project include shoring and large

lateral earth pressures. In general, the following conclusions were made:

e The subject site is underlain by undocumented fill overlying alluvial materials. The thickness
of the undocumented fill encountered in our borings ranged from approximately 2 to 5 feet
below the ground surface. The undocumented fill generally consisted of moist, loose silty
sand and poorly graded sand with silt. Variable amounts of gravel and debris (asphalt,
concrete, and trash) were encountered in the undocumented fill. The alluvium generally
consisted of moist to wet, loose to very dense silty sand, clayey sand, poorly graded sand
with silt, and poorly graded sand, and very stiff to hard sandy lean clay. Variable amounts of
gravel were encountered in the alluvium.

e  Our five percolation tests performed in borings B-1 through B-4 and the two double ring
infiltrometer tests (DR-1 and DR-2) indicate that the on-site soils tested from the ground
surface to a depth of approximately 80 feet below the ground surface have adjusted infiltration
rates ranging from approximately 0.08 to 8.3 inches per hour. An infiltration rate of 0.08 inches
per hour measured at boring B-2 will not meet the County of Los Angeles minimum rate for
infiltration.

e In general, excavations in the existing fill soil and alluvium should be feasible with
earthmoving equipment in good working condition. Some of the granular soils that will be
encountered near the subgrade elevation of the infiltration gallery are very dense and may
involve additional excavation effort. Oversized materials and deleterious materials in the
undocumented fill should be anticipated by the contractor.

e We anticipate that the on-site excavated materials should be suitable for re-use as
engineered fill and trench backfill provided that they are free of trash, debris, roots,
contamination, deleterious materials, and cobbles or hard lumps of material in excess of 4
inches in diameter. Processing of the materials to bring them near the laboratory optimum
moisture content (i.e., drying and/or wetting) prior to use as fill should be planned by the
contractor.

¢ On-site soils should be considered as Type C soils in accordance with the Occupational
Safety and Health Administration (OSHA) soil classifications. The on-site soils will be subject
to caving. Where excavations cannot be laid back, temporary shoring is anticipated. Shoring
should be designed by the contractor to support the excavation sidewalls and to reduce the
potential for settlement of adjacent structures, roadways, and other site improvements.
Shoring should be designed in accordance with OSHA regulations.
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o Groundwater was encountered in boring B-4 at a depth of approximately 77 feet below the
ground surface. The historic high depth to groundwater is mapped as being approximately
10 feet below the ground surface at the site (CDMG, 1998). Fluctuations in the level of
groundwater will occur due to variations in ground surface topography, subsurface
stratification, rainfall, irrigation practices, groundwater pumping, and other factors that were
not evident at the time of our field evaluation.

o The site is not located within an Earthquake Fault Zone associated with active faulting as
defined by the Alquist-Priolo Earthquake Fault Zoning Act. Accordingly, the potential for fault
rupture across the site is considered to be low.

e The site is not located within a mapped Seismic Hazards Zone considered susceptible to
liquefaction (CDMG, 1999). It is our opinion that liquefaction is not a design consideration for
the project.

e The site is not located within a designated flood inundation zone from failure of a dam or the
100-year and 500-year flood events (FEMA, 2008).

e Based on our laboratory test results, the near-surface site soils can be classified as non-
corrosive based on California Department of Transportation (Caltrans, 2021) corrosion
guidelines.

11 RECOMMENDATIONS

The following sections present our geotechnical recommendations for the project based on our
field exploration, laboratory test results, and engineering analyses. The proposed construction
should be performed in accordance with the requirements of the applicable governing agencies.
Our percolation tests indicate highly variable conditions and that large-scale infiltration may not
be feasible at the site. We recommend performing additional infiltration tests at different locations
and depths within the project area during a subsequent design phase to better characterize the
infiltration rates of the on-site soils if stormwater infiltration will be incorporated into the project.
Our recommendations are presented below with the understanding that some infiltration at the

site will be performed as part of this project.

11.1 Earthwork

We anticipate that earthwork at the site will generally consist of borehole drilling to install the
proposed drywell BMP improvements and open-cut excavations to install the infiltration gallery,
underground structures, pipelines, and manholes, and the backfilling of those structures and
pipeline trenches. Earthwork may also include preparation of subgrade and installation of new
pavement, placement of bioswales, and finish grading for establishment of site drainage.
Earthwork operations should be performed in accordance with the requirements of applicable

governing agencies and the recommendations presented in the following sections.
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11.1.1  Pre-Construction Conference

We recommend that grading and foundation plans be submitted to Ninyo & Moore for review
to check for conformance to the recommendations provided in this report. We further
recommend that a pre-construction conference be held to discuss the grading
recommendations presented in this report. The owner and/or their representative, the
governing agencies’ representatives, the civil engineer, Ninyo & Moore, and the contractor
should be in attendance to discuss the work plan, project schedule, and earthwork

requirements.

11.1.2 Clearing and Site Preparation

Prior to excavating or other earthwork, the proposed area of improvements should be cleared
of surface obstructions, debris, pavement, abandoned utilities, and other deleterious
materials. Obstructions that extend below finish grade, if any, should be removed and the
resulting holes filled with compacted soils. Existing utilities should be re-routed or protected
from damage by equipment. Materials generated from the clearing operations should be

removed from the project site and disposed at a legal dump site.

11.1.3 Excavation Characteristics

We anticipate that excavations in the undocumented fill and alluvium should be feasible with
earthmoving equipment in good working order. Some of the granular soils that will be
encountered near the subgrade elevation of the infiltration gallery are very dense and may
involve additional excavation effort. The fill and alluvial materials generally consisted of moist
to wet, loose to very dense silty sand, clayey sand, poorly graded sand with silt, and poorly
graded sand, and very stiff to hard sandy lean clay. Variable amounts of gravel and debris
(asphalt, concrete, and trash) were encountered in the undocumented fill and should be
anticipated in the excavations. Variable amounts of gravel were also encountered in the

alluvium.

11.1.4 Subgrade Preparation for the Infiltration Gallery

Based on our exploratory borings and CPT soundings, alluvium is anticipated at the bottom
of the planned infiltration gallery that should be suitable for support of the gallery and
overlying compacted fill. The excavation bottom should be evaluated by our representative
during the excavation work. In the event that unsuitable material is encountered along the
bottom of the excavation, including undocumented fill and/or waste, the unsuitable material
encountered at the bottom of the gallery excavation should be removed and replaced with

loosely-packed clean sand or gravel, such as additional drainage rock. The actual
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recommendations for removal and replacement should be based on our field observations.
We recommend that minimal compaction be performed on the exposed subgrade, materials
used to replace unsuitable materials (if needed), and and/or rock blanket placed beneath the
gallery. We recommend that the rock blanket consist of open-graded gravel of 0.75-inch to
1.5-inch diameter rock underlain by filter fabric consisting of Mirafi 140N or equivalent.
Compaction of the subgrade could potentially reduce the infiltration rate of the gallery. If the
subgrade of the infiltration gallery is compacted, we recommend that additional percolation

testing be performed.

If foundations are to be installed along the bottom of the gallery, such as strip footings, the
upper approximately 8 inches of the subgrade beneath the footings should be scarified,
moisture-conditioned to near the optimum moisture content, and recompacted to a relative
compaction of 90 percent as evaluated by ASTM D 1557. If unsuitable materials, including
undocumented fill, waste, loose/soft, and/or wet materials are encountered along the
excavation bottom that extend beneath the proposed footings, specific recommendations for
removal and replacement of these materials, if warranted, will be provided by our firm based
on field observations. If loose, soft, and/or wet materials are encountered beneath the
footings, removal and recompaction of the materials may be warranted. The excavation

bottoms should be evaluated by our representative during the excavation work.

11.1.5 Subgrade Preparation for the Other Buried Structures

In order to provide suitable support for proposed buried structures, including catch basins,
manholes, etc., we recommend that the existing undocumented fill and upper loose alluvial
deposits be removed from beneath the structures. In addition, the structure foundations
should be founded on 2 feet or more of newly compacted fill material. The excavation should
remove undocumented fill and expose relatively dense alluvial deposits. Additional
excavation of loose, soft, and/or wet areas may be appropriate. The excavation bottom
should be evaluated by our representative during the excavation work and additional
recommendations, if needed, will be based on field observations. The limits of removal should
extend approximately 2 feet beyond the footprint of the foundations. If drainage rock is placed
beneath the foundations, this can be considered as part of the 2-foot-thick layer of compacted
fill beneath the foundations. Prior to placing compacted fill and/or drainage rock, the upper
approximately 8 inches of the exposed bottom should be scarified, moisture-conditioned to
near the optimum moisture content, and recompacted to a relative compaction of 90 percent
as evaluated by ASTM D 1557.
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11.1.6 Temporary Excavations and Shoring

We recommend that excavations be designed and constructed in accordance with the OSHA
regulations. These regulations provide shoring design parameters for excavations and
trenches up to 20 feet deep based on the soil types encountered. Trenches over 20 feet deep
should be designed by the contractor’'s engineer based on site-specific geotechnical
analyses. For planning purposes, we recommend that fill and alluvium be considered as
OSHA Type C soil. For trench or other excavations, OSHA requirements regarding personnel
safety should be met by using appropriate shoring or by laying back the slopes no steeper
than 1.5:1 (horizontal to vertical) in the site fill and alluvium. Temporary excavations that
encounter seepage may need shoring or may be mitigated by placing sandbags or gravel
along the base of the seepage zone. Excavations encountering seepage should be evaluated

on a case-by-case basis.

Based on our review of the project drawings, we anticipate that shoring will be used to
construct the infiltration gallery at Narbonne Plaza (CDM Smith, 2023). If shoring systems
are used for site excavations, they should be designed for the anticipated soil conditions
using the lateral earth pressure values presented on Figures 8 and 9 for braced and
cantilevered excavations, respectively. We have also included typical construction-induced
traffic surcharge loads on Figures 8 and 9. The contractor should include the effect of site-
specific surcharge loads, such as soil stockpiles and construction materials, on lateral earth
pressures acting on the shoring system. If applicable, loading from the existing buildings
along Narbonne Plaza should also be considered during design of the shoring as shown on

Figures 8 and 9.

We anticipate that settlement of the ground surface will occur behind the shored excavations.
The amount of settlement depends heavily on the type of shoring system, the contractor’s
workmanship, and soil conditions. To reduce the potential for distress to adjacent
improvements, we recommend that the shoring system be designed to limit the ground
settlement behind the shoring system to 0.5 inch or less. Possible causes of settlement that
should be addressed include settlement during installation of the shoring elements,
excavation for structure construction, construction vibrations, and removal of the support
system. We recommend that shoring installation be evaluated carefully by the contractor prior
to construction and that ground vibration and settlement monitoring be performed during

construction.

The contractor should retain a qualified and experienced engineer to design the shoring

system. The shoring parameters presented in this report are minimum requirements, and the
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contractor should evaluate the adequacy of these parameters and make the appropriate
modifications for their design. We recommend that the contractor take appropriate measures

to protect workers. OSHA requirements pertaining to worker safety should be observed.

11.1.7  Fill Material

In general, the on-site soils should be suitable for reuse as fill materials, provided they are
free of trash, debris, oversize material, or other deleterious materials. Fill should generally be
free of rocks or lumps of material in excess of 4 inches in diameter. Rocks or hard lumps
larger than approximately 4 inches in diameter should be broken into smaller pieces or should

be removed from the site.

Imported fill material, if used, should also consist of clean, granular material with a very low
expansion potential, corresponding to an expansion index (El) of 20 or less. The soil should
also be tested for corrosive properties prior to importing. We recommend that the imported
materials satisfy the Caltrans (2021) criteria for non-corrosive soils (i.e., soils having a
chloride concentration of less than 500 parts per million [ppm], a soluble sulfate content of
less than 0.15 percent [1,500 ppm], a pH value of more than 5.5, or an electrical resistivity of
more than 1,500 ohm-centimeters [ohm-cm]). Materials for use as fill should be evaluated by
Ninyo & Moore prior to importing. The contractor should be responsible for the uniformity of

imported materials brought to the site.

11.1.8 Fill Placement and Compaction

In general, fill material, including wall backfill, trench backfill, fill placed beneath gallery
footings, etc., should be moisture-conditioned and compacted in horizontal lifts to a relative
compaction of 90 percent or more as evaluated by ASTM D 1557. The rock blanket and
granular materials placed as fill along the bottom of the gallery excavation, with the exception
of fill placed beneath footings, should generally not be compacted. Fill material should be
moisture-conditioned to slightly above the laboratory optimum moisture content. The lift
thickness for fill soils will depend on the type of compaction equipment used but generally
should not exceed 8 inches in loose thickness. Special care should be exercised to avoid
damaging pipes during compaction of trench backfill. Placement and compaction of the fill
soils should be in general accordance with local grading ordinances and good construction

practice.
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11.1.9 Pipe Bedding

We recommend that pipes be supported on 6 inches or more of granular bedding material,
such as sand, with a sand equivalent (SE) value of 30 or more. Bedding material should be
placed around the pipe and 12 inches or more above the top of the pipe in accordance with
the current Greenbook, Standard Specifications for Public Works (Public Works Standard,
Inc., 2024). We do not recommend the use of crushed rock as bedding material. It has been
our experience that the voids within crushed rock are sufficiently large to allow fines to migrate
into the voids, thereby creating the potential for sinkholes and depressions to develop at the

surfaces.

Special care should be taken not to allow voids beneath the pipe. Compaction of the bedding
material and backfill should proceed along both sides of the pipe concurrently. Trench backfill,
including bedding material, should be placed and compacted with mechanical equipment in

accordance with the recommendations presented in the Earthwork section of this report.

11.1.10 Modulus of Soil Reaction for Pipe Design

The modulus of soil reaction is used to characterize the stiffness of soil backfill placed along
the sides of buried flexible pipelines for the purpose of evaluating deflection caused by the
weight of the backfill above the pipe. We recommend that a modulus of soil reaction of 1,000
pounds per square inch (psi) be used for design, provided that granular bedding material is

placed adjacent to the pipe, as recommended in the previous section.

11.2 Seismic Design Considerations
Design of the proposed improvements should be performed in accordance with the requirements
of the governing jurisdictions and applicable building codes. Table 2 presents the mapped seismic

design parameters for the site in accordance with the 2022 CBC guidelines.

Table 2 — 2022 California Building Code Seismic Design Criteria

Mapped Spectral Response Acceleration Parameters

Site Classification C
Site Coefficient, Fa 1.2
Site Coefficient, Fv 14
Mapped MCERr Spectral Response Acceleration at Short Periods, Ss 1.805¢g
Mapped MCERr Spectral Response Acceleration at 1.0-Second Period, S+ 0.659¢g
MCER Spectral Response Acceleration at Short Periods Adjusted for Site Class, Swus 2.1669g
MCERr Spectral Response Acceleration at 1.0-Second Period Adjusted for Site Class, Sw1 0.922¢g
Design Spectral Response Acceleration at Short Periods, Sps 1.444qg
Design Spectral Response Acceleration at 1.0-Second Period, Sp+ 0.615¢g

Maximum Considered Earthquake Geometric Mean (MCEg) Peak Ground Acceleration,

PGAw 0.962g
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11.3 Foundations
It is our opinion that the proposed infiltration gallery may be supported on strip footings and that
other underground structures (i.e., catch basins, etc.) may be supported by mat foundations.

Spread footings may also be used to support other at-grade structures, if planned.

11.3.1  Spread Footings for Infiltration Gallery and At-Grade Structures

Spread footings for the infiltration gallery (i.e., strip footings) should be placed directly on
alluvial materials and/or compacted fill in accordance with the recommendations presented
in the Earthwork section of this report. Spread footings for at-grade structures may be
supported on compacted fill in accordance with the recommendations presented in the
Earthwork section of this report. Spread footings should extend 18 inches or more below the
lowest adjacent finished grade. Continuous and isolated footings should have a width of 24
inches or more. Spread footings should be reinforced and detailed in accordance with the

recommendations of the structural engineer.

Footings, as described above and bearing on alluvial materials and compacted fill, may be
designed using a net allowable bearing capacity of 3,000 pounds per square foot (psf). Total
and differential settlements for footings designed in accordance with the above
recommendations are estimated to be less than approximately 1 inch and 0.5 inch over a

horizontal span of 40 feet, respectively.

Footings bearing on alluvial materials and compacted fill may be designed using a coefficient
of friction of 0.35, where the total frictional resistance equals the coefficient of friction times
the dead load. Footings may be designed using a passive resistance value of 350 psf per
foot of depth, with a maximum value of 3,500 psf. The allowable lateral resistance can be
taken as the sum of the frictional resistance and passive resistance, provided the passive
resistance does not exceed one-half of the total allowable resistance. The passive resistance
(including the maximum value) may be increased by one-third when considering loads of

short duration such as wind or seismic forces.

11.3.2 Mat Foundations

Mat foundations for other underground structures (i.e., catch basins, etc.) may be supported
on alluvial materials and/or compacted fill in accordance with the recommendations
presented in the Earthwork section of this report. Foundations should be designed in
accordance with structural considerations and the following recommendations. In addition,
requirements of the appropriate governing jurisdictions and applicable building codes should

be considered in the design of the structures.
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The mat foundations may be designed using a net allowable bearing capacity of 2,000 psf.
The total and differential settlement corresponding to this allowable bearing load are
estimated to be less than approximately 1 inch and 0.5 inch over a horizontal span of 40 feet,

respectively.

Mat foundations typically experience some deflection due to loads placed on the mat and the
reaction of the soils directly underlying the mat. A design modulus of subgrade reaction (K)

of 50 tons per cubic foot may be used for the subgrade soils in evaluating such deflections.

11.4 Lateral Earth Pressures for Thrust Blocks

Thrust restraint for buried pipelines may be achieved by transferring the thrust force to the soil
outside the pipe through a thrust block. Thrust blocks may be designed using the passive lateral
earth pressure values presented on Figure 10. Excavations for construction of thrust blocks
should be backfilled with granular backfill material and compacted following the recommendations

presented in this report.

11.5 Lateral Earth Pressures for Below-Grade Structures

Walls for below-grade structures when constructed as recommended above may be designed for
lateral earth pressures presented on Figure 11. To reduce the potential for pipe-to-wall differential
settlement, which could cause pipe shearing, we recommend that a flexible pipe joint be located
close to the exterior of the wall. The type of joint should be such that minor relative movement
can be accommodated without distress. The pipe connections should be sufficiently flexible to

withstand differential settlement of approximately 1 inch.

11.6 Exterior Flatwork

We recommend that new exterior concrete sidewalks and flatwork (hardscape) have a thickness
of 4 inches and be appropriately reinforced. The hardscape should be underlain by 4 inches of
clean sand and installed with crack-control joints at an appropriate spacing as designed by the
structural engineer to reduce the potential for shrinkage cracking. Positive drainage should be
established and maintained adjacent to flatwork. To reduce the potential for differential offset,
joints between the new hardscape and adjacent curbs, existing hardscape, building walls, and/or

other structures, and between sections of new hardscape, should be doweled.

11.7 Preliminary Pavement Design

We understand that street improvements may be performed along Lomita Boulevard and

Narbonne Avenue that may include the installation of new pavement. We considered full-depth
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AC, AC over aggregate base, and Portland Cement Concrete (PCC) structural pavement
sections. We also understand that permeable pavement is being considered as one of the
alternatives for the project. Details regarding the traffic conditions along Lomita Boulevard and
Narbonne Avenue were not provided to us at the time of our evaluation; therefore, we evaluated
the structural pavement sections assuming traffic index (TI) values ranging from 5 to 10 for
planning purposes. A Tl of 5 is generally associated with light-duty pavements and a Tl of 10 is

generally associated with heavy-duty pavements.

We performed preliminary pavement design based on our evaluation of the subgrade soil
conditions and our laboratory testing. Laboratory testing was performed on representative
subgrade soil samples and indicated R-values ranging from approximately 61 to 67. Due to the
variability of the on-site soils, an R-value of 60 was used for the pavement design. Our pavement
analysis was performed using the methodology outlined by the Highway Design Manual (Caltrans,
2023c) and the Navy Pavement Design Manual (Naval Facilities Engineering Command, 1979).
The analysis assumes an approximately 20-year design life for new pavement. For the design of
PCC pavement, we assumed a 28-day concrete compressive strength of 2,500 psi. Based on the

R-value and Tls, recommendations for new pavement sections are provided in Table 3.

Table 3 — Preliminary Structural Pavement Sections

AC over CAB or AC over CMB

Traffic Index Full-Depth AC (inches) PCC (inches)
<5.0 3.0 over4.5 4.0 55
6.0 3.50ver4.5 5.0 6.0
7.0 4.50ver4.5 6.0 7.0
8.0 5.0 over4.5 7.0 8.0
9.0 5.50over4.5 8.0 9.5
10.0 6.0 over4.5 8.5 10.5
Notes:

AC — Asphalt Concrete

CAB - Crushed Aggregate Base

CMB — Crushed Miscellaneous Base

PCC — Portland Cement Concrete with a 28-day compressive strength of 2,500 psi

For the design of pervious pavements (pervious concrete and permeable interlocking concrete
pavement), we used the methodology presented in the Pervious Pavement Design Guidance
(Caltrans, 2023b). We evaluated the structural pavement sections based on three categories of
traffic conditions representing low to moderate vehicular loading. The thickness of the reservoir
layer is based on the higher value of the thickness required to handle the 85th percentile 24-hour
storm event and the minimum thickness recommended in the pavement design structural
requirements section. Our preliminary permeable pavement sections presented in Table 4 below
are based on the minimum pavement structures to provide structural adequacy and
constructability for the various loading. Thicker class 4 aggregate base may be appropriate in

areas that require a high hydraulic storage requirement.
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Table 4 — Preliminary Permeable Pavement Sections

Category PCP over AB (inches) | PICP over PM over AB (inches)
A (Pedestrian and bike pathways, landscaped 3
areas, sidewalks) — No vehicular loads 4.5over3.5 2%/ over 4.5 over 3.5
B (Parking lots, park and ride areas, maintenance 1
access roads) — Few heavy loads at low speed 5.5 over 6.0 S QUEE 449 DUET L9
C (Parking lots, rest areas, maintenance stations) 8.5 over 8.5 31/s over 4.5 over 24.0

— Moderate heavy loads at low speed
Notes:
PCP — Pervious Concrete Pavement
PICP — Permeable Interlocking Concrete Pavement
AB - Caltrans Class 4 Aggregate Base
PM — Caltrans Class 3 Permeable Material

Prior to placement of new pavement materials, we recommend that the top 12 inches of subgrade
soils be removed and recompacted to a relative compaction of 95 percent in accordance with
ASTM D 1557. Aggregate base material should conform to the latest specifications in Section
200-2.2 for crushed aggregate base or Section 200-2.4 for crushed miscellaneous base of the
Greenbook and should be compacted to a relative compaction of 95 percent in accordance with
ASTM D 1557. AC should conform to Section 203-6 of the Greenbook and should be compacted
to a relative compaction of 95 percent in accordance with ASTM D 1560 or California Test (CT)
method 366. We recommend that 2 inches of aggregate base be placed underneath the PCC.
Permeable material should conform to Section 68-2.02 (F) of the Caltrans Standard
Specifications (2023a). It is also recommended that a 2-inch-thick bedding sand layer be placed

between the Class 3 permeable material and permeable interlocking concrete pavement.

Pavement sections should be selected based on actual anticipated traffic loading conditions and
evaluation of the subgrade materials, including R-value testing, at the time of construction. We
recommend that the paving operations be observed and tested by Ninyo & Moore. We further
recommend that the mix design for the various pavements be made by an engineering company

specialized in this type of work.

11.8 Corrosivity

Laboratory testing was performed on representative samples of near-surface soils to evaluate soil
pH, electrical resistivity, water-soluble chloride content, and water-soluble sulfate content. The
soil pH and electrical resistivity tests were performed in general accordance with CT 643. Chloride
content testing was performed in general accordance with CT 422. Sulfate content testing was
performed in general accordance with CT 417. The laboratory test results are presented in

Appendix D.

The soil pH of the samples tested ranged from approximately 6.5 to 6.7 and the electrical

resistivity ranged from approximately 6,783 to 21,340 ohm-cm. The chloride content of the
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samples ranged from approximately 40 to 45 ppm. The sulfate content of the samples ranged
from approximately 0.001 to 0.002 percent by weight (i.e., 10 to 20 ppm). Based on the laboratory
test results and Caltrans (2021) criteria, the project site can be classified as a non-corrosive site.
A non-corrosive site is defined as having earth materials with less than 500 ppm chlorides, less
than 0.15 percent sulfates (i.e., 1,500 ppm), a pH of 5.5 or more, or an electrical resistivity of more
than 1,500 ohm-cm. If corrosion susceptible improvements are planned on site, we recommend

that a corrosion engineer be consulted for further evaluation and recommendations.

11.9 Concrete

Concrete in contact with soil or water that contains high concentrations of water-soluble sulfates
can be subject to premature chemical and/or physical deterioration. Based on the American
Concrete Institute (2022) criteria, the potential for sulfate attack is negligible for water-soluble
sulfate contents in soil ranging from 0.00 to 0.10 percent by weight and moderate for water-soluble
sulfate contents ranging from 0.10 to 0.20 percent by weight. The potential for sulfate attack is
severe for water-soluble sulfate contents ranging from 0.20 to 2.00 percent by weight and very
severe for water-soluble sulfate contents over 2.00 percent by weight. The soil samples tested for
this evaluation, using CT 417, indicate a water-soluble sulfate content ranging from approximately
0.001 to 0.002 percent by weight (i.e., 10 to 20 ppm). Accordingly, the on-site soils are considered
to have a negligible potential for sulfate attack. However, due to the potential variability of the on-

site soils, consideration should be given to using Type II/V cement for the project.

In order to reduce the potential for shrinkage cracks in the concrete during curing, we recommend
that the concrete for the proposed improvements be placed with a slump of 4 inches based on
ASTM C 143. The slump should be checked periodically at the site prior to concrete placement.
We further recommend that concrete cover over reinforcing steel for foundations be provided in
accordance with CBC (2022). The structural engineer should be consulted for additional concrete

specifications.

11.10 Drainage

Positive surface drainage is imperative for satisfactory site performance. Positive drainage should
be provided and maintained to direct surface water away from foundations and off-site. Positive
drainage is defined as a slope of 2 percent or more for a distance of 5 feet or more away from
foundations and tops of slopes. Runoff should then be directed by the use of swales or pipes into
a collective drainage system. Surface water should not be allowed to pond adjacent to foundations

or pavement. Area drains for landscaped and paved areas are recommended.
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11.11 Landscaping

Project landscaping should consist of drought tolerant plants. Landscape irrigation should be kept

to a level just sufficient to maintain plant vigor. Overwatering should not be permitted.

12 CONSTRUCTION MONITORING PROGRAM

To reduce the potential for construction related claims, construction monitoring programs should
be implemented to monitor ground vibrations, ground surface settlement, and lateral movement
of shoring support systems. These monitoring programs should be in-place and conducted prior
to the start of construction to reduce the potential for damage claims and to facilitate settlement
of legitimate damage claims. The resulting data should be reviewed and evaluated during

construction and distributed to appropriate parties during the course of construction.

12.1 Documentation of Existing Conditions

We recommend that pre-construction condition surveys be performed on structures within
approximately 50 feet of the proposed excavations prior to construction. This distance should be
extended to 100 feet adjacent to proposed excavations if driven and/or vibratory sheet or soldier
piles are installed. This survey should include locating existing cracks and measuring widths of
cracks, in combination with video documentation of existing conditions. In addition, interviews
should be conducted with utility owners so that existing knowledge about the age, type, and

maintenance history of affected utilities is available prior to construction.

12.2 Construction Vibrations

People can perceive vibrations from construction activities at significantly lower levels than might
cause cosmetic damage to structures. The Transportation and Construction Vibration Guidance
Manual (Caltrans, 2020) indicates that transient vibrations, such as from pile installation or
construction activities, may be noticeable at peak particle velocities as low as 0.035 inches per
second (ips). The vibrations from the construction activities may be disturbing and result in
complaints and/or damage claims at peak particle velocities as low as 0.2 to 0.4 ips. However,
these vibration levels are well below the level considered to cause cosmetic damage to residential

construction.

There is also the possibility of settlement of the soil during construction activities due to vibrations.
This settlement may result in damage to structures and improvements. If the construction
vibrations can be maintained below a peak particle velocity of 0.2 ips, the settlement can likely be

limited to acceptable levels based on past projects in similar conditions.
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For the above stated reasons, we recommend that seismographs be used in the early stages of
construction to monitor the vibrations. Seismographs should be located near structures and
improvements next to the construction activities. Additional seismographs should be located at
various structures and improvements farther from the construction activities to monitor vibrations
as a function of distance from the sites. Periodic vibration monitoring is recommended during
other construction activities. After review of the data obtained, the number of seismographs may

be reduced at the discretion of the client and the geotechnical consultant.

12.3 Ground Surface Settlement

We recommend that arrays of ground surface settlement points be installed around the proposed
excavations. The contractor should submit a monitoring plan showing the proposed locations of
settlement points for review and approval by the project engineer. We recommend that the
contractor be responsible for maintaining total settlement at any survey point to less than 0.5 inch.
If the settlement reaches this limit, we recommend that a further review of construction

methodologies be performed and appropriate changes be made.

12.4 Lateral Movement for Shoring Support System

It may be appropriate to install inclinometers or establish survey points behind excavations at the
due to the proximity of the existing structures. The inclinometers or survey points should be
monitored and evaluated daily during excavation activities to provide an advanced warning
system of potential problems. As discussed previously, we recommend that the shoring system
be designed to limit the ground settlement behind the shoring system to 0.5 inch or less to reduce
the potential for distress to adjacent structures/improvements. If settlements reach 0.25 inches,
we recommend that a review of the contractor’s methods be performed and appropriate changes

be made, if needed.

13 CONSTRUCTION OBSERVATION

The recommendations provided in this report are based on our understanding of the proposed
project and our evaluation of the data collected based on subsurface conditions observed in our
exploratory borings and CPT soundings. It is imperative that the interpolated subsurface
conditions be checked by our representative during construction. Observation and testing of
compacted fill and backfill should also be performed by our representative during construction.
We further recommend that the project plans and specifications be reviewed by Ninyo & Moore
prior to construction. It should be noted that, upon review of these documents, some

recommendations presented in this report might be revised or modified.
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During construction, we recommend that the duties of Ninyo & Moore include, but not be limited

to:

e Observing clearing, grubbing, and removals.

e Observing excavation, placement, and compaction of fill.

e Evaluating existing excavated materials and/or imported materials prior to their use as fill.
e Performing field tests to evaluate fill compaction.

e Observing drywell shaft excavations to confirm suitable soils for infiltration.

e  Observing infiltration gallery bottom for suitable soils for infiltration.

e Observing foundation excavations for bearing materials and cleaning prior to placement of
reinforcing steel or concrete.

e Performing material testing services including concrete compressive strength and steel
tensile strength tests and inspections.

The recommendations provided in this report assume that Ninyo & Moore will be the geotechnical
consultant during the construction phase of this project. In the event the services of Ninyo & Moore
are not utilized during construction, we request that the selected consultant provide the owner
with a letter (with a copy to Ninyo & Moore) indicating that they fully understand Ninyo & Moore’s
recommendations, and that they are in full agreement with the design parameters and

recommendations contained in this report.

14 LIMITATIONS

The field evaluation, laboratory testing, and geotechnical analyses presented in this geotechnical
report have been conducted in general accordance with current practice and the standard of care
exercised by geotechnical consultants performing similar tasks in the project area. No warranty,
expressed or implied, is made regarding the conclusions, recommendations, and opinions
presented in this report. There is no evaluation detailed enough to reveal every subsurface
condition. Variations may exist and conditions not observed or described in this report may be
encountered during construction. Uncertainties relative to subsurface conditions can be reduced
through additional subsurface exploration. Additional subsurface evaluation will be performed
upon request. Please also note that our evaluation was limited to assessment of the geotechnical
aspects of the project, and did not include evaluation of structural issues, environmental concerns,

or the presence of hazardous materials.

This document is intended to be used only in its entirety. No portion of the document, by itself, is

designed to completely represent any aspect of the project described herein. Ninyo & Moore
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should be contacted if the reader requires additional information or has questions regarding the

content, interpretations presented, or completeness of this document.

This report is intended for design purposes only. It does not provide sufficient data to prepare an
accurate bid by contractors. It is suggested that the bidders and their geotechnical consultant
perform an independent evaluation of the subsurface conditions in the project areas. The
independent evaluations may include, but not be limited to, review of other geotechnical reports
prepared for the adjacent areas, site reconnaissance, and additional exploration and laboratory

testing.

Our conclusions, recommendations, and opinions are based on an analysis of the observed site
conditions. If geotechnical conditions different from those described in this report are
encountered, our office should be notified, and additional recommendations, if warranted, will be
provided upon request. It should be understood that the conditions of a site could change with
time as a result of natural processes or the activities of man at the subject sites or nearby sites.
In addition, changes to the applicable laws, regulations, codes, and standards of practice may
occur due to government action or the broadening of knowledge. The findings of this report may,
therefore, be invalidated over time, in part or in whole, by changes over which Ninyo & Moore has

no control.

This report is intended exclusively for use by the client. Any use or reuse of the findings,
conclusions, and/or recommendations of this report by parties other than the client is undertaken

at said parties’ sole risk.
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APPENDIX A

BORING LOGS

Field Procedure for the Collection of Disturbed Samples
Disturbed soil samples were obtained in the field using the following method.

Bulk Samples
Bulk samples of representative earth materials were obtained from the exploratory borings.

The samples were bagged and transported to the laboratory for testing.

The Standard Penetration Test (SPT) Sampler

Disturbed drive samples of earth materials were obtained by means of a Standard
Penetration Test sampler. The sampler is composed of a split barrel with an external diameter
of 2 inches and an unlined internal diameter of approximately 1.4 inches. The sampler was
driven into the ground 12 to 18 inches with a 140-pound hammer falling freely from a height
of 30 inches in general accordance with ASTM D 1586. The blow counts were recorded for
every 6 inches of penetration; the blow counts reported on the logs are those for the last 12
inches of penetration. Soil samples were observed and removed from the sampler, bagged,
sealed and transported to the laboratory for testing.

Field Procedure for the Collection of Relatively Undisturbed Samples
Relatively undisturbed soil samples were obtained in the field using the following method.

The Modified Split-Barrel Drive Sampler

The sampler, with an external diameter of 3 inches, was lined with 1-inch-long, thin brass
rings with inside diameters of approximately 2.4 inches. The sampler barrel was driven into
the ground with the weight of a hammer in general accordance with ASTM D 3550. The
driving weight was permitted to fall freely. The approximate length of the fall, the weight of
the hammer, and the number of blows per foot of driving are presented on the boring logs as
an index to the relative resistance of the materials sampled. The samples were removed from
the sampler barrel in the brass rings, sealed, and transported to the laboratory for testing.
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Soil Classification Chart Per ASTM D 2488 Grain Size

. . Secondary Divisions o Approximate
Primary Divisions Description Size
p Symbol Group Name
CLEAN GRAVEL GW well-graded GRAVEL Boulders > 19" > 12" Lzrgerltlhan
less than 5% fines basketball-sized
GP poorly graded GRAVEL
GW-GM | well-graded GRAVEL with silt Cobbles 3.12 3.1 Fist-sized to
GRAVEL GRAVEL with basketball-sized
more than DU ALW' GP-GM | poorly graded GRAVEL with silt
50% of .
CLASSIFICATIONS . » » Thumb-sized to
- - Coarse 3/4-3 3/4-3 )
f(;zgizi 5% to 12% fines GW-GC well-graded GRAVEL with clay fist-sized
retained on GP-GC | poorly graded GRAVEL with clay Gravel
No. 4 sieve ) » » Pea-sized to
. Fine #4 - 3/4 0.19-0.75 .
GRAVEL with GM silty GRAVEL thumb-sized
COARSE- FINES GC clayey GRAVEL )
GRAINED more than , | Rock-salt-sized to
12% fines ] Coarse | #10-#4 0.079-0.19 ca-sized
SOILS GC-GM silty, clayey GRAVEL p
more than
o ; SwW well-graded SAND _si
52;’,\:?2'8? CLEAN S‘)A'#D Sand | Medium | #40-#10 |0.017 - 0.079" rsolé?(a;:i'f;‘iég
o less than 5% fines SP poorly graded SAND
sieve
SW-SM well-graded SAND with silt Fine | #200 - #40 0(.]0(())12?”— F:I)Jl;:ii;ezi (tjo
SAND SAND with I ’
50% or more DUAL SP-SM poorly graded SAND with silt
of coarse | CLASSIFICATIONS . ) Passing " Flour-sized and
fraction 5% to 12% fines SW-SC well-graded SAND with clay Fines 4200 < 0.0029 smaller
passes ] )
No. 4 sieve SP-SC poorly graded SAND with clay
SM silty SAND Plasticity Chart
SAND with FINES
more than SC clayey SAND
12% fines
SC-SM silty, clayey SAND 70
CL lean CLAY X 60
o - /
SILT and INORGANIC ML SILT ; 50 H or OH /
CLAY ) "] or
liquid limit CL-ML silty CLAY o ,/
0 —
FINE-  |'ess than 50% OL (PI > 4) organic CLAY s .
GRAINED ORGANIC E
OL (Pl < 4) organic SILT o CLoroL MH or OH
SOILS = 20 //
50% or CH fat CLAY 2 /
more passes | o o INORGANIC g Vi 7
i i CL - ML
No. 200 sieve CLAY MH elastic SILT ¥ ML o‘r oL
liquid limit OH (plots on or organic CLAY 0 10 20 30 40 50 60 70 80 90 100
50% or more ORGANIC above “A’-line) g
0,
. OH (plots organic SILT LIQUID LIMIT (LL), %
elow “A’-line)
Highly Organic Soils PT Peat

Consistency - Fine-Grained Soil

Spooling Cable or Cathead Automatic Trip Hammer
Apparent Modified Modified SPT Modified SPT Modified
Density Split Barrel Split Barrel (blows/foot) Split Barrel (blows/foot) Split Barrel
(blows/foot) (blows/foot) (blows/foot) (blows/foot)
Very Loose <4 =8 =3 <5 Very Soft <2 <3 <1 <2
Loose 5-10 9-21 4-7 6-14 Soft 2-4 3-5 1-3 2-3
i Fi 5-8 6-10 4-5 4-6
Medum 11-30 22-63 8-20 15-42 m
ense Stiff 9-15 11-20 6-10 7-13
Dense 31-50 64-105 21-33 43-70 Very stiff 16-30 21-39 11-20 14-26
Very Dense > 50 > 105 >33 >70 Hard > 30 > 39 > 20 > 26

NI”yH&M““‘.E USCS METHOD OF SOIL CLASSIFICATION
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SAMPLES

BORING LOG EXPLANATION SHEET

DEPTH (feet)
BLOWS/FOOT
MOISTURE (%)

DRY DENSITY (PCF)
SYMBOL
CLASSIFICATION
USs.CS.

Bulk
Driven

o

Bulk sample.

Modified split-barrel drive sampler.

No recovery with modified split-barrel drive sampler.

Sample retained by others.

—! Standard Penetration Test (SPT).

No recovery with a SPT.

l XXIXX Shelby tube sample. Distance pushed in inches/length of sample recovered in inches.

No recovery with Shelby tube sampler.

H Continuous Push Sample.

Seepage.

10 Groundwater encountered during drilling.

I 1K O

Groundwater measured after drilling.

SM MAJOR MATERIAL TYPE (SOIL):

Solid line denotes unit change.

CL Dashed line denotes material change.

Attitudes: Strike/Dip

b: Bedding

c: Contact

15 j: Joint

f: Fracture

F: Fault

cs: Clay Seam

s: Shear

bss: Basal Slide Surface
sf: Shear Fracture

sz: Shear Zone

sbs: Shear Bedding Surface

The total depth line is a solid line that is drawn at the bottom of the boring.

20

. |
Ni”y” «/oore BORING LOG
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DEPTH (feet)

Bulk

40

SAMPLES

10

20

30

o DATE DRILLED 5/23/24 BORING NO. B-1
~ @) P4
'g S % § © | GROUND ELEVATION 78 + (MSL) SHEET 1 OF 2
w <
i o E 12 G4
2 E <£ g i g METHOD OF DRILLING 8" Hollow-Stem Auger (Baja Exploration)
el 3 ) w g5 8o
,:]:>J 3 g S S DRIVE WEIGHT 140 Ibs. (Auto. Trip Hammer) DROP 30"
(=) o ]
e SAMPLED BY SXS LOGGED BY SXS REVIEWED BY SCM/MLP
DESCRIPTION/INTERPRETATION
SP-SM | FILL:
Light brown, moist, loose, poorly graded SAND with silt and gravel; few asphalt and trash
debris.
SM ALLUVIUM:
Brown, moist, loose, silty SAND.
8.6
Medium dense.
o SC-SM |Brown, moist, medium dense, silty, clayey SAND. |
18.8
o ~cL |Brown, moist, hard, sandy lean CLAY. ]
o ~sc |Light brown, moist, medium dense, clayey SAND; oxidation staining. |
19.6 e
- SP-SM | Light brown, moist, medium dense, poorly graded SAND with silt.
Very dense.
o ~cL |Brown, maist, very stiff, sandy lean CLAY; oxidation staining. |

| Light brown, moist, very dense, poorly graded SAND with silt.
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§ o DATE DRILLED 5/23/24 BORING NO. B-1
= = ) Z
3 g 'g S % § © | GROUND ELEVATION 78 + (MSL) SHEET 2 OF 2
w <0
e L @ = Q O 3
E 2 E (£ g i 8 METHOD OF DRILLING 8" Hollow-Stem Auger (Baja Exploration)
o o 3 2] w % =)
UDJ = g =2 o Q < DRIVE WEIGHT 140 Ibs. (Auto. Trip Hammer) DROP 30"
a5 ¢ | 2| & o
e SAMPLED BY SXS LOGGED BY SXS REVIEWED BY SCM/MLP
DESCRIPTION/INTERPRETATION
40 34 ALLUVIUM: (Continued)
= Light brown, moist, very dense, poorly graded SAND withsilt. _ |
] \Brown, moist, hard, sandy lean CLAY; oxidation staining. |
Light brown, moist, very dense, clayey SAND.
- | Light brown, moist, very dense, poorly graded SAND with silt; pinhole porosity. |
J 50/5"
85/9"
50 Total Depth = 50.0 feet.
Groundwater not encountered during drilling.
In-situ percolation test performed 6/4/24.
Backfilled with cement-bentonite grout on 6/13/24.
Notes:
Groundwater, though not encountered at the time of drilling, may rise to a higher level due
to seasonal variations in precipitation and several other factors as discussed in the report.
The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.
60
70
80
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DEPTH (feet)

10

20

30

40

SAMPLES

Bulk

o DATE DRILLED 5/23/24 BORING NO. B-2
~ @) P4
'g S % § © | GROUND ELEVATION 73+ (MSL) SHEET 1 OF 1
w <
s o EoQ O ¢
%) D 2] 2 L © METHOD OF DRILLING 8" Hollow-Stem Auger (Baja Exploration)
2 51 8 |2 g2
sl O = n 0>
,g 3 g S S DRIVE WEIGHT 140 Ibs. (Auto. Trip Hammer) DROP 30"
[a) 1 ©)
e SAMPLED BY SXS LOGGED BY SXS REVIEWED BY SCM/MLP
DESCRIPTION/INTERPRETATION
FILL:
Brown, moist, loose, silty SAND; few concrete and asphalt debris; few organics.
ALLUVIUM:
Brown, moist, loose, silty SAND.
24 Medium dense; trace gravel.
] ~|Brown, moist, medium dense, clayey SAND; oxidation staining. |
16

Total Depth = 10.0 feet.

Groundwater not encountered during drilling.
In-situ percolation test performed 5/24/24.
Backfilled with cement-bentonite grout on 6/13/24.

Notes:
Groundwater, though not encountered at the time of drilling, may rise to a higher level due
to seasonal variations in precipitation and several other factors as discussed in the report.

The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.
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DEPTH (feet)

20

30

0
§ n DATE DRILLED  5/28/24 through 5/30/24 BORING NO. B-3
= = ) Z
g 'g S % § © | GROUND ELEVATION 73+ (MSL) SHEET 1 OF 3
w <
s o E Q] G
g E <£ g i 8 METHOD OF DRILLING 18" Hollow-Stem Auger (2R Drilling)
el 3 ) w g5 8o
=9 = o Q < DRIVE WEIGHT 140 Ibs. (Auto. Trip Hammer) DROP 30"
a5 © | 2| & o
e SAMPLED BY SXS LOGGED BY SXS REVIEWED BY SCM/MLP
DESCRIPTION/INTERPRETATION
SM FILL:
Brown, moist, loose, silty SAND; few concrete debris; few organics.
23 180 | 1106 SM ALLUVIUM:
' : Brown, moist, medium dense, silty SAND; interbedded sandy silt layers; oxidation staining.
T “gc |Reddish brown, moist, medium dense, clayey SAND. ]
10
! 16
,1 30 10.9 | 106.2
T “cL |Grayish brown, moist, hard, sandy lean CLAY; oxidation staining. |
!;26 I ]
- Brown, moist, dense, clayey SAND.
T - | Light brown, moist, dense, poorly graded SAND with silt; oxidation staining; pinhole |
porosity.
,1 70 6.2 97.7
T [Light brown, moist, very dense, clayey SAND. |
! 60
T | Light brown, moist, dense, poorly graded SAND with silt. |
,1 67 5.6 95.9
T | Light brown, moist, very dense, clayey SAND. ]

40

DOWNTOWN LOMITA MULTI-BENEFIT STORMWATER PROJECT
LOMITA, CALIFORNIA

212611001 | 10/24




n
§ n DATE DRILLED  5/28/24 through 5/30/24 BORING NO. B-3
= = ) Z
3 g 'g S % § © | GROUND ELEVATION 73+ (MSL) SHEET 2 OF 3
w <0
= L o = (@] G, e
I ) D 2] 2 L © METHOD OF DRILLING 18" Hollow-Stem Auger (2R Drilling
& = |G| & 5| a2
Sl O = n 0>
UDJ = g =2 o Q < DRIVE WEIGHT 140 Ibs. (Auto. Trip Hammer) DROP 30"
a5 ¢ | 2| & o
e SAMPLED BY SXS LOGGED BY SXS REVIEWED BY SCM/MLP
DESCRIPTION/INTERPRETATION
40 39 ALLUVIUM: (Continued)
Light brown, moist, very dense, clayey SAND.
T | Light brown, moist, very dense, poorly graded SAND; oxidation staining. =~ |
,1 70/11" | 129 | 96.4
50
! 81/11" Trace gravel.
,1 61 15.2 | 98.7 Dense.
60
! 66 Very dense.
,1 80/9" 5.0 97.0
70
! 64
T | Light brown, moist, very dense, poorly graded SAND with silt. |
,1 80 8.0 92.9
60

80

DOWNTOWN LOMITA MULTI-BENEFIT STORMWATER PROJECT
LOMITA, CALIFORNIA
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0
§ o DATE DRILLED  5/28/24 through 5/30/24 BORING NO. B-3
= = ) Z
3 g 'g S 5:4 § © | GROUND ELEVATION 73+ (MSL) SHEET 3 OF 3
w <
= 8 @ E 18] O
E g F_> ‘2 g i 8 METHOD OF DRILLING 18" Hollow-Stem Auger (2R Drilling)
o c (%) w > n 5
@) = n 0>
UDJ % ,g 3 g E S DRIVE WEIGHT 140 Ibs. (Auto. Trip Hammer) DROP 30"
(=) o ]
e SAMPLED BY SXS LOGGED BY SXS REVIEWED BY SCM/MLP
DESCRIPTION/INTERPRETATION
80 Total Depth = 80.0 feet.
Groundwater not encountered during drilling.
In-situ percolation test performed 6/3/24.
Notes:
Groundwater, though not encountered at the time of drilling, may rise to a higher level due
to seasonal variations in precipitation and several other factors as discussed in the report.
The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.
90
100
110
120
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DEPTH (feet)

SAMPLES

Bulk

o DATE DRILLED 5/31/24 and 6/10/24 BORING NO. B-4
—_ O z
'g S % § © | GROUND ELEVATION 72 + (MSL) SHEET 1 OF 3
w <0
i o E 12 G4
) D 2] 2 L © METHOD OF DRILLING 18" Hollow-Stem Auger (2R Drilling)
= |5l g |32 a2
Sl O = n 0>
,:]:>J 3 g S S DRIVE WEIGHT 140 Ibs. (Auto. Trip Hammer) DROP 30"
(=) o ]
e SAMPLED BY SXS LOGGED BY SXS REVIEWED BY SCM/MLP
DESCRIPTION/INTERPRETATION
SM FILL:
Brown, moist, loose, silty SAND; few gravel; few asphalt debris; few organics.
35 CL ALLUVIUM:

- | Light brown, moist, dense, poorly graded SAND with silt.

- | Brown, moist, medium dense, clayey SAND.

- | Light brown, moist, very dense, poorly graded SAND with silt; oxidation staining.

" | Light brown, moist, very dense, poorly graded SAND.

| Light brown, moist, dense, clayey SAND.

Brown, moist, hard, sandy lean CLAY.

Brown, moist, dense, clayey SAND; oxidation staining.

DOWNTOWN LOMITA MULTI-BENEFIT STORMWATER PROJECT
LOMITA, CALIFORNIA
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0
§ o DATE DRILLED 5/31/24 and 6/10/24 BORING NO. B-4
= = ) Z
3 g 'g S % § © | GROUND ELEVATION 72 + (MSL) SHEET 2 OF 3
w <0
= L o = (@] G, e
E g E (£ g i 8 METHOD OF DRILLING 18" Hollow-Stem Auger (2R Drilling)
o o 3 2] w % =)
UDJ = g =2 o Q < DRIVE WEIGHT 140 Ibs. (Auto. Trip Hammer) DROP 30"
a5 ¢ | 2| & o
e SAMPLED BY SXS LOGGED BY SXS REVIEWED BY SCM/MLP
DESCRIPTION/INTERPRETATION
40 Z' 50/6" SP-SM |ALLUVIUM: (Continued)
Light brown, moist, very dense, poorly graded SAND with silt; trace gravel; pinhole
porosity.
J 50/5" 3.6 | 1035 |
50
! 78
7J 50/6" | 9.2 | 87.6 Oxidation staining.
60
! 90
J 50/6" | 16.5 | 94.2
70
! 60
Il 50/6"
= @ 77" Groundwater encountered during drilling; wet.
50/6"

80

DOWNTOWN LOMITA MULTI-BENEFIT STORMWATER PROJECT
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0
§ o DATE DRILLED 5/31/24 and 6/10/24 BORING NO. B-4
= = ) Z
3 g 'g S 5:4 § © | GROUND ELEVATION 72 + (MSL) SHEET 3 OF 3
w <0
= L o = (@] G, e
E g F_J ‘2 g i 8 METHOD OF DRILLING 18" Hollow-Stem Auger (2R Drilling)
o c (%) w > n 5
@) = n 0>
UDJ % ,g 3 g E S DRIVE WEIGHT 140 Ibs. (Auto. Trip Hammer) DROP 30"
(=) o ]
e SAMPLED BY SXS LOGGED BY SXS REVIEWED BY SCM/MLP
DESCRIPTION/INTERPRETATION
80 Total Depth = 80.0 feet.
Groundwater encountered at a depth of approximately 77 feet during drilling.
In-situ percolation test performed on 6/4/24.
Notes:
Groundwater may rise to a level higher than that measured in borehole due to seasonal
variations in precipitation and several other factors as discussed in the report.
Groundwater, though The ground elevation shown above is an estimation only. It is based
on our interpretations of published maps and other documents reviewed for the purposes
of this evaluation. It is not sufficiently accurate for preparing construction bids and design
documents.
90
100
110
120
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APPENDIX B

CPT SOUNDINGS

Field Procedure for Cone Penetration Testing

The CPT soundings described in this report were conducted by Kehoe Testing & Engineering in
general accordance with ASTM D 5778. The cone penetrometer assembly used for this project
consisted of a conical tip and a cylindrical friction sleeve. The conical tip had an apex angle of 60
degrees and a cross-section area of approximately 15 square centimeters. The interior of the CPT
probe was instrumented with strain gauges that allowed simultaneous measurement of cone tip
and friction sleeve resistance during penetration. The cone hydraulically pushed into the soil using
the reaction mass of a specially designed 30-ton truck at a constant rate while the cone tip
resistance and sleeve friction were recorded at an approximately 1-inch interval and stored in
digital form. The computer generated logs presented on the following pages include cone
resistance, friction resistance, friction ratio, and interpreted soil types. The soil type interpretations
were based on the method proposed by Robertson (2010).

Ninyo & Moore | Downtown Lomita Multi-Benefit Stormwater Project, Lomita, California | 212611001 | October 25, 2024
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SUMMARY
OF
ConeE PeNETRATION TEST DATA

1. INTRODUCTION

This report presents the results of a Cone Penetration Test (CPT) program carried out for the
Downtown Lomita Stormwater project located at 24329 Narbonne Avenue in Lomita, California.
The work was performed by Kehoe Testing & Engineering (KTE) on May 16, 2024. The scope
of work was performed as directed by Ninyo & Moore personnel.

2. SUMMARY OF FIELD WORK

The fieldwork consisted of performing CPT soundings at three locations to determine the soil
lithology. A summary is provided in TABLE 2.1.

DEPTH OF
LOCATION CPT (ft) COMMENTS/NOTES:
CPT-1 50
CPT-2 80
CPT-3 46 Refusal

TABLE 2.1 - Summary of CPT Soundings

3. FIELD EQUIPMENT & PROCEDURES

The CPT soundings were carried out by KTE using an integrated electronic cone system
manufactured by Vertek. The CPT soundings were performed in accordance with ASTM
standards (D5778). The cone penetrometers were pushed using a 30-ton CPT rig. The cone
used during the program was a 15 cm”2 cone with a cone net area ratio of 0.83. The following
parameters were recorded at approximately 2.5 cm depth intervals:

e Cone Resistance (qc) e Inclination
e Sleeve Friction (fs) e Penetration Speed
e Dynamic Pore Pressure (u)

The above parameters were recorded and viewed in real time using a laptop computer. Data is
stored at the KTE office for up to 2 years for future analysis and reference. A complete set of
baseline readings was taken prior to each sounding to determine temperature shifts and any
zero load offsets. Monitoring base line readings ensures that the cone electronics are operating

properly.



4. CONE PENETRATION TEST DATA & INTERPRETATION

The Cone Penetration Test data is presented in graphical form in the attached Appendix. These
plots were generated using the CPeT-IT program. Penetration depths are referenced to ground
surface. The soil behavior type on the CPT plots is derived from the attached CPT SBT plot
(Robertson, “Interpretation of Cone Penetration Test...”, 2009) and presents major soil lithologic
changes. The stratigraphic interpretation is based on relationships between cone resistance
(qc), sleeve friction (fs), and penetration pore pressure (u). The friction ratio (Rf), which is
sleeve friction divided by cone resistance, is a calculated parameter that is used along with cone
resistance to infer soil behavior type. Generally, cohesive soils (clays) have high friction ratios,
low cone resistance and generate excess pore water pressures. Cohesionless soils (sands)
have lower friction ratios, high cone bearing and generate little (or negative) excess pore water
pressures.

The CPT data files have also been provided. These files can be imported in CPeT-IT (software
by GeolLogismiki) and other programs to calculate various geotechnical parameters.

It should be noted that it is not always possible to clearly identify a soil type based on qc, fs and
u. In these situations, experience, judgement and an assessment of the pore pressure data
should be used to infer the soil behavior type.

If you have any questions regarding this information, please do not hesitate to call our office at
(714) 901-7270.

Sincerely,

KEHOE TESTING & ENGINEERING

VMt e

Steven P. Kehoe
President

05/17/24-eb-6499
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Project:

Kehoe Testing and Engineering
714-901-7270
steve@kehoetesting.com
www.kehoetesting.com

Ninyo & Moore / Downtown Lomita Stormwater

Location: 24329 Narbonne Ave, Lomita, CA

CPT-1
Total depth: 50.20 ft, Date: 5/16/2024

Depth (ft)

Cone resistance

Sleeve friction

04 0
HAND AUGER HAND AUGER
54 54
104 104
154 154
20 20
25 25
30+ 30
35+ 35
—~
£
404 £ 404
=
Q
(]
45 O 45
50 50
554 554
60 60
65— 65—
70— 70+
754 75
80 80
T T T T T T T — T
0 200 400 600 800 0 2 4 6
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Friction (tsf)
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Pore pressure u

HAND AUGER

-20

T
-10

L
0o 10 20

Pressure (psi)

Depth (ft)

10

154

20

25

30

w
(%]
|

IS
o
]

IS
wn
]

50

55+

60

65

70+

75

80

Friction ratio

HAND AUGER

Depth (ft)

Soil Behaviour Type

0
4AND AUGZR
5 Silty sand & sandy silt
Sand & silty sand
10
Silty sand & sandy silt
Clay &ssilty clay
Clay &silty clay
Silty sand & sandy silt
Clay &silty clay
Clay
Clay-&silty-clay
Silty sand & sandy silt
30 Sand & siity sand
Silty sand & sandy silt
35— Clay & silly clay
Silty sand & sandy silt
404 Sand
Sand & silty sand
Silty sand & sandy silt
45 Sand & silty sand
Sahd
50 Sand
55+
60
65
70+
754
80
L AL L L S L L BB I
0 2 4 6 8 10 12 14 16 18

SBT (Robertson, 2010)

CPeT-IT v.2.3.1.9 - CPTU data presentation & interpretation software - Report created on: 5/17/2024, 9:00:40 AM

Project file:
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E

Depth (ft)

Project: Ninyo & Moore / Downtown Lomita Stormwater CPT-2
Location: 24329 Narbonne Ave, Lomita, CA Total depth: 80.32 ft, Date: 5/16/2024
Cone resistance Sleeve friction Pore pressure u Friction ratio Soil Behaviour Type
0 0+ 0 0 0
HAND AUGER HAND AUGER HAND AUGER HAND /LGER HAND AUG:R

5 Sand & silty san

5 5 5 { 5

10 10 10 10 f. 10
% —

15 (r-’_) 15 - 15 15— 15

C; 20 20 20
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y silt
y silt
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20 %: 20 y st
- —— y silt
25 - 25 25 254§ 25
L = y silt
30 % 30 30 30+ 30 d & silty san
- nd & silty sand
35 35 35 35 35 Sand-&silty-san
g g g - g nd
40 o~ £ 40 < 40 £ 40 h < 40 -
= " = = nd & silty san
b 9] 9] ] 9] 5
[a)] [a)] [a)] [a) 45 n

IS

wn

IS

w

IS

wn
]

Sahd & silty sand
nd
nd & silty sand

nd & silty sand
nd & silty sand

l|v ”

w
o

) ?
50 %— 50 50 50

55 5“'_" 55 55 § 55 . 55
&
=
60 K 60 60 601 60
W

-
>— 65 — 65 65 - 65
= 3

nd & silty san

nd & silty sand

nd-&-si

nd

y-san

65

70 70 704 70 nd & silty-sand

70

Sahd

75

Sand & silty san

75 ( 75 -< 75 ¥ 75

80 o —— 80 s 80 80 80
T T T T T T T T T T T T T L | T T T T T T T T T T T T
0 200 400 600 800 0 2 4 6 8 -20 -10 0 10 20 01 2 3 4 5 6 7 8 0 2 4 6 8 10 12 14 16 18
Tip resistance (tsf) Friction (tsf) Pressure (psi) Rf (%) SBT (Robertson, 2010)
CPeT-IT v.2.3.1.9 - CPTU data presentation & interpretation software - Report created on: 5/17/2024, 9:00:40 AM 2

Project file:
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E

Depth (ft)

Project: Ninyo & Moore / Downtown Lomita Stormwater CPT-3
Location: 24329 Narbonne Ave, Lomita, CA Total depth: 46.13 ft, Date: 5/16/2024
Cone resistance Sleeve friction Pore pressure u Friction ratio Soil Behaviour Type
0 0+ 0 0 0+
HAND AUGER HAND AUGER HAND AUGER HAND AUGER 4AND AUGZR
57 54 57 54 5 1% Clay &silty clay
Silty sand & sandy silt
e . )
— Silty sand & sandy silt
10+ 10 10+ 10 10 Sand & silty sand
Silty sand & sandy silt
15 15 15 15 154
Sand & silty sand
204 204 204 1 204 204 Silty sand & sandy silt
Sand & silty sand
25 25 25 25 25 Sad
Sand & silty sand
30 304 304 304 304 Silty sand & sandy silt
Sand
Sahd
354 354 354 35 354
~ ~ ~~ ~
& fid & & Sand & silty sand
~— ~— ~— ~—
40 S 40 S 404 S 40 S 40
o =y ray a Sand
(] (] () (] Sand
45 D45_ D45_ D45_ a 45 Sand & silty-sand
50 50 50 50+ 50
55 55 55 55 55
60 60 60— 60 60
65 65 65 65 65
70 704 704 70+ 70+
754 754 754 754 754
80 80 80 80 80+
L e IS B — — T T — T T T T T LI e B s By LI L B R N N N L L B I B B
0 200 400 600 800 0 2 4 6 8 -20 -10 0 10 20 01 2 3 4 5 6 7 8 0 2 4 6 8 10 12 14 16 18
Tip resistance (tsf) Friction (tsf) Pressure (psi) Rf (%) SBT (Robertson, 2010)
CPeT-IT v.2.3.1.9 - CPTU data presentation & interpretation software - Report created on: 5/17/2024, 9:00:41 AM 3

Project file:
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PROJECT NO. W 1020-06-01

. |E BORING 1 Buc| Z wE
DEPTH Q |<| sou Esk | @~ x -
N SAMPLE S |z CLASS SZa | & 5 2 z
NO. g % LA ELEV. (MSL.) -- DATE COMPLETED 7/2/19 TRTES o 2=
FEET E |3]| wscs) —_— — 229 2= | 28
| (] w~ o
i EQUIPMENT HAND AUGER BY: RP a®=| 0 ©
MATERIAL DESCRIPTION
0 BULK [4 ARTIFICIAL FILL
= - 03" ¥ Silty Sand, medium dense, slightly moist, brown, fine-grained, some fine —
) H gravel.
il 1| ALLUVIUM
— — -1 Silty Sand, medium dense, slightly moist, reddish brown, fine-grained. —
Bi@y M l'j- | 4 gy & 958 | 9.7
| 4 — : i -I-_ l. L
- 6 1ot ‘ ‘ , B
Bl@e6' B | J ] | SM - olive brown with reddish brown mottles 105.6 14.9
]| i
L 10 Bi@o s M- [ - trace carbon deposits 113.0 118
Total depth of boring: 10 feet
Fill to 2 feet.
No groundwater encountered
Backfilled with soil cuttings and tamped.
Figure A1 , W1020-06-01 BORING LOGS.GPJ
Log of Boring 1, Page 1 of 1
[] ... SAMPLING UNSUCCESSFUL ] .. STANDARD PENETRATION TEST Il . bRIVE SAMPLE (UNDISTURBED)
SAMPLE SYMBOLS
R . DISTURBED OR BAG SAMPLE Al .. cHUNK sAvPLE Y .. WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED.
IT IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

GEOCON



PROJECT NO. W 1020-06-01

o —
e BORING 2 zuc| 2 | s
DEPTH O |<| sow Ezll | o~ x =
N SAMPLE S |z CLASS SZa | & 5 2 z
NO. o |2] o ELEV. (MSL.) -~ DATE COMPLETED 7/2/19 Foz | of Y=
FEET E 5] wscs) _— Yol | = o2
| (] w~ o
i EQUIPMENT HAND AUGER BY: RP a®=| 0 ©
MATERIAL DESCRIPTION
0 BULK [4 ARTIFICIAL FILL
= - 03" ¥ Silty Sand, medium dense, slightly moist, brown, fine-grained, some fine —
\f avel.
- 2 T =
' -] - ALLUVIUM
- {B2@2.5' " l 1 l Silty Sand, medium dense, slightly moist, reddish brown fine-grained. — 99.8 6.0
-4 i -
B ] B2@5' | ] | | - no recovery B
S I I | SM -
B {B2@e.s -1 r I - moist B 1124 | 193
L g -_l_ ] | B
L 10 Ro@9 5| |-, 1 0 - N0 recovery
Total depth of boring: 10 feet
Fill to 2 feet.
No groundwater encountered.
Backfilled with soil cuttings and tamped.
Figure A2, W1020-06-01 BORING LOGS.GPJ
Log of Boring 2, Page 1 of 1
SAMPLE SYMBOLS [] ... SAMPLING UNSUCCESSFUL ] .. STANDARD PENETRATION TEST Il . bRIVE SAMPLE (UNDISTURBED)
R . DISTURBED OR BAG SAMPLE Al .. cHUNK sAvPLE Y .. WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED.
IT IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

GEOCON



PROJECT NO. W 1020-06-01

BORING 3

~ | Gur | £ wE
DEPTH 0 12| soL 2L | @~ x -
N SAMPLE S |z SZa | & 5 2 z
NO. O |Z]| CSS | EEV. (MSL) - DATE COMPLETED 7/2/19 Foz | o (oY=
FEET T uscs _ _ YnS = Qz
E 13| W5 zh2 | & =56
- |2 EQUIPMENT HAND AUGER BY: RP gx=| o ©
MATERIAL DESCRIPTION
0 ARTIFICIAL FILL
— - Silty Sand, dry to slightly moist, brown, fine-grained, trace fine gravel. —
L, - 10 ALLUVIUM =
. l 1 l Silty Sand, slightly moist, reddish brown, fine-grained.
R | 1 'J'_l. B 1010 | 63
- 4 ) ] _I- -|. =
C % 7 B W r i M i 102 | 183
i | ] 1' - moist B
- 8 _l-'_l- l =
i | B3@9' | ] ll - slight increase in moisture B
- 10 -_l: | 1 u
i h Zj_ [ | | Clayey Sand, medium dense, slightly moist, olive brown with reddish brown | | | ]
- 12 -/ mottles, fine-grained. —
B3 @12 I/./- o recovery 7.1 | 153
- o7 | sc -
L //// B
u ] yod n
Bi@15' .// - slight decrease in clay 1149 177
Total depth of boring: 15.5 feet
Fill to 1.5 feet.
No groundwater encountered.
Backfilled with soil cuttings and tamped.
Figure A3, . W1020-06-01 BORING LOGS.GPJ
Log of Boring 3, Page 1 of 1
[] ... SAMPLING UNSUCCESSFUL ] .. STANDARD PENETRATION TEST Il . bRIVE SAMPLE (UNDISTURBED)
SAMPLE SYMBOLS
R . DISTURBED OR BAG SAMPLE Al .. cHUNK sAvPLE Y ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED.
IT IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

GEOCON



PROJECT NO. W 1020-06-01

e BORING 4 zu-| & | ug
DEPTH 8 || sov EzL i x
IN SAMPLE 2 |B| cuass g | &G E
NO. o |2 ELEV. (MSL.) - DATE COMPLETED 7/2/19 Foz | o 2=
FEET I R w50 o
E |5 e 203 | x| 23
3 o @
i EQUIPMENT HAND AUGER BY: RP ax=| o ©
MATERIAL DESCRIPTION
0 ARTIFICIAL FILL
= — Silty Sand, loose, dry, brown, fine-grained, some fine gravel, trace brick and |-
) ] 1| glass.
- ALLUVIUM
= - B4@2.5' | l - J l Silty Sand, medium dense, reddish brown, fine-grained. — 101.9 5.8
NE SM
- 4 ) : _I- -:. =
i __BA.@S'_l I 1 1 - slight increase in moisture, trace coarse-grained B 100.8 14.6
Total depth of boring: 5.5 feet
Fill to 1.5 feet.
No groundwater encountered.
Percolation testing performed on 7/3/19.
Figure Ad W1020-06-01 BORING LOGS.GPJ
H
Log of Boring 4, Page 1 of 1
SAMPLE SYMBOLS [] ... SAMPLING UNSUCCESSFUL Il .. STANDARD PENETRATION TEST B ... ORIVE SAMPLE (UNDISTURBED)
B ... DISTURBED OR BAG SAMPLE Al .. cHUNK SAMPLE Y ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED.
IT IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.
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APPENDIX D

LABORATORY TESTING

Classification

Soils were visually and texturally classified in adherence to the Unified Soil Classification System
(USCS) in general accordance with ASTM D 2488. Soil classifications are indicated on the logs
of the exploratory borings in Appendix A.

In-Place Moisture and Density Tests

The moisture content and dry density of relatively undisturbed samples obtained from the
exploratory borings were evaluated in general accordance with ASTM D 2937. The test results
are presented on the logs of the exploratory borings in Appendix A.

Gradation Analysis

Gradation analysis tests were performed on selected representative soil samples in general
accordance with ASTM D 422. The grain-size distribution curves are presented on Figures D-1
through D-8. These test results were utilized in evaluating the soil classifications in accordance
with the USCS.

200 Wash

An evaluation of the percentage of particles finer than the No. 200 sieve in selected soil samples
was performed in general accordance with ASTM D 1140. The results of the tests are summarized
on Figure D-9.

Atterberqg Limits

Tests were performed on selected representative fine-grained soil samples to evaluate the liquid
limit, plastic limit, and plasticity index in general accordance with ASTM D 4318. These test results
were utilized to evaluate the soil classifications in accordance with the USCS. The test results
and classifications are summarized on Figure D-10.

Direct Shear Tests

Direct shear tests were performed on relatively undisturbed samples in general accordance with
ASTM D 3080 to evaluate the shear strength characteristics of the selected materials. The
samples were inundated during shearing to represent adverse field conditions. The results are
presented on Figures D-11 and D-12.

R-Value

The resistance value, or R-value, for site soils was evaluated in general accordance with CT 301.
Samples were prepared and evaluated for exudation pressure and expansion pressure. The
equilibrium R-value is reported as the lesser or more conservative of the two calculated results.
The test results are summarized on Figure D-13.

Soil Corrosivity Tests

Soil pH and resistivity tests were performed on representative samples in general accordance
with CT 643. The soluble sulfate content and chloride content of the selected samples were
evaluated in general accordance with CT 417 and CT 422, respectively. The test results are
summarized on Figure D-14.
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GRAVEL SAND FINES
Coarse Fine Coarse| Medium Fine SILT CLAY

U.S. STANDARD SIEVE
NUMBERS

1000 060 oo o e & ¥ XO 100 200
90.0

80.0 \
70.0
60.0

50.0 \
40.0

30.0 \
20.0

100 5

0.0

HYDROMETER

PERCENT FINER BY WEIGHT

100 10 1 0.1 0.01 0.001 0.0001

GRAIN SIZE IN MILLIMETERS

Sample Depth Plastic | Plasticity Passing

Symbol 1) ocation | (ft) Limt | Index | " | Do Co | Co | No.200

(percent)
|

® B-1 30.0-31.5 - - - 0.08 012 0.18 24 1.1 9 SP-SM

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 6913

| FIGURE D-1

GRADATION TEST RESULTS

[ ]
N”"qa &M““\‘e DOWNTOWN LOMITA MULTI-BENEFIT STORMWATER PROJECT
Sootechioa & Enviranmental Seences G LOMITA, CALIFORNIA

212611001 | 10/24

212611001-D-1-SIEVE w No 8 @ B-1 30.0-31.5



GRAVEL

SAND FINES

Coarse Fine Coarse

Medium Fine SILT CLAY

U.S. STANDARD SIEVE

NUMBERS
1000 @ :

HYDROMETER

200

90.0

80.0

70.0

60.0

40.0

30.0

PERCENT FINER BY WEIGHT

20.0

10.0

0.0

100 10

Sample

Location

0.01 0.001 0.0001

GRAIN SIZE IN MILLIMETERS
Plastic Passing
H

No. 200
(percent)

Plasticity

[ B-1 45.0-46.0

0.08 010 0.7 2.2 0.8 9 SP-SM

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 6913

| W
/Vin.ya & Mnnre

GRADATION TEST RESULTS

DOWNTOWN LOMITA MULTI-BENEFIT STORMWATER PROJECT
LOMITA, CALIFORNIA

212611001 | 10/24

212611001-D-2-SIEVE w No 8 @ B-1 30.0-31.5




GRAVEL SAND

FINES

Coarse Fine Coarse Medium Fine SILT

CLAY

U.S. STANDARD SIEVE
NUMBERS

W 4140 4T 3 4w e
1000 —j3 .112_.1 7R & 30\ 50 100 200

HYDROMETER

90.0

80.0 \
70.0

60.0 \

40.0 \
30.0

PERCENT FINER BY WEIGHT

20.0

10.0

100 10 1 0.1 0.01

GRAIN SIZE IN MILLIMETERS

Sample

Location

0.001 0.0001

Plastic | Plasticity Passing
Limit Do [ Dao Cu | Co | No.200
(percent)

[ B-3

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 6913

| W
/Vin.ya & Mnnre

25.0-26.5 - -- - 0.09 017 0.21

2.2 1.5 7 SP-SM

FIGURE D-3
GRADATION TEST RESULTS

DOWNTOWN LOMITA MULTI-BENEFIT STORMWATER PROJECT

LOMITA, CALIFORNIA

212611001 | 10/24

212611001-D-3-SIEVE w No 8 @ B-3 25.0-26.5




GRAVEL SAND FINES

Coarse Fine Coarse Medium Fine SILT CLAY

U.S. STANDARD SIEVE

NUMBERS HYDROMETER

1000 @

90.0 \t

80.0 \
70.0

40.0

PERCENT FINER BY WEIGHT

30.0 \
20.0

}

0.0 \m

100 10 1 0.1 0.01 0.001

GRAIN SIZE IN MILLIMETERS

Sample Plastic | Plasticity Passing
Location Limit Dro | Dso Cu Ce | No. 200
(percent)

o B-3 65.0-66.5 - - - 0.13 018 024 1.8 1.0 4

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 6913

. GRADATION TEST RESULTS
Nlllyﬂ & Mﬂﬂ\‘E DOWNTOWN LOMITA MULTI-BENEFIT STORMWATER PROJECT
IS S

LOMITA, CALIFORNIA
212611001 | 10/24

0.0001

SP

212611001-D-4-SIEVE w No 8 @ B-3 65.0-66.5



GRAVEL SAND

FINES

Coarse Fine Coarse Medium Fine

SILT CLAY

U.S. STANDARD SIEVE
NUMBERS
v I L

100.0

HYDROMETER

XO 100 200

90.0

\

80.0

70.0

60.0

40.0

30.0

PERCENT FINER BY WEIGHT

20.0

10.0

0.0

100 0.1

0.01 0.001 0.0001

GRAIN SIZE IN MILLIMETERS

Sample

Plasticity
Location

Plastic
Limit

H

Passing
No. 200
(percent)

B-3 75.0-76.5

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 6913

| W
/Vin.ya & Mnnre

0.08 013 0.19 24 1.1 8 SP-SM

GRADATION TEST RESULTS

DOWNTOWN LOMITA MULTI-BENEFIT STORMWATER PROJECT
LOMITA, CALIFORNIA

212611001 |

212611001-D-5-SIEVE w No 8 @ B-3 75.0-76.5

10/24




GRAVEL SAND FINES
Coarse Fine Coarse Medium Fine SILT CLAY

U.S. STANDARD SIEVE

NUMBERS HYDROMETER

1000 @ :
90.0

80.0 \
70.0 \

40.0 \
30.0

20.0

PERCENT FINER BY WEIGHT

10.0 N

!

100 10 1 0.1 0.01 0.001 0.0001

GRAIN SIZE IN MILLIMETERS

Sample Plastic | Plasticity Passing
Location Limit Dro | Dso Cu Ce | No. 200
(percent)

o B-4 25.0-26.5 - -- - 0.10 0.17 0.21 2.0 1.4 5 SP-SM

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 6913

GRADATION TEST RESULTS

LOMITA, CALIFORNIA
212611001 | 10/24

[ )
Nlllyﬂ & Mﬂﬂ\‘& DOWNTOWN LOMITA MULTI-BENEFIT STORMWATER PROJECT
Sy N S

212611001-D-6-SIEVE w No 8 @ B-4 25.0-26.5




GRAVEL SAND

FINES

Coarse Fine Coarse Medium Fine SILT

CLAY

U.S. STANDARD SIEVE
NUMBERS

3" 2 .11_/2" AR 4 8 16 30 50 100 200

HYDROMETER

1000 @

~

90.0

80.0

70.0

40.0

PERCENT FINER BY WEIGHT
<
o
—

30.0
\

20.0 \

10.0 \\g\\
Dl
0.0 i

100 10 1 0.1 0.01

GRAIN SIZE IN MILLIMETERS

Sample

Location

Plastic | Plasticit
Lt L R c, | G
(percent)

0.001 0.0001

Passing
No. 200

° B-4  45.0-46.0 - - - 015 034 057 38 14 4 SP-SM
PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 6913
| FIGURE D-7

/Vin.ya & Mnnre

GRADATION TEST RESULTS

DOWNTOWN LOMITA MULTI-BENEFIT STORMWATER PROJECT

LOMITA, CALIFORNIA
212611001 | 10/24

212611001-D-7-SIEVE w No 8 @ B-4 45.0-46.5




GRAVEL

SAND

FINES

Coarse Fine

Coarse

Medium

Fine SILT CLAY

U.S. STANDARD SIEVE

NUMBERS
1000 @ :

16 30

50

HYDROMETER

100 200

90.0

80.0

70.0

60.0

40.0

30.0

PERCENT FINER BY WEIGHT

20.0

10.0

0.0

AN

I

100

0.1 0.01 0.001 0.0001

GRAIN SIZE IN MILLIMETERS

Sample Plastic | Plasticity Passing
Location Limit Dio | Dso Cu Ce | No. 200
(percent)
B-4 60.0-61.5 - - - 0.16 035 060 3.8 1.3 5 SP-SM
PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 6913
FIGURE D-8

| W
/Vin.ya & Mnnre

GRADATION TEST RESULTS

DOWNTOWN LOMITA MULTI-BENEFIT STORMWATER PROJECT
LOMITA, CALIFORNIA

212611001 | 10/24

212611001-D-8-SIEVE w No 8 @ B-4 60.0-61.5




SAMPLE PERCENT PERCENT USCs

SAMPLE

LOCATION DE(fI:;I'H DESCRIPTION P:SSIZIG P,fgszl(r‘:(? S(;I;;';t;)
B-1 15.0-16.5 SILTY, CLAYEY SAND 100 35 SC-SM
B-2 5.0-6.5 SILTY SAND 99 38 SC
B-2 8.5-10.0 CLAYEY SAND 100 35 SC
B-3 40.0-41.5 CLAYEY SAND 100 32 SC
B-3 50.0-51.5 POORLY GRADED SAND 99 4 SP
B-4 0.0-5.0 SILTY SAND 95 38 SM
B-4 15.0-16.5 POORLY GRADED SAND WITH SILT 100 10 SP-SM
B-4 35.0-36.0 POORLY GRADED SAND 100 4 SP

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 1140

NO. 200 SIEVE ANALYSIS TEST RESULTS

DOWNTOWN LOMITA MULTI-BENEFIT STORMWATER PROJECT
LOMITA, CALIFORNIA

212611001 | 10/24

212611001-D-9-200-WASH @ B-1 -- B-2




LIQUID | PLASTIC |PLASTICITY
SYMBOL LOCATION |[DEPTH (ft) LIMIT LIMIT
|
g B-1 23 19

USCS
CLASSIFICATION

(Fraction Finer Than

No. 40 Sieve)
- 15.0-16.5 4 CL-ML SC-SM
] B-2 8.5-10.0 31 18 13 CL SC
L 4 B-3 5.0-6.5 19 17 2 ML SM

60 /

50 A
— CH or OH /
o
5 40 //
a) /
=
E 30
1)
"'_’ CL or OL MH or OH

or
5 20 /
o
|
10 /
/T > MLlor OL
0 -I/ 2 .
0 10 20 30 40 50 60 70 80 90 100

LIQUID LIMIT, LL

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 4318

/Vin.ya & /V\n are

Geotechnical & Environmental Sciences Consultants

ATTERBERG LIMITS TEST RESULTS

DOWNTOWN LOMITA MULTI-BENEFIT STORMWATER PROJECT

LOMITA, CALIFORNIA
212611001 | 10/24

212611001-D-10-ATTERBERG @ B-1, B-2




2000

1500
7
A4 4
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o 1000 f
|_ L g
7} S
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3 7
I
n /,
'y
500 4
/y
/'
0
0 500 1000 1500 2000

NORMAL STRESS (PSF)

Sample Depth Shear Cohesion Friction Angle

Description Symbol Location (ft) Strength (psf) (degrees) Soil Type
SILTY SAND -_——  B-1 5.0-6.5 Peak 0 39 SM
SILTY SAND - = X= = B-1 5.0-6.5  Ultimate 0 37 SM

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 3080

DIRECT SHEAR TEST RESULTS

DOWNTOWN LOMITA MULTI-BENEFIT STORMWATER PROJECT
LOMITA, CALIFORNIA

212611001 | 10/24

212611001-D-11-DIRECT SHEAR @ B-1 5.0-6.5
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NORMAL STRESS (PSF)

Sample Depth Shear Cohesion Friction Angle

Description Symbol Soil Type

Location (ft) Strength (psf) (degrees)

SILTY, CLAYEY

SAND —_——  B-1 15.0-16.5 Peak 690 36 SC-SM
SILTY, CLAYEY .
SAND - =X== B 15.0-16.5 Ultimate 444 30 SC-SM

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 3080

DIRECT SHEAR TEST RESULTS

DOWNTOWN LOMITA MULTI-BENEFIT STORMWATER PROJECT
LOMITA, CALIFORNIA

212611001 | 10/24

212611001-D-12-DIRECT SHEAR @ B-1 10.0-11.5




SAMPLE LOCATION SAMPL(IfEt)DEPTH SOIL TYPE R-VALUE

B-2 0.0-5.0 SM 61

B-4 0.0-5.0 SM 67

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 2844/CT 301

. R-VALUE TEST RESULTS
Nlll.yﬂ & M““\'E DOWNTOWN LOMITA MULTI-BENEFIT STORMWATER PROJECT

LOMITA, CALIFORNIA
212611001 | 10/24

Geotechnical & Environmental Sciences Consultants

212611001-D-13-Fig C-8 RVTABLE




SULFATE CONTENT ? CHLORIDE

g || g <L
(ppm) (%) (ppm)
B-1 30.0-31.5 6.5 10,013 20 0.002 45
B-2 0.0-5.0 6.7 21,340 10 0.001 40
B-4 0.0-5.0 6.5 6,783 10 0.001 40

' PERFORMED IN GENERAL ACCORDANCE WITH CALIFORNIA TEST METHOD 643

PERFORMED IN GENERAL ACCORDANCE WITH CALIFORNIA TEST METHOD 417
PERFORMED IN GENERAL ACCORDANCE WITH CALIFORNIA TEST METHOD 422

2

3

CORROSIVITY TEST RESULTS

DOWNTOWN LOMITA MULTI-BENEFIT STORMWATER PROJECT
LOMITA, CALIFORNIA

212611001 | 10/24

212611001-D-14-CORROSIVITY @ B-1, B-2






3.5

3.0 /r
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|

Wl L

\\.

1.0

Shear Stress (ksf)

0.0 #
0

0.1 0.2
Horizontal Deformation (in.)
5.0
4.0
2 30
[2]
8
B 20
®
(0]
<
7]
1.0
0.0 ‘
0.0 1.0 2.0 3.0 4.0 5.0
Normal Stress (ksf)
Boring No. Bl Normal Strest (kip/ft2) 1 3 5
Sample No. @3 Peak Shear Stress (kip/ft2) @ 068 m 235 A 3.17
Depth (ft) 3 Shear Stress @ End of Test (ksf) O 0.58 0O 2.22 A 315
Sample Type: Ring Deformation Rate (in./min.) 0.05 0.05 0.05
Soil Identification: Initial Sample Height (in.) 1.0 1.0 1.0
Ring Inside Diameter (in.) 2.375 2.375 2.375
Bronw Silty Sand (SM)
Initial Moisture Content (%) 10.1 13.9 13.8
Strength Parameters Initial Dry Density (pcf) 94.2 92.3 93.6
C (psf) 0 (°) Initial Degree of Saturation (%) 34.5 45.3 46.4
Peak 203 31.8 Soil Height Before Shearing (in.) 1.2 1.2 1.2
Ultimate 59 32.7 Final Moisture Content (%) 20.8 20.3 22.8
Project No.: W1020-06-01
DIRECT SHEAR TEST RESULTS 24384 Narbonne Aven
Consolidated Drained ASTM D-3080 .a ° .e .e ue
Lomita, California
Checked by: JIK Aug 19 Figure B1
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S 1.0 1
5 U B I
0.5 ] A
0.0 #
0 0.1 0.2
Horizontal Deformation (in.)
5.0
4.0
2 30 A
[2]
8
n
®
(0]
<
7]
0.0 E——1
0.0 1.0 2.0 3.0 5.0
Normal Stress (ksf)
Boring No. Bl Normal Strest (kip/ft2) 1 3 5
Sample No. B1 @ 0-5 Peak Shear Stress (kip/ft2) @ 068 m 204 A 3.13
Depth (ft) 0-5 Shear Stress @ End of Test (ksf) O 0.65 O 2.01 A 3,09
Sample Type: Ring Deformation Rate (in./min.) 0.05 0.05 0.05
Soil Identification: Initial Sample Height (in.) 1.0 1.0 1.0
Ring Inside Diameter (in.) 2.375 2.375 2.375
Brown Silty Sand (SM)
Initial Moisture Content (%) 16.9 15.1 14.8
Strength Parameters Initial Dry Density (pcf) 95.7 97.2 97.5
C (psf) 0 (°) Initial Degree of Saturation (%) 59.9 55.3 54.9
Peak 115 31.4 Soil Height Before Shearing (in.) 1.2 1.2 1.2
Ultimate 82 31.4 Final Moisture Content (%) 21.5 22.1 20.5
Project No.: W1020-06-01
DIRECT SHEAR TEST RESULTS 24384 Narbonne Aven
Consolidated Drained ASTM D-3080 .a ° .e .e ue
Lomita, California
Checked by: JIK Aug 19 Figure B2




Percent Consolidation

0.0

WATER ADDED AT 1.0 KSF

1.0
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10.0

1

10

Consolidation Pressure (ksf)

SAMPLE ID.

SOIL TYPE

DRY DENSITY
(PCF)

INITIAL FINAL
MOISTURE (%) | MOISTURE (%)

Bi@3

Brown Silty Sand

(SM)

95.8

9.7 22.0

CONSOLIDATION TEST RESULTS

Project No.: W1020-06-01

ASTM D-2435

Checked by: JIK

24384 Narbonne Avenue
Lomita, California

Aug 19 Figure B3




Percent Consolidation

0.0

WATER ADDED AT 1.0 KSF

L[|

1.0

2.0
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9.0

10.0

1

10

Consolidation Pressure (ksf)

SAMPLE ID.

DRY DENSITY

SOIL TYPE (PCF)

INITIAL FINAL
MOISTURE (%) | MOISTURE (%)

B1@6

Brown Silty Sand

(SM) 105.0

17.6 17.5

CONSOLIDATION TEST RESULTS

Project No.: W1020-06-01

ASTM D-2435

Checked by: JIK

24384 Narbonne Avenue
Lomita, California

Aug 19 Figure B




Percent Consolidation

WATER ADDED AT 1.0 KSF

0.0

1.0

2.0
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1

10

Consolidation Pressure (ksf)

SAMPLE ID.

DRY DENSITY

SOIL TYPE (PCF)

INITIAL FINAL
MOISTURE (%) | MOISTURE (%)

B1@9

Brown Silty Sand

(SM) 112.5

13.2 15.9

CONSOLIDATION TEST RESULTS

Project No.: W1020-06-01

ASTM D-2435

Checked by: JIK

24384 Narbonne Avenue
Lomita, California

Aug 19 Figure B5




WATER ADDED AT 1.0 KSF

CONSOLIDATION TEST RESULTS

1.0 ~
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©
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o
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o
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Consolidation Pressure (ksf)
DRY DENSITY INITIAL FINAL
SAMPLE ID. SOIL TYPE (PCF) MOISTURE (%) | MOISTURE (%)
Brown Clayey
B3@12 112.1 17. 18.
3@ Sand (SC) o 8.3
Project No.: W1020-06-01

ASTM

Checked by: JIK

D-2435

24384 Narbonne Avenue
Lomita, California

Aug 19 Figure B6




Percent Consolidation

0.0
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WATER ADDED AT 1.0 KSF
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Consolidation Pressure (ksf)

SAMPLE ID. SOIL TYPE

DRY DENSITY
(PCF)

INITIAL FINAL
MOISTURE (%) | MOISTURE (%)

B3@15

Brown Clayey Sand

(SC) 108.4

19.1 19.3

CONSOLIDATION TEST RESULTS

Project No.: W1020-06-01

ASTM D-2435

Checked by: JIK

24384 Narbonne Avenue
Lomita, California

Aug 19 Figure B7




Sample No:

B1&B2 @ 0-3 Brown Silty Sand (SM)
TEST NO. 1 2 3 4 5 6
Wt. Compacted Soil + Mold (9) 6046 5968 6023 6060
Weight of Mold (9) 4174 4174 4174 4174
Net Weight of Soll (9) 1872 1794 1849 1886
Wet Weight of Soil + Cont. (@) 537.5 598.6 572.9 575.2
Dry Weight of Soil + Cont. (g)| 490.3 566.2 533.0 530.2
Weight of Container (9) 147.6 147.1 124.7 145.2
Moisture Content (%) 13.8 7.7 9.8 11.7
Wet Density (pcf)| 123.9 118.8 122.4 124.9
Dry Density (pcf)| 108.9 110.2 111.5 111.8
Maximum Dry Density (pcf)|] 112.0 Optimum Moisture Content (%)| 11.0
125.0 NN L —
S \" . | === S.6.265 |
\\‘*.\"-. ----sG27 |
120 O \\\\\ ............. S.G.2.75
115.0 >
g
& *'-\\ N~ )
2 1100 A =
B AN .
c \|
(/]
o
g 105.0
100.0
95.0
0.0 5.0 10.0 15.0 20.0
Moisture Content (%)
Preparation Method: A
MODIFIED COMPACTION TEST OF  |Project No.: W1020-06-01
SOILS
ASTM D-1557 24384 Narbonqe Av.enue
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SUMMARY OF LABORATORY POTENTIAL
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Sample No. PH (ohm centimeters)
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March 31, 2025
Project No. 212611001

Mr. Christopher Jansen
Hazen and Sawyer
7700 Irvine Center Drive
Irvine, California 92618

Subject: Summary of Percolation Test Results
Downtown Lomita Multi-Benefit Stormwater Project
Lomita, California

Dear Mr. Jansen:

In accordance with your request, we have prepared this letter to summarize the percolation test
results for the Downtown Lomita Multi-Benefit Stormwater Project in Lomita, California. We
previously prepared a geotechnical evaluation report for the project dated October 25, 2024 (Ninyo
& Moore, 2024b). As described in our report, the infiltration rates were found to be highly variable
and some of the rates did not meet the County of Los Angeles minimum rate for infiltration (0.3
inches per hour). Therefore, we performed a supplemental geotechnical evaluation in March 2025
to evaluate the infiltration characteristics of the subsurface soils adjacent to City Hall for a proposed

infiltration gallery.

Based on our discussions with Hazen and Sawyer, it is our understanding that a hybrid design for
infiltration will be utilized both in front of City Hall and at Narbonne Plaza. At City Hall, an infiltration
gallery with an approximate invert depth of approximately 25 feet below the ground surface is
proposed. At Narbonne Plaza, an infiltration gallery with an invert depth of approximately 25 feet in
conjunction with a few infiltration columns/drywells extending to a depth of approximate 50 feet below
the ground surface are proposed. We have been requested to summarize our percolation test results

and provide recommend design infiltration rates for the project.

PERCOLATION TEST RESULTS

Percolation testing was performed in the borings in general accordance with the County of Los
Angeles Guidelines for Geotechnical Investigation and Reporting Low Impact Development
Stormwater Infiltration (County of Los Angeles, 2021). The testing was performed to evaluate the
infiltration rate of the on-site soils for use in design of the Best Management Practices (BMPs) for
stormwater infiltration. The approximate locations of the percolation test borings are shown on

Figures 1 through 4.
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Within Narbonne Plaza, boring B-1 (Narbonne Plaza) was initially drilled to a depth of approximately
50 feet below the ground surface. A second boring adjacent to the boring B-1 (Narbonne Plaza)
location was drilled to a depth of approximately 31 feet below the ground surface in order to perform
percolation testing at a different depth interval for the proposed infiltration gallery. Boring B-2
(Narbonne Avenue) was drilled to a depth of approximately 10 feet below the ground surface within
the parking area along Narbonne Avenue south of Narbonne Plaza to evaluate alternative infiltration
BMPs, such as bioswales. Borings B-3 (Lomita Boulevard) and B-4 (Lomita Boulevard) were drilled
to a depth of approximately 80 feet below the ground surface for the proposed drywells. Since
groundwater was encountered at a depth of approximately 77 feet in boring B-4 (Lomita Boulevard),
the percolation test well was constructed to a depth of approximately 65 feet, since the invert of
stormwater infiltration needs to be at least 10 feet above the design groundwater elevation in
accordance with the County of Los Angeles guidelines. Geocon West, Inc., also previously drilled
boring B-4 (Narbonne Plaza) to a depth of approximately 5.5 feet in order to perform shallow

percolation testing (2019).

At the City Hall, borings B-1 (City Hall) and B-2 (City Hall) were drilled within the grassy area on the
west side of the building to depths of approximately 31.5 and 50.9, respectively, and boring B-3 (City
Hall) was drilled within the parking lot on the east side of the building to a depth of approximately

31.5 feet below the ground surface for percolation testing for the proposed infiltration gallery.

Preparation of each boring for percolation testing included the installation of a 2-inch-diameter
slotted polyvinyl chloride (PVC) pipe in the boring and backfilling the annular space between the
borehole wall and pipe with clean gravel. An additional dual-nested 4-inch PVC pipe was installed in
the 18-inch-diameter borings (B-3 [Lomita Boulevard] and B-4 [Lomita Boulevard]). The infiltration
zones were pre-soaked with water for at least one hour prior to performing percolation testing. After
the borings were pre-soaked, constant-head percolation testing was performed in borings B-1
(Narbonne Plaza), B-3 (Lomita Boulevard), and B-4 (Lomita Boulevard), and falling-head percolation
testing was performed in borings B-2 (Narbonne Avenue), B-1 (City Hall), B-2 (City Hall), B-3 (City

Hall), and Geocon West, Inc.’s boring B-4 (Narbonne Plaza).

The constant-head test method involved placing and maintaining a constant head of clean water into
the PVC pipe and measuring the flow rate in gallons per minute required to keep the water level
constant inside the borehole. A flow meter was used to record the volumetric flow rate of water
entering the test boring. Once a stabilized head was established in the boring, the constant-head
test was initiated and the flow was maintained for a period of approximately three hours. The field
percolation rate was calculated by dividing the average stabilized volumetric rate by the total surface

area of infiltration within the boring. The measured field percolation rates are presented in Table 1.
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The falling-head test method involved placing clean water into the PVC pipe to establish a head of
water and measuring the rate at which the water level dropped in the pipe at consecutive time
intervals (approximately 30 minutes). The test readings were repeated for three hours and until a
stabilized rate was obtained. The field percolation rate was calculated by measuring the total volume
of water infiltrated during the time intervals and dividing by the surface area of the tested zone of the
boring based on the average of the last three consecutive readings. The measured field percolation

rates are presented in Table 1.

Additionally, double-ring infiltrometer percolation testing was performed at two locations for pervious
pavement design near the proposed infiltration gallery in accordance with ASTM International
(ASTM) test method D 3385 (DR-1 [Narbonne Plaza] and DR-2 [Narbonne Avenue]). The
approximate locations of the double-ring infiltrometer tests are shown on Figures 1 and 2. The testing
was performed at a depth interval from approximately 0 to 6 inches. A 24-inch-diameter stainless
steel outer ring and a 12-inch-diameter stainless steel inner ring were driven with minimal
disturbance into the ground to a depth of approximately 6 inches. The purpose of having an outer
and inner ring was to measure the infiltration rate of the inner ring in a one-dimensional vertical
steady state flow condition. Percolation testing was performed under a constant head condition
where the water level in the outer and inner rings was maintained at constant level by filling up the
rings with water through separate reservoirs. Testing was repeated until the rate of infiltration

reached an equilibrium value. The measured field percolation rates are presented in Table 1.

The County of Los Angeles guidelines indicate that the measured field percolation rates should be
reduced to account for the long-term performance of the proposed improvements by dividing the
rates by the “Total Reduction Factor (RF).” They define the RF as the sum of the "test-specific"
reduction factor (RF:), the "site variability" reduction factor (RF.), and the "long-term siltation,
plugging, and maintenance" reduction factor (RFs) (i.e., RF = RF; + RF, + RF;). The guidelines
indicate that the RF: should be applied to account for variations in the direction of flow during the test
and the reliability of the different test methods. The guidelines provide RF; values to be used in the
equation that vary based on the test method performed. A value of 2 was used for the constant-head,
falling-head, and double-ring percolation tests and was applied to the RF equation accordingly. The
RF, value is applied to account for site variability, number of tests, and thoroughness of the
subsurface investigation and ranges from 1 to 3. For the purposes of this evaluation, we have
assumed an RF, value of 1. The long-term siltation, plugging, and maintenance value (RFs) also
ranges from 1 to 3 and will generally vary on the level of pre-treatment performed prior to infiltration
and the level of future maintenance of the system. For the purposes of this evaluation, we have
assumed an RF; value of 1; however, the RF; value should be provided by the BMP designer. The

RF:, RF,, RFs, and resulting RF values used in our analysis are presented in Table 1. The adjusted
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preliminary percolation rates based on these values are also presented in Table 1. It should be noted

that Geocon West, Inc., used an RF value of 2 in their percolation testing calculations.

Table 1 — Percolation Test Results
Approximate Field Reduction Factor Adjusted
. Test Depth of . "
Test Boring Tvoe Tested Zone Percolation Rate Percolation Rate
yp (inches/hour) RFy (inches/hour)
2 1 1 4

B-1 Constant 49.0-50.0 33.0 8.3

(Narbonne Plaza) Head

26.0-31.0 18.3 2 1 1 4 4.6
(Cit'i':la") "2lng 25.0-30.0 22 2 1 1 4 0.54
B-2 Falling
(NBIBonne Avel) Head 5.0-10.0 0.31 2 1 1 4 0.08
GJSﬁm” "2lng 45.0-50.0 19 2 1 1 4 0.48
B-3 Constant
(omitaENsd) Head 21.0-80.0 11.8 2 1 1 4 3.0
(Cigﬁa") 'Eg;”dg 25.0 - 30.0 27 2 1 1 4 0.67
B-4 Constant
(Lomita Blvd.) Head 25.0-65.0 15.4 2 1 1 4 3.9
B-4* Falling
(Narbonne Plaza)  Head 20-55 3.9 ] -] 2 2.0
DR-1 Double Ground
(Narbonne Plaza) Ring Surface 19 2 |1 ! © L8
DR-2 Double Ground
(Narbonne Ave.) Ring Surface 3.9 2 |1 114 0.97

Notes:

* Boring performed by Geocon West, Inc. (2019)

RF; — Test Specific Reduction Factor

RF, — Site Variability Reduction Factor

RFs — Long-Term Siltation, Plugging, and Maintenance Reduction Factor (To be adjusted by the BMP designer as needed)
RF — Total Reduction Factor

RECOMMENDATIONS

As previously mentioned, it is our understanding that a hybrid design for infiltration will be utilized
both in front of City Hall and at Narbonne Plaza. At City Hall, an infiltration gallery with an invert
depth of approximately 25 feet below the ground surface is proposed. At Narbonne Plaza, an
infiltration gallery with an invert depth of approximately 25 feet in conjunction with a few infiltration
columns/drywells extending to a depth of approximate 50 feet below the ground surface are
proposed. We recommend that an infiltration rate of 0.5 inches per hour be used for the infiltration
gallery at City Hall (average of B-1 [City Hall] and B-2 [City Hall]). We recommend that an infiltration
rate of 4.6 inches per hour be used for the infiltration gallery at Narbonne Plaza (B-1 [Narbonne
Plaza] at a depth of 26 to 31 feet) and that an infiltration rate of 6.5 inches per hour be used for the
columns/drywells at Narbonne Plaza (average of B-1 [Narbonne Plaza] at a depth of 26 to 31 feet
and 45 to 50 feet).
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LIMITATIONS

The geotechnical evaluation presented in this letter report has been conducted in general
accordance with current practice and the standard of care exercised by geotechnical consultants
performing similar tasks in the project area. No warranty, expressed or implied, is made regarding
the conclusions, recommendations, and opinions presented in this letter report. There is no
evaluation detailed enough to reveal every surface and/or subsurface condition. Variations may exist

and conditions not observed or described in this report may be encountered during construction.

This document is intended to be used only in its entirety. No portion of the document, by itself, is
designed to completely represent any aspect of the project described herein. Ninyo & Moore should
be contacted if the reader requires additional information or has questions regarding the content,

interpretations presented, or completeness of this document.

This report is intended exclusively for use by the client. Any use or reuse of the findings, conclusions,
and/or recommendations of this report by parties other than the client is undertaken at said parties’

sole risk.

Ninyo & Moore appreciates the opportunity to provide continued geotechnical consulting services on

this project.

Sincerely,
NINYO & MOORE

Spencer Marcinek, PE, GE Michael Putt, PG, CEG
Senior Engineer Principal Geologist
SCM/MLP/Iva

Attachments: References
Figure 1 — Site Aerial and Subsurface Exploration Locations (Narbonne Plaza)
Figure 2 — Site Aerial and Subsurface Exploration Locations (Narbonne Avenue and
Lomita Boulevard)
Figure 3 — Site Aerial and Subsurface Exploration Locations (Lomita Boulevard)
Figure 4 — Site Aerial and Subsurface Exploration Locations (City Hall)
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