CITY OF SIGNAL HILL

2175 Cherry Avenue - Signal Hill, California 90755-3799

THE CITY OF SIGNAL HILL
WELCOMES YOU TO A SPECIAL
HOUSING AUTHORITY MEETING

November 13, 2025

The City of Signal Hill appreciates your attendance. Citizen interest provides the Authority with
valuable information regarding issues of the community. This meeting will begin at 6:00 pm.
There is a public comment period at the beginning of the meeting. Any person wishing to
comment shall be allotted three minutes per distinct item. Any meeting may be adjourned to a
time and place stated in the order of adjournment.

The agenda is posted 72 hours prior to each meeting on the City’s website and outside of City
Hall. The agenda and related reports are also available for review online at
www.cityofsignalhill.org.

To participate:

» In-person Participation: Council Chamber of City Hall, 2175 Cherry Avenue, Signal
Hill, California.

» To make a general public comment or comment on a specific agenda item, you may
also submit your comment, limited to 250 words or less, to the City Clerk at
cityclerk@cityofsignalhill.org not later than 4:00 p.m. on Thursday, November 13, 2025.
Written comments will be provided electronically to the Authority and attached to the
meeting minutes. Written comments will not be read into the record.

Housing Authority Members receive no compensation.

(1) CALLTO ORDER -6:00P.M.

(2) ROLL CALL

CHAIR JONES

VICE CHAIR HANSEN
MEMBER COPELAND
MEMBER HONEYCUTT
MEMBER WOOQODS

(3) PUBLIC BUSINESS FROM THE FLOOR ON ITEMS NOT LISTED ON THE AGENDA
(SPEAKERS WILL BE GIVEN THREE MINUTES FOR EACH DISTINCT ITEM)
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(4) EXECUTIVE DIRECTOR REPORT

a.

PROPOSED AMENDMENT TO THE EXCLUSIVE NEGOTIATION
AGREEMENT WITH NATIONAL COMMUNITY RENAISSANCE OF
CALIFORNIA (NATIONAL CORE)

Summary:

Staff has negotiated and is presenting revised terms of an Exclusive Negotiation
Agreement (ENA) by and between the City, Housing Authority, and National
Community Renaissance of California, a California nonprofit public benefit
corporation (National CORE). The Orange Bluff ENA expires on November 15,
2025, and supports efforts to develop the Orange Bluff Affordable Housing
Projects. The ENA for the Walnut Bluff Project has been satisfied. The Walnut
Bluff project is located on a two-acre property at the northwest corner of East
Willow Street and Walnut Avenue, consisting of approximately 83 affordable
homes for individuals and families earning below 80% of the area median
income (AMI). The Orange Bluff Project is located on an 8.6-acre property on
the south side of East 28th Street, between Orange Avenue and Gundry
Avenue, and consists of approximately 297 affordable homes.

Since the original ENA was negotiated, National CORE has experienced
significant impacts from a changing financial environment due to changing
funding priorities at the State level. In response, National CORE is pursuing
funding through the Affordable Housing and Sustainable Communities (AHSC)
program, funded by the Greenhouse Gas Reduction Fund. The AHSC program
prioritizes larger, denser projects that promote greenhouse gas reductions
through sustainable design, location efficiency, and transit connectivity. To
strengthen its competitiveness for AHSC funding, National CORE is now
evaluating a scattered-sites approach, which could include both the Orange Bluff
and Walnut Bluff sites and a third alternative public or privately owned site.

Staff recommends the City Council and Housing Authority Board approve the
proposed ENA between the City of Signal Hill, the Signal Hill Housing Authority,
and National CORE substantially in the form presented, for the development of
the Orange Bluff Workforce Housing project and the 28th & Walnut or
Alternative Site. Staff further recommends extending the ENA deadline to
September 15, 2027 for the Orange Bluff Project and July 15, 2026 for the 28th
& Walnut or Alternative Site. In addition, staff has identified a need to amend the
ENA to include language that allows for the identification and consideration of an
alternative site, either publicly or privately owned, should the originally proposed
site not be available or feasible for development.

Strateqgic Plan Goal(s):

Goal No. 1 Financial Stability: Ensure the City’s long-term financial stability
and resilience.
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Goal No. 3 Economic Development: Improve the local economy, support local
businesses, and create a vibrant downtown core.

Goal No. 4 Infrastructure: Maintain and improve the City’s physical
infrastructure, water system, and recreational spaces.

Recommendation(s):

Staff recommends the City Council and Housing Authority Board approve the
proposed amendments to the Exclusive Negotiation Agreement (ENA) between
the City of Signal Hill, the Signal Hill Housing Authority, and National Community
Renaissance (National CORE) substantially in the form presented for the
development of two proposed workforce housing projects known as Orange
Bluff and an alternative potential site as follows:

1. Approve the revised ENA between the City of Signal Hill, the Signal Hill
Housing Authority, and National CORE, extending the ENA deadlines to
September 15, 2027 for the Orange Bluff Project and July 15, 2026 for
28th & Walnut or Alternative Site.

2. Authorize the City Manager to effectuate all documents related to this
action.

HOUSING AUTHORITY AGENDA--NEW BUSINESS

MEMBER WOOQODS
MEMBER HONEYCUTT
MEMBER COPELAND
VICE CHAIR HANSEN
CHAIR JONES

ADJOURNMENT

The next regular meeting of the Signal Hill Housing Authority will be held on Tuesday,
January 13, 2026, at 7:00 p.m., in the Community Room of the Signal Hill Public
Library, 1800 E. Hill Street, Signal Hill, CA 90755. Special meetings will be held as
needed to conduct Authority business.

PUBLIC PARTICIPATION

If you need special assistance beyond what is normally provided to participate in City
meetings, the City will attempt to accommodate you in every reasonable manner.
Please call the City Clerk's office at (562) 989-7305 at least 48 hours prior to the
meeting to inform us of your particular needs and to determine if accommodation is
feasible.
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2175 Cherry Avenue - Signal

CITY OF SIGNAL HILL Hill, California 90755-3799
STAFF REPORT

11/13/2025
AGENDA ITEM
TO: HONORABLE MAYOR
AND MEMBERS OF THE CITY COUNCIL
HONORABLE CHAIR
AND MEMBERS OF THE HOUSING AUTHORITY
FROM: CARLO TOMAINO
CITY MANAGER
BY: ALFA LOPEZ
ASSISTANT TO THE CITY MANAGER/
ECONOMIC DEVELOPMENT MANAGER
SUBJECT:
PROPOSED AMENDMENT TO THE EXCLUSIVE NEGOTIATION AGREEMENT
WITH NATIONAL COMMUNITY RENAISSANCE OF CALIFORNIA (NATIONAL
CORE)
Summary:

Staff has negotiated and is presenting revised terms of an Exclusive Negotiation Agreement (ENA)
by and between the City, Housing Authority, and National Community Renaissance of California, a
California nonprofit public benefit corporation (National CORE). The Orange Bluff ENA expires on
November 15, 2025, and supports efforts to develop the Orange Bluff Affordable Housing Projects.
The ENA for the Walnut Bluff Project has been satisfied. The Walnut Bluff project is located on a two-
acre property at the northwest corner of East Willow Street and Walnut Avenue, consisting of
approximately 83 affordable homes for individuals and families earning below 80% of the area
median income (AMI). The Orange Bluff Project is located on an 8.6-acre property on the south side
of East 28" Street, between Orange Avenue and Gundry Avenue, and consists of approximately 297
affordable homes.

Since the original ENA was negotiated, National CORE has experienced significant impacts from a
changing financial environment due to changing funding priorities at the State level. In response,
National CORE is pursuing funding through the Affordable Housing and Sustainable Communities
(AHSC) program, funded by the Greenhouse Gas Reduction Fund. The AHSC program prioritizes
larger, denser projects that promote greenhouse gas reductions through sustainable design, location
efficiency, and transit connectivity. To strengthen its competitiveness for AHSC funding, National
CORE is now evaluating a scattered-sites approach, which could include both the Orange Bluff and
Walnut Bluff sites and a third alternative public or privately owned site.
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Staff recommends the City Council and Housing Authority Board approve the proposed ENA between
the City of Signal Hill, the Signal Hill Housing Authority, and National CORE substantially in the form
presented, for the development of the Orange Bluff Workforce Housing project and the 28" & Walnut
or Alternative Site. Staff further recommends extending the ENA deadline to September 15, 2027 for
the Orange Bluff Project and July 15, 2026 for the 28" & Walnut or Alternative Site. In addition, staff
has identified a need to amend the ENA to include language that allows for the identification and
consideration of an alternative site, either publicly or privately owned, should the originally proposed
site not be available or feasible for development.

Strateqgic Plan Goal(s):

Goal No. 1 Financial Stability: Ensure the City’s long-term financial stability and resilience.

Goal No. 3 Economic Development: Improve the local economy, support local businesses, and
create a vibrant downtown core.

Goal No. 4 Infrastructure: Maintain and improve the City’s physical infrastructure, water system,
and recreational spaces.

Recommendation(s):

Staff recommends the City Council and Housing Authority Board approve the proposed amendments
to the Exclusive Negotiation Agreement (ENA) between the City of Signal Hill, the Signal Hill Housing
Authority, and National Community Renaissance (National CORE) substantially in the form presented
for the development of two proposed workforce housing projects known as Orange Bluff and an
alternative potential site as follows:

1. Approve the revised ENA between the City of Signal Hill, the Signal Hill Housing Authority, and
National CORE, extending the ENA deadlines to September 15, 2027 for the Orange Bluff
Project and July 15, 2026 for 28™ & Walnut or Alternative Site.

2. Authorize the City Manager to effectuate all documents related to this action.

Fiscal Impact:

There is no fiscal impact associated with amending the Exclusive Negotiation Agreement with
National CORE.

Background:

The City’s Certified Housing Element identifies two sites owned by Signal Hill Petroleum (SHP) for
future development of workforce housing. Orange Bluff is an 8.6-acre property located on the south
side of East 28" Street between Orange Avenue and Gundry Avenue. Walnut Bluff is a 2-acre
property located at the northwest corner of East Willow Street and Walnut Avenue. The City Council
entitled both sites to accommodate 85 units of workforce housing on Walnut Bluff and 297 units on
Orange Bluff. Developing these sites helps the City provide new affordable housing opportunities and
meet its Regional Housing Needs Assessment (RHNA) allocation for the current Housing Element
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cycle, totaling 517 units.

The City Council and Housing Authority Board approved the selection of National CORE through a
Notice of Funding Availability. In April 2024, the City Council authorized the City Manager to execute
an ENA with National CORE. The ENA committed available and future City and Housing Authority
funding and set performance milestones aligned with the City’s desired development timeline. Both
workforce housing sites contain active and abandoned oil wells. As both the property owner and
development partner, Signal Hill Petroleum has provided technical expertise throughout this process.

During site evaluations, National CORE and SHP determined the Orange Bluff property presents
significantly more complex and costly remediation challenges than initially anticipated. As a result,
National CORE requires additional time to complete its due diligence and assess the financial
feasibility of the Orange Bluff site as an income-restricted residential project. Due to the expected
delays with the Orange Bluff project, the City Manager, under his authority, revised the ENA,
separating it into two schedules to allow both projects to move forward. The ENA outlines a specific
timeframe for National CORE to meet its performance requirements. National CORE has made
significant progress in its due diligence for the Walnut Bluff site and negotiated site control with Signal
Hill Petroleum, recently executing a Letter of Intent for site acquisition.

The City Council and Housing Authority subsequently approved an Affordable Housing Agreement
with National CORE for the development of the Walnut Bluff property. The Walnut Bluff Workforce
Housing Project, including the acquisition, development, and remediation costs, totals $51,515,329.
The City’s loan, in the amount of $6,550,000, funds the financing gap for this project. National CORE
has continued implementing the performance schedule outlined in the Affordable Housing Agreement
and is securing additional sources of funding that comprise the capital stack for this project.

Analysis:

Since executing the ENA, there have been challenges associated with the two project sites outside
the control of the City, National CORE, and SHP. First, due to the State budget’s multibillion-dollar
operating deficit, the State Legislature and Governor temporarily suspended funding for programs
such as the Infill Infrastructure Grant (IIG) and other affordable housing initiatives. National CORE
identified the IIG program, in particular, as a possible source of funding for infrastructure
improvements; National CORE continues advocating for the reinstatement of these funds. As further
discussed below, the State has also reprioritized the use existing affordable housing funding for
permanent supportive housing. The current funding landscape means that there is a significantly
diminished pool of State money available for affordable housing developers which makes funding
applications much more competitive.

Walnut Bluff Workforce Housing Project

National CORE successfully negotiated with SHP to acquire the property; the two parties are now
finalizing the terms and conditions of a Purchase and Sale Agreement. In order to make the project
financing feasible for this site, SHP discounted the value of the property by 50%, which enabled the
two parties to advance negotiations. National CORE also made significant progress designing the
site layout, which is comprised of 86 units, and a Boys and Girls Club. The total cost of the project,
including acquisition, development, and remediation, is $51,515,329. The City Council previously
authorized a loan totaling $6,550,000 to close the financing gap.
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National CORE also completed its site analysis, which included further study of environmental
conditions due to a recent change in State law regarding oil operations and health protection zones.
National CORE and SHP prepared a supplemental Human Health Risk Assessment (HHRA) to
determine that the Walnut Bluff safe is suitable for residential development. SHP and National CORE
were very diligent in ensuring the oil activity with proximity to the proposed Walnut Bluff development
would not create health risks for future residents. The HHRA concluded that the proximity to previous
and current oil operations does not pose a health risk to future residents. Staff has attached the
HHRA for the City Council’s information (Attachment A).

Orange Bluff Workforce Housing Project

The Orange BIuff property is approximately 8.6 acres, which is generally much larger than the
average affordable housing site which is typically two to three acres. The property’s size makes site
acquisition and development much more costly, even at a discounted price, for an affordable housing
developer. The Orange Bluff property also contains oil wells and requires soil remediation, which will
add to its development cost. In summary, while the Orange BIuff site can be developed as a future
housing site, developing the entire property as an affordable housing site is cost prohibitive and the
property is better suited as a potential market rate development with two acres set aside for an
affordable multifamily project. This potential change would increase the opportunities to develop the
property by relying more on private equity investment than on competitive and limited State funding
opportunities. National CORE and SHP would jointly pursue market rate development partners for
this property and report back to the City Council.

Affordable Housing and Sustainable Communities Program
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As noted previously, one of the most significant challenges to developing the two workforce housing
sites is that the State of California has substantially reduced funding availability for affordable
housing projects. In other instances, the State has reprioritized its available affordable housing
funding for permanent supportive housing projects that supports that State’s initiatives to reduce
homeless population. National CORE identified an alternative source of funding called the AHSC
program, that could potentially fill the funding gap left by the Infill Infrastructure Grant program.

The AHSC Program links the development of affordable housing with investments in sustainable
transportation infrastructure to address climate change and housing affordability simultaneously.
Funded by California’s Cap-and-Trade program through California Climate Investments, the AHSC
program is administered jointly by the Strategic Growth Council and the Department of Housing and
Community Development. The goal of the AHSC program is to reduce greenhouse gas emissions by
decreasing vehicle miles traveled, also known as VMT, by integrating communities within proximity to
jobs and essential services. AHSC also provides grants and loans for affordable housing, the
development of new bike lanes, sidewalks, transit stops, and urban greening efforts.

Since 2015, the AHSC program has invested more than $4 billion, funding over 200 projects
statewide. This investment has resulted in the creation of over 20,000 new affordable homes and is
projected to avoid an estimated 5.7 million metric tons of GHG emissions. Over half of these
investments have directly benefited disadvantaged communities, promoted environmental equity and
provided significant financial relief to households through reduced transportation and housing costs.
The program requires collaboration between housing developers, local governments, and transit
agencies, representing a comprehensive, multi-sector approach to building healthier, more
sustainable, and equitable communities across California.

Proposed Approach using AHSC Funding

To advance development of the City’s workforce housing projects, National CORE proposes
leveraging the AHSC funding source and applying for funding based on the scattered site model. As
noted, the Orange BIuff site requires a significantly higher capital investment compared to available
State funding; therefore, the Orange Bluff site is not likely suitable as part of the AHSC funding
application. The proposed approach would require National CORE to apply for funding for the Walnut
Bluff property and an alternative site discussed below, both of which National CORE believes are
financially feasible based on current funding availability and market conditions.

Potential Alternative Sites:

As discussed above, there have been challenges associated with the availability of State funding for
workforce housing projects. The primary purpose of the proposed item this evening is to recommend
extending the ENA to allow National CORE time to pursue alternative approaches to fulfilling its
obligations to the City. As a precursor to this discussion, National CORE identified one alternative
site for discussion purposes that could be a potential replacement for the Orange Bluff property in the
near-term and is committed to exploring additional properties. The following section of this report
briefly summarizes a potential candidate site and other options; staff is not requesting that the City
Council take final action related to the properties below.

28! Street and Walnut Avenue Property
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The 28" & Walnut site is located on a 1.3-acre property at the southwest corner of East 28th Street
and Walnut Avenue in Signal Hill. The project site could support a single 3 to 4-story residential
building with approximately 60 units and a leasing and property management office, a 1,000 square
foot community room, and a private office for support services. A surface parking lot could potentially
accommodate approximately 64 stalls. The potential project site could include a total of 60 affordable
apartment homes for individuals and families earning below 80% of the AMI with a mix of one, two,
and three-bedroom units. One (1) three-bedroom unit will be reserved for an onsite property
manager. Onsite amenities will include a children’s playground, shaded BBQ, outdoor lounge and
dining areas, and multiuse lawn. The Hope through Housing Foundation would also offer onsite
programs and services, providing residents with the resources and support they need to thrive.

Alternative Sites:

National CORE is requesting time to conduct additional due diligence and would be required to
submit entitlement applications to request a zone change if required, for an alternative site. \Staff
has included the 28" and Walnut property in the proposed updated ENA as an option for the City
Council’'s consideration. However, there may be additional privately owned sites that could be
suitable for development, potentially in conjunction with a market-rate development. Staff will work
with National CORE to identify additional potential sites for feasibility and will return to the City
Council with an amendment to the ENA for another possible site once it has been identified. Staff’s
review will consider currently available public and privately owned properties as possible options for
this alternative site.

Amendments to the Exclusive Negotiation Agreement

The proposed revised ENA includes several key updates to ensure that the City, Housing Authority,
and National CORE can continue moving forward with the development of the Walnut Bluff and
Orange Bluff affordable housing projects despite changes in the broader financial environment
(Attachment B). The revisions are intended to preserve the City’s ability to facilitate meaningful
affordable housing opportunities and to maintain flexibility as project conditions evolve.

The most significant change is the addition of language providing flexibility for National CORE to
explore the option of developing a third site along with the Orange Bluff Project. This modification
allows the City and National CORE to identify and consider other publicly or privately owned
properties should the originally proposed site become unavailable or infeasible for development. The
inclusion of this provision ensures the ENA remains viable and adaptable, allowing the City and
National CORE to respond to changing site conditions and funding opportunities.

In addition, the ENA revisions acknowledge the shifts in the affordable housing financing landscape
that have affected National CORE’s ability to secure certain previously anticipated funding sources.
These external changes reflect the broader economic and funding challenges currently impacting
affordable housing development throughout the region. The updated ENA accommodates these
challenges by providing flexibility in the project’s timeline and negotiation period, allowing additional
time for funding applications, feasibility analysis, and site evaluation.

The ENA has also been updated to reflect National CORE'’s pursuit of funding through the State’s
AHSC program. This program, supported by the Greenhouse Gas Reduction Fund, favors larger,
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denser projects that promote sustainability and greenhouse gas reduction through transit access,
active transportation, and energy efficiency. The revised ENA supports National CORE’s exploration
of a scattered-sites approach, which could enhance the competitiveness of the Orange Bluff Project
for AHSC funding and align with state sustainability goals.

Overall, the proposed updates to the ENA strengthen the City’s partnership with National CORE,
provide the flexibility needed to adapt to evolving financial and site conditions, and reaffirm the City’s
ongoing commitment to expanding affordable housing opportunities within the community.

Recommendation

Staff recommends that the City Council and the City of Signal Hill Housing Authority amend the
Exclusive Negotiation Agreement with National CORE to accommodate the proposed inclusion of
language to allow for the consideration of potential alternative sites and extend the development
timeframes for the Orange Bluff project.

The recommended action would extend the ENA deadlines to September 15, 2027 for the Orange
Bluff Project and July 15, 2026 for the 28" & Walnut or Alternative Site project, adding a potential
third workforce housing site to the schedule and result in the potential of an additional sixty (60) units
of housing. These additional units would provide much-needed housing opportunities for local
residents and families, supporting the community’s goal of increasing access to safe, affordable
workforce housing.

Reviewed for Fiscal Impact:

Siamlu Cox
Administrative Services Officer/Finance Director

Attachments:
A. Human Health Risk Assessment: Walnut Bluff Development

B. National CORE Exclusive Negotiation Agreement (ENA)
C. Revised ENA
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ME ARNS C ONSULTING LLC 738 Ashland Avenue, Santa Monica(,: g?gﬁ;ﬁ?g?ggf

ENVIRONMENTAL CONSULTANTS Tel 310.396.9606 Fax310.396.6878
RISK ASSESSORS Mearns.Consulting@verizon.net

June 23, 2025

via email

Ms. Colleen T. Doan

Community Development Manager
City of Signal Hill

2175 Cherry Avenue

Signal Hill, California 90755

RE: Memorandum — Study of Human Health Risks Due to Outdoor Air Exposure at Proposed Walnut
Bluff Development, City of Signal Hill, California 90755, dated April 16, 2025
prepared by Catalyst Environmental Solutions

Dear Ms. Doan:

The Study of Human Health Risks Due to Outdoor Air Exposure at Proposed Walnut Bluff Development, City of
Signal Hill, California 90755, dated April 16, 2025, prepared by Catalyst Environmental Solutions (Catalyst) was
received and reviewed on April 16, 2025.

Catalyst estimated cancer risk due to exposure to benzene only and all petroleum-related chemicals of potential
concern (COPCs) measured during the month of October 2024 onsite in outdoor air using acceptable regulatory
agency guidance.

Catalyst excluded the benzene concentration of 3.2 micrograms per cubic meter (ug/m?) detected in October 2024
at onsite location WBO05 and used Dixon’s Outlier Test to statistically demonstrate this detected concentration was
an outlier. Catalyst also performed additional air sampling during December 2024 at four locations and recorded
detected concentrations of benzene at 1.7 pg/m*, 1.7 pg/m?, 1.7 pg/m*® and 1.9 pg/m’, all greater than the
concentrations of benzene detected in October. Catalyst did not include these five detected concentrations of
benzene in their risk estimates.

Mearns Consulting LLC (Mearns) was able to replicate Catalysts’ risk estimates. Mearns also estimated cancer
risk for benzene only and all petroleum-related COPCs including the five detected concentrations of benzene: 3.2

pug/m*, 1.7 ug/m?, 1.7 pg/m*, 1.7 ug/m?® and 1.9 pg/m’® omitted by Catalyst. The results are presented below.

Benzene Cancer Risk Calculations

All Petroleum-Related COPCs

Scenario Benzene Cancer Risk Cancer Risk
MATES V — Regional All Data 1.1x10°7 1.0x 107
Catalyst
Walnut Bluff Offsite Samples 1.0x 107 1.1x107
Catalyst
Walnut Bluff Onsite Samples 8.6 x10° 1.0x 107

Walnut Bluff Onsite Samples
including WBO0S5, and 4 samples
collected in December 2024 1.47 x 107 1.6 x 107
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Ms. Colleen T. Doan, Community Development Director
Memorandum - Study of Human Health Risks Due to Outdoor Air Exposure at Proposed Walnut Bluff Devel., Signal Hill, CA
June 23, 2025

The Mearns calculated risk estimate 1.47 x 107 for benzene and 1.6 x 103 for all petroleum-related COPCs
includes the five data points for benzene (3.2 pg/m*, 1.7 pg/m?®, 1.7 pg/m*, 1.7 pg/m?® and 1.9 pg/m?) omitted
by Catalyst, is greater than the risk estimates calculated by Catalyst, is within the regulatory agency acceptable
risk range of 1 x 10* to 1 x 10 and less than the SCAQMD Air Toxics Hotspots threshold of 1 x 10, Excluding
the detected concentration of 3.2 pg/m?, that Catalyst identified as an outlier, from the benzene cancer risk
calculations results in a benzene cancer risk of 1.4 x 107, which is not statistically different from the risk
calculation 1.47 x 107,

The benefit of including all detected concentrations of benzene in the onsite risk calculations is a more robust risk
estimation due to exposure of the outdoor concentrations of benzene detected in the 28 days samples were
collected from two separate months with different conditions. The different conditions make the dataset more
representative of onsite conditions to which the future site occupants will be exposed.

Comparing Onsite Results to MATES V

The dataset analyzed in the MATES V Study included 60 days of data collected over a 12 month period in 2018-
2019 to account for seasonal variability. The dataset analyzed in the Catalyst study included 14 days of data
collected in October 2024 only. The differences between the MATES V Study and the Catalyst study include the
duration of the data collection, the year of the data collection and the seasonal data collection. As demonstrated by
the data collected by Catalyst in December 2024 with greater detected concentrations of benzene than the October
dataset, seasonal variability occurs.

Mearns agrees with Catalysts’ conclusions that the onsite risk due to exposure to benzene (1.47 x 107) and
petroleum-related COPCs (1.6 x 107) is comparable to the risk estimations in the MATES V Study (1 x 109), is
less than the SCAQMD Air Toxics Hotspots threshold of 1 x 10, and is within the regulatory agency acceptable
risk range of 1 x 10 to 1 x 10°°.

Please do not hesitate to contact me should you have any questions.
Sincerely,

Swaan Wharnae

Susan L. Mearns, Ph.D.
Mearns Consulting LL.C
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Study of Human Health Risks Due to Exposure to Outdoor Air
Proposed Walnut Bluff Development
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ABSTRACT

On behalf of the City of Signal Hill (City), Catalyst Environmental Solutions Corporation (Catalyst) evaluated the
quality of, and potential risks to human health posed by, outdoor air at an approximately 2-acre property located
at the corner of Willow Street and Walnut Avenue in the City of Signal Hill, Los Angeles County, California (Site).
This Site is currently owned by Signal Hill Petroleum (SHP). The quality of outdoor air was characterized by 14-
day, 1-day, and 1 hour time integrated samples collected between October 1 and October 15, 2024 and by 4
onsite 14-day samples collected in December 2024. The samples were collected from 14 locations distributed
across the Site and from 3 nearby properties also owned by SHP. The samples were analyzed by a California
certified laboratory method TO-15sim to provide measurable concentrations of volatile organic compounds
(VOCs). The results indicate that the 14-day analytical results and risks based on the onsite samples and offsite
samples are comparable to the risks presented in the South Coast Air Quality Management District’s Multiple Air
Toxics Exposure Study V (MATES V) performed for the broader Los Angeles basin in 2018 and 2019. In summary,
the onsite air quality measured in October 2024 poses no additional measurable risk to human health compared
with offsite and regional conditions, and the outdoor air quality measured at the Site is comparable to regional
air quality conditions characterized by the MATES V study.

Abstract Vi
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SECTION 1

Introduction

On behalf of the City of Signal Hill (City), Catalyst Environmental Solutions Corporation (Catalyst) prepared this
Study of Human Health Risks Due to Exposure to Outdoor Air at the Proposed Walnut Bluff Development (Report)
located at the corner of Willow Street and Walnut Avenue in the City of Signal Hill, Los Angeles County, California
(Site; Figure 1). The overall purpose of this Report is to present the findings from the assessment of human health
risks posed by volatile organic compounds (VOCs) detected in outdoor air samples collected at the Site between
October 1 and October 15, 2024.

The Site consists of an approximately two-acre parcel that is currently owned by Signal Hill Petroleum (SHP) and
is used for oil extraction with eight wells onsite, consisting of four abandoned wells, two idle wells, and two active
wells (Figure 2). The City plans to support redevelopment of this property that will include an apartment building
and separate recreational building.

Prior to redevelopment, we understand that SHP has plans to remove relic infrastructure and remediate the parcel
to standards that support residential land use. In addition, development of the Site will require engineering
controls (e.g., methane mitigation system) to be installed sub-slab of all proposed buildings to mitigate risks and
hazards due to the potential for volatile organic compounds (VOCs) and methane vapor intrusion from the
subsurface.

Because two of the wells on the Site will remain active for oil and gas production following development, the City
commissioned the Work Plan for Human Health Risk Assessment (Catalyst 2024) to evaluate the potential human
health risks posed by outdoor air to future residents and recreational users of the Site. The objective was to collect
site-specific outdoor air data to support an assessment of potential human health risks posed by VOCs in outdoor
air.

The scope of work involved: 1) reviewing existing air quality data documented in the Multiple Air Toxics Exposure
Study V (MATES V) for the Los Angeles basin as provided by the South Coast Air Quality Management District
(SCAQMD) ; 2) collecting air quality data to characterize outdoor air quality on and adjacent to the Site; and 3)
analyzing the collected data to prepare a site-specific assessment of potential human health risks. The
investigation was conducted in accordance with the most current methods recommended by the California
Department of Toxic Substances Control (DTSC), California’s Office of Environmental Health Hazard Assessment
(OEHHA), and the U.S. Environmental Protection Agency (USEPA). This report documents the methods and results
of the study and assessment of potential human health risks.

1
Introduction
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Base map: Google Earth 2020

0 500 feet
|

Figure 1: Site Location Map
Walnut Bluff
Signal Hill, CA

Figure 1. Site Location Map (Source: Mearns Consulting, LLC 2021)
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BASIS OF BEARINGS
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Figure 2. Site Map with Oil and Gas Well Locations (Source: SHP, 2021)

SECTION 2

Study Design Framework

The Work Plan for Human Health Risk Assessment, consisting of an air quality monitoring and sampling plan, was
developed to characterize air quality at the Site and its vicinity and to generate the data required to support an
assessment of potential human health risks. More specifically, the study was designed to generate data to enable

evaluations of:

e Ajr quality impacts from VOCs (if measurable) associated with each of the onsite active and idle wells

e Concentrations of VOCs in outdoor air at the Site

e Effects (if any) of wind direction, temperature, and barometric pressure on outdoor air quality
e Cumulative cancer risk and chronic and acute noncancer hazards posed by potential exposure to outdoor air

at the Site.

The Study Design was based on these two key assumptions:

e Onsite active, idle, and previously abandoned oil and gas wells are potential sources of measurable

concentrations of VOCs to outdoor air

e Qutdoor air in the vicinity of the Site, including air upwind from the Site and in the Los Angeles region contain

measurable concentrations of VOCs.

Study Design Framework

o
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Catalyst also required the following support during the implementation of the Study:

e Routine SHP operations would continue without regard nor alteration due to the study
e Security would be installed to ensure that all monitoring equipment would be protected and not subjected to
tampering.
= We note that security consisted of temporary chain-link fencing installed around the entire Site and
24-hour video surveillance. No trespassing nor tampering of the monitoring equipment was observed.

SECTION 3

Field Methods

The study consisted of real-time monitoring of outdoor air quality, collection of outdoor air samples, and
measurement of meteorological parameters. All data were collected during October 1 through October 15, 2024
at the locations shown on Figures 3 and 4. This section describes the means and methods employed to collect
these data.

3.1 Monitoring and Sampling Locations

Monitoring and sampling were performed over a 14-day period at 16 onsite and 3 offsite locations. At each
location (onsite, offsite, and meteorological), the sampling and monitoring devices were deployed vertically within
the breathing zone, approximately 3 to 5 feet above ground surface. As discussed in Section 3.1.3, the dominant
wind direction in September 2023 and September 2024 was primarily from the southwest/west-southwest with
a subdominant direction from the west-northwest; this wind direction informed some of the location-selection
rationale provided in Table 1. Table 1 below provides the rationale for each sampling and monitoring location.

Table 1. Sampling Locations

Onsite/Offsite Location Description and Rationale

. Located upwind and crosswind from one of the wells (APl #03708973) that will
WB1 Onsite . .
remain active
WB2 Onsite Located at one of the wells that will remain active (APl #03708973)
. Located upwind and crosswind of one of the wells (APl #03708973) that will
WB3 Onsite . . .
remain active and along the western property margin
. Located upwind and crosswind on the property, and just west of the proposed
WB4 Onsite . . e . .
residential building in the northern portion of the Site
WB5 Onsite Located within the footprint of the proposed residential building
Located in the center of the proposed residential building in the northern portion
WB6 Onsite of the Site, and along the upwind margin of the property for wind towards the
southeast
wB7 Onsite Located within the footprint of the proposed residential building

Field Methods 4
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Onsite/Offsite Location Description and Rationale

Located along the east side of the proposed residential building in the northern

WBS8 Onsite portion of the Site, and along the downwind margin of the property for wind
towards the southeast

WB9 Onsite L9cated at the middle eastern side of the property and largely along the downwind
side of the property

WB10 Onsite Located at one of the wells that will remain active in the center of the Site (API
#03708971)

WB11 Onsite Located at an idle well that is proposed for abandonment (APl #03708975)

WB12 Onsite Located at an idle well that is proposed for abandonment (APl #03708972)

WB13 Onsite Located' in the center of the proposed recreational building in the southern portion
of the Site

WB14 Onsite Located at the western side of the proposed recreational building

WB15 Onsite Weather station in the southwest quadrant of the Site

WB16 Onsite Weather station in the northeast quadrant of the Site

WB17 Offsite Located offsite, upwind and/or crosswind at a nearby SHP facility

WB1S Offsite Located offsite, upwmc! and/or crosswind near the 405 freeway at SHP Drill Site #1
located at 805 East Spring Street

WB19 Offsite Located offsite, upwind and/or crosswind at the SHP Town Center Northwest site

3.1.1 Onsite Air Quality Monitoring and Sampling Locations

Air quality monitoring and sampling was performed at 14 onsite sampling locations (WB1 through WB14) and
weather monitoring was performed at 2 onsite locations (WB15, WB16), as shown in Figure 3. The onsite sampling
locations were selected to characterize outdoor air quality in the vicinity of:

e two active wells

e two idle wells

e area within the footprint of the proposed residential apartment building
e area within the footprint of the proposed recreational building

e along the upwind, crosswind and downwind margins of the property

o offsite areas upwind, crosswind, and downwind of the property.

Field Methods >
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see Figure 4
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see Figure 4
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Figure 3. Onsite Sampling Plan
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Air quality monitoring and sampling were performed at three offsite study locations (WB17 through WB19) as
shown in Figure 4. The three offsite sampling locations were selected to characterize outdoor air quality at similar
SHP facilities upwind or crosswind from the Site. SHP provided access to the three offsite locations.

Field Methods
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T FIGURE 4

g‘gf::ﬂ OFF-SITE OUTDOOR AIR SAMPLING PLAN

MNote:
See Figure 3 for Sampling Legend.

Catalyst

ENVIRONMENTAL SOLUTIONS

Figure 4. Offsite Sampling Plan
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3.1.3 2023 and 2024 Wind Directions

Wind direction and speed are important phenomena to consider when evaluating air quality in an outdoor
environment. The leftmost wind rose below is for the period between September 12, 2023 and September 11,
2024 measured at the SHP facility located at 1215 E 29" Street in the City of Signal Hill, which is approximately
0.35-miles northwest of the Site (provided by SHP). This wind rose indicates that the dominant wind direction at
that time was primarily from the southwest/west-southwest with a subdominant direction from the west-
northwest (see adjacent figure). Similarly, SHP provided the center and rightmost wind roses at other nearby
facilities in the City, which show similar dominant and sub-dominant wind directions in the months of September
2023 and October 2023. It was assumed that the dominant and subdominant wind directions at the Site were
similar to these wind roses and would remain similar during the time of the study.

Sep 2023 T, " Sep 2023 Oct 2023
Sep 2Q24

Sept 2023

West Unit (1166 N-Met) it (1166 N-Met)

3.14 Weather Monitoring Locations

Monitoring of meteorological conditions was performed at three locations. Two locations (WB15, WB16) were
located onsite, and one location (WB17) was located offsite. At each location, a Lufft WS600 meteorological
monitoring station was installed and maintained to measure and record every 15 minutes throughout the study
period: wind direction, wind speed, air temperature, and absolute air pressure (aka, barometric pressure). Refer
to Section 4.1 for the measurements of actual wind direction and wind speed during this study.

3.2 Air Quality Monitoring and Sampling

This task involved the collection of outdoor air quality data to characterize both onsite and offsite conditions. Over
a period of 14 continuous days, the monitoring and sampling program involved the following collection of
continuous and concurrent data as well as time-integrated air quality samples at each of the locations shown on
Figures 3 and 4, as follows:

e Continuous measurements of total concentrations of VOCs using a photo-ionization detector meter (PID) for
14 days

14-day time integrated air samples

24-hour time integrated air samples

1-hour time integrated air samples

Continuous measurements of meteorological parameters.

Field data sheets are provided in Appendix A.

Field Methods 8
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3.2.1 Continuous Photo-lonization Detection Monitoring — 14-Days

Air quality was monitored continuously at the 14 onsite sample locations and the 3 offsite sample locations using
PIDs configured to measure in parts per billion by volume (ppbv, or ppb) and record the total concentration of
VOCs every 15-seconds. The data were evaluated to identify:

e Changes in VOC concentrations over time at each monitoring location

e Correlations (if any) between VOC concentrations, time, wind speed and direction, and barometric pressure

e Overall range of total VOC concentrations in air

e Diurnal variation in the concentration of total VOCs at each of the monitoring locations. The diurnal
distribution of relatively higher and lower concentrations was used to identify the optimal time interval(s)
during a 24-hour period to collect 1-hour air samples for laboratory analysis that will likely yield the highest
daily VOC concentrations in outdoor air, as described below.

The PID meters were supplied by Field Environmental Instruments (FEI), located in Signal Hill. Prior to deployment,
the PIDs were calibrated by FEI following the manufacturer’s instructions. Calibration certificates are provided in
Appendix H. The PIDs deployed at the Site were the ppbRAE 3000 or multiRAE Pro manufactured by Rae Systems
in San Jose, California. All PIDs were secured onto a rigid tripod, measured VOCs at 4 to 5 feet above grade, and
were powered by a dedicated battery.

ppbRAE & Tripod ppbRAE, Tripod, & battery

3.2.2 Time-Integrated Sampling — 14-Days

Six-liter Summa canisters were deployed on October 1, 2024 at each location also containing a PID to collect 14-
day time-integrated samples over the duration of the study. Enthalpy Analytical in Orange, California, a State of
California certified laboratory, provided Summa canisters and 14-day flow controllers, and analyzed the Summa
canisters for VOCs using USEPA Method TO-15sim. Charts 1 through 17 depict the PID measurements and the 14-
day sampling interval at all sampling locations.

Each 6-liter Summa sample canister was fitted with a vacuum gauge and a flow controller to collect the sample
over an approximately 14-day period. Each canister, flow controller, and gauge was individually certified clean by
the analytical laboratory. After the canisters were set in the breathing zone in their respective locations, the initial
vacuum reading was recorded on field forms. Canisters were confirmed to be at a minimum vacuum of 27-inches
of mercury prior to use. After 14 days, the valve on the Summa canister was closed and the final vacuum was
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measured and recorded. Each canister was labeled appropriately, and a chain-of-custody manifest was completed
onsite to accompany the samples to the lab.

The following items were recorded for each sample:

e Sample location (including figure and photographs)

e Canister and flow regulator identification numbers

e |nitial vacuum

e Time and date that sample collection began and ended

e Final vacuum.

opbRAE & a Caniste PPbRAE & Summa near well PPDRAE, Summa, & Met Station

3.2.3 Time-Integrated Sampling — 1-Hour

The PID measurements recorded during the first six days at each monitoring location were evaluated to identify
the daylight hour when the highest PID measurements were typically
recorded. For safety reasons, collection of the 1-hour air sample was
limited to daylight hours. Table 3 summarizes the 1-hour sampling
timeframe selected for each location. Charts 1 through 17 depict the
PID measurements and the 1-hour sampling interval at all sampling
locations.

The six-liter summa canisters were deployed on October 9, 2024 in a
similar manner to the 14-day samples. Pace Analytical, a State of
California certified laboratory, supplied the Summa canisters and
flow controllers, and analyzed the air samples for VOCs by USEPA
Method TO-15sim.

3.24 Time-Integrated Sampling — 24-Hours

The PID measurements recorded during the first six days at each monitoring location were evaluated to identify
the day of the week that corresponded with relatively higher measurements of VOCs compared to other days.
However, the PID data yielded no indication that any particular day of the week corresponded with relatively
higher concentrations than any other day. Therefore, the 6-liter Summa canisters for collecting a 24-hour air
sample were deployed at each sampling location on October 10, 2024, the day following the collection of the 1-

Field Methods 10 29



Study of Human Health Risks Due to Exposure to Outdoor Air
Proposed Walnut Bluff Development

hour air sample. Charts 1 through 17 depict the PID measurements and the 24-hour sampling intervals at all
sampling locations.

The six-liter Summa canisters were deployed on October 10, 2024 in a similar manner to the 14-day samples. Pace
Analytical, a State of California certified laboratory, supplied the Summa canisters and flow controllers, and
analyzed the air samples for VOCs by USEPA Method TO-15sim.

3.2.5 Deviations From Work Plan

Location WBO07 was sampled for 1 hour. However, the summa canister arrived at the laboratory fully evacuated
and could not be analyzed. Because the study generated data from 13 other locations on the Site, the lack of a 1-
hour sample at this location is considered to be an insignificant deviation and does not materially affect the results
and conclusions presented herein.

All offsite outdoor air sampling locations were adjusted to locations shown in Figure 4 as follows:

e WB17 was changed because the County Assessor’s office did not provide access for this study.
e WB18 was changed to avoid conflict with oil and gas well infrastructure.

e WB19 was changed to avoid conflict with oil and gas well infrastructure.

The above changes are slight and considered immaterial to the overall findings in this study.

Following publication of the Work Plan, feedback from Dr. Susan Mearns (City consultant) and the City as well as
discussions with SHP (property owner) and National Core (potential buyer) resulted in modifying the scope of
work to remove overt monitoring and sampling at the abandoned wells. Instead, the study evaluated outdoor air
quality throughout the Site, which includes the area containing the previously abandoned wells, but did not overtly
measure outdoor air quality at each of the abandoned well locations. Because the study generated multiple
samples from 14 locations across the Site, and because samples purposefully collected adjacent to active and idle
wells did not yield concentrations significantly different from samples collected further away from these wells (as
discussed herein below), the lack of samples deployed precisely above abandoned well locations is considered to
not materially affect the results and conclusions presented herein.

3.3 Personnel and Procedures

All environmental work was performed by qualified Catalyst environmental personnel who supervised the field
activities and oversaw all phases of the work including managing subcontractors. All field procedures (e.g.,
permitting, sampling protocol, chain-of-custody, preparation of a Health and Safety Plan, etc.) followed City of
Signal Hill, Los Angeles County, and State of California guidelines, as well as Catalyst’s Standard Operating
Procedures.

3.4 Site Safety

A site-specific Health, Safety, and Environmental Plan (HSE) was developed in accordance with the California
Occupational Safety and Health Administration (Cal-OSHA) guidelines for Hazardous Waste Operations Standards
(Title 29 CFR, Section 1910.120) and California Code of Regulations (Title 8 CCR, Section 5192). The HSE Plan
provided field personnel with an understanding of the potential chemical and physical hazards, protection of any
offsite receptors, procedures for entering the Site, health and safety procedures, and emergency response to
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hazards should they occur. In addition, the HSE Plan addressed the appropriate level of Personal Protective
Equipment (PPE) for onsite workers during activities at the Site. A copy of the HSE was present onsite at all times
and kept in an easily accessible location.

3.5 Site Security and Access Control

Because the scope of work involved the use of various air quality
monitoring and sampling equipment on a continuous basis, site
security measures were implemented to protect the safety of site
workers and integrity of the study, prevent unauthorized access to the
Site, and reduce risk of equipment damage, theft, and vandalism. The
security measures used included: 1) installation of temporary fencing
with locking gates around the perimeter of the Site and offsite
monitoring locations where no permanent fencing existed; 2)
installation of video cameras and remote monitoring; 3) deployment
of security lighting; and, 4) where feasible, equipment was set back a
minimum of 20 feet from property lines to ensure public safety and
the safety of the equipment.

SECTION 4

Monitoring and Sampling Results

This section presents the data resulting from the monitoring and sampling scope described in Section 3.

4.1 Meteorological Data

Section 3.1.4 presents the wind directions recorded near the Site from September 2023 through September 2024,
and in the months of September and October 2023, which showed the dominant wind direction was primarily
from the southwest/west-southwest with a subdominant direction from the west. During this October 2024 study,
the meteorological stations (WB15, WB16, and WB17) measured and recorded wind direction, temperature, and
barometric pressure. Charts 27 through 29 present wind direction and wind speed on a wind rose. Charts 30 to
32 present wind speed, temperature, and barometric pressure. The data show that temperature and barometric
pressure fluctuated within the normal and anticipated range for the season and therefore, are interpreted to have
not materially affected the representativeness of the results presented herein.

As shown below, the dominant west-northwest wind direction measured at the onsite locations WB15 and WB16
and the dominant south-southeast offsite location WB17 differed from the dominant west-southwest 2023
direction. However, the subdominant wind direction from the west recorded in 2023 matches reasonably well
with the onsite dominant wind direction from the west and west-northwest. Charts 30 through 32 present the
histograms of the wind speed measured from October 1 through October 15, 2024.

As discussed in detail in Section 5, because the offsite, onsite, and regional concentrations and risks are
comparable, the inconsistency between the anticipated and actual wind directions is considered immaterial to
the conclusion drawn in this report.
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Wind Speed
mph
WB15 . WB16 ) WB17

4.2  PID Monitoring

Measurements of total VOC concentrations were recorded every approximately 15 seconds at each of the 14
onsite (WB01 - WB14) and 3 offsite (WB17 - WB19) monitoring stations. These data are presented graphically in
two forms utilizing two different X-axes.

4.2.1 PID Measurements versus Calendar Day

Charts 1 through 17 present the PID
measurements with the x-axis structured 2000
chronologically by day. The y-axis for the 200
charts for all locations was selected to display
the data that represents measurements of air
quality.

WBO01 - PID Data and Sampling Periods
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e Green depicts the entire duration of the
14-day time integrated air sample

e Blue depicts the entire duration of the 24-
hour air sample

e Red depicts the entire duration of the 1-
hour air sample.
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It is noted that because bump test events were performed during the monitoring period, the data collected at
each location also include concentrations considerably higher than those actually present in outdoor air . The
bump tests involved briefly exposing the PID sensor to 10ppm of isobutylene gas to evaluate if the PID reads the
concentration as expected. An appropriate PID response confirms the detector reliably measures VOCs. Bump
tests were performed by FEI and field notes were not recorded. If the y-axis was adjusted to include the bump
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test events, then the diurnal patterns would be too subtle to observe. It is also noted that to avoid graphically
calling unnecessary attention to the bump test events, the PID data are plotted as points, rather than lines
connecting each data point.

4.2.2 PID Measurements versus 24-hour Day

Most of the locations yielded PID data that show diurnal variations over time. It is postulated that these diurnal
fluctuations are associated with both anthropogenic factors, such as vehicle traffic patterns, and meteorological
patterns, such as changes in wind direction. The potential significance of the relatively higher PID measurement
revealed within the diurnal fluctuations was evaluated via the collection of 1-hour outdoor air samples as
discussed in Section 4.3.3. Understanding the causes of these diurnal patterns is beyond the scope of this study
and the causes are considered to be immaterial to the risk assessment objectives of this study.

Nonetheless, in an attempt to gain some further insight into these diurnal patterns, the same PID data were
plotted with the X-axis structured as a 24-hour day. Chart 18 presents these PID measurements with the charts
ordered sequentially by monitoring location. Chart 19 is organized to show locations with similar diurnal patterns.
The y-axis for the charts for all locations was selected to display the data that represents measurements of air
quality, excluding bump test events.

For example, PID measurements at WB01 show a diurnal pattern with low total VOC concentrations routinely
recorded by the PID between 2pm and 6pm. Other locations with a similar pattern are WB07, WB13, WB14, and
WB19.

WBO01 WB06
500 i .
400 f 5
1]
a 2 300 2
o a {
T & 200

s Y N
0:00 3:00 6:00 9:00 12:00 15:00 18:00 21:00 0:00 0:00 3:.00 6:00 9:00 12:00 15:00 18:00 21:00 0:00
Oct 1 0800 - Oct 15 1500 Oct 1 0800 - Oct 15 1500

A different pattern emerges with PID measurements at WB06, which shows a diurnal pattern with slightly lower
concentrations routinely recorded around 12pm, slightly higher concentrations recorded around 2pm to 6pm,
followed by a rapid decline at about 7pm. Other locations with a similar pattern are WB03, WB05, WB08, WB09,
and WB10.

PID measurements at WB12 show a diurnal pattern with marked rise in total VOC concentrations routinely
recorded in the afternoon. One other location with this pattern is the offsite location WB17.

There are also locations that yielded PID concentrations with either no discernable pattern or a pattern that was
not replicated at other monitoring locations. For example, the WB18 location.
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It is also noted that PID data recorded at WB04 produced total VOC concentrations considerably lower than all
other locations. Similarly, PID data recorded at WB11 also produced mainly very low total VOC concentrations.
Repeated bump tests of the PID at these locations were performed and the ppbRAE demonstrated proper
function. The relatively unusual PID data recorded at these locations cannot be explained. Regardless, as shown
below, the air quality samples collected at WB04 and WB11 reveal total VOC concentrations similar in magnitude
to those collected throughout the study.

WB12 WB18 - offsite
750

600

2 450
Q.

PID ppb

[m]
o 300

0:00 3:00 6:00 9:00 12:00 15:00 18:00 21:00 0:00 0:00 300 600 9:00 12:00 1500 18:00 21:00 0:00
Oct 1 0800 - Oct 15 1500 Oct 1 0800 - Oct 15 1500

4.3  Air Quality Samples

43.1 Screening Criteria
The analytical data tables compare the measured concentrations with the following chronic screening criteria:

e DTSC (2022a) HHRA Note 3 residential air screening levels for carcinogenic risks (SLc)
e DTSC (2022a) HHRA Note 3 residential air screening levels for noncarcinogenic hazard (SLnc)
e USEPA (2024) Regional Screening Levels for residential air carcinogenic risk (RSLc)

e USEPA (2024) Regional Screening Levels for residential air noncarcinogenic hazard (RSLnc).

It is important to note that not all detected VOCs have DTSC SLs, not all detected VOCs have USEPA RSLs, and
that some detected VOCs have neither or both.

43.2 14-Day Air Samples

Laboratory analytical results for these samples are summarized in Table 2. Laboratory analytical reports are
presented in Appendix E. These data are used in Section 5 to evaluate human health chronic cancer risks and
noncancer hazards. The following summarizes those VOCs that exceed chronic screening levels.

e Petroleum-related VOCs
= Benzene ranged narrowly at the onsite and offsite locations from 0.72 pg/m?3 to 0.99 pg/m3, and as
discussed below there is an outlier concentration of 3.2 pg/m?* at WB05. Concentrations at all onsite
and offsite locations exceeded both the SLc and RSLc.
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= Naphthalene ranged onsite from below the reporting limit of 0.052 pg/m3to 0.14 pg/m?3, and ranged
offsite from below the reporting limit of 0.058 pug/m3 to 0.073 pg/m?3. Naphthalene exceeded the RSLc
at three locations, WB10, WB11, and WB13.

e Nonpetroleum-related VOCs
= Carbon tetrachloride ranged narrowly at the onsite and offsite locations from 0.45 pg/m3to 0.47
ug/m?3. There are six onsite locations and one offsite location that equaled the SLc and RSLc of 0.47
ug/m?>.
= Chloroform ranged narrowly at the onsite and offsite locations from 0.13 pg/m3to 0.17 pg/m3.
Concentrations at all onsite and offsite locations exceeded the RSLc.

4.3.3 1-Hour Air Samples

Laboratory analytical results for these samples are summarized in Table 3. Laboratory analytical reports are
presented in Appendix G. These data are used in Section 5 to evaluate human health acute noncancer hazards.

The following summarizes those VOCs that exceed chronic screening levels. It is important to note that because
chronic screening levels are considerably lower than acute screening levels, the comparison of chronic screening
levels to the 1-hour VOC concentrations provides a very conservative list of VOCs that might pose a risk and
hazard. Acute noncancer hazards are appropriately assessed in Section 5.

e Petroleum-related VOCs
= Benzene ranged narrowly at the onsite and offsite locations from 0.88 pug/m3to 1.9 pg/m3.
Concentrations at all onsite and offsite locations exceeded both the SLc and RSLc.
= Naphthalene narrowly ranged at the onsite and offsite locations from 0.13 ug/m? to 0.38 ug/m3.
Concentrations at all onsite and offsite locations exceeded the RSLc.

e Nonpetroleum-related VOCs
= Carbon tetrachloride ranged narrowly at the onsite and offsite locations from 0.49 pg/m3to 0.51
ug/m3. Concentrations at all onsite and offsite locations exceeded both the SLc and RSLc.
= Chloroform ranged narrowly at the onsite and offsite locations from 0.19 pg/m3to 0.27 pug/m3.
Concentrations at all onsite and offsite locations exceeded the RSLc.
= 1,2 Dichloroethane exceeded the RSLc at three onsite locations and one offsite location. All
exceedances were reported at 0.11 pg/m3.

434 24-Hour Air Samples

Laboratory analytical results for these samples are summarized in Table 4. Laboratory analytical reports are
presented in Appendix F. These data are not used in Section 5 to evaluate chronic human health risks because the
14-day samples better represent the average concentration to which a receptor might be exposed. But, because
longer term time-integrated 14-day samples run a greater risk of disturbance (e.g., physical, meteorological) to
sample integrity, these 24-hour samples are used herein to evaluate if the 14-day samples reasonably represent
site conditions over the longer term. The following summarizes those VOCs that exceed chronic screening levels.

e Petroleum-related VOCs
= Benzene ranged narrowly at the onsite and offsite locations from 0.68 pug/m?3to 1.1 ug/m?3. The high
concentration of 1.1 ug/m? was reported at the onsite location WB10 and the offsite location WB19.
Concentrations at all onsite and offsite locations exceeded both the SLc and RSLc.
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= Naphthalene narrowly ranged at the onsite and offsite locations from 0.13 pug/m? to 0.43 ug/m3.
Concentrations at all onsite and offsite locations exceeded the RSLc.

e Nonpetroleum-related VOCs
= Carbon tetrachloride ranged narrowly at the onsite and offsite locations from 0.46 pg/m3to 0.50
ug/m3. Concentrations at all but one onsite location and all offsite locations exceeded both the SLc and
RSLc of 0.47 ug/m?.
= Chloroform ranged narrowly at the onsite and offsite locations from 0.14 pug/m3to 0.17 ug/m?3.
Concentrations at all onsite and offsite locations exceeded the RSLc.

Overall, the 1-day samples yielded concentrations reasonably comparable to the 14-day sample concentrations
suggests that concentrations are relatively consistent each day throughout this 14 day monitoring period.

4.3.5 Comparison Of 14-Day, 24-Hour, and 1-Hour Samples

Charts 20 through 24 compare the concentrations of petroleum-related VOCs measured in the 14-day, 24-hour,
and 1-hour samples. Chart 25 compares the concentrations of 1,2,4-trimenthylbenzene and 1,3,5-
trimethylbenzene in 14-day samples, these two VOCs were not analyzed in the 1-hour and 24-hour samples.

In nearly all cases, the highest concentrations were detected in the 1-hour samples and the lowest concentrations
were measured in the 14-day samples. This distribution validates the overall intent of the sampling strategy, which
was to capture the long-term average concentration in the 14-day samples and the likely higher concentrations
(based on PID data) in the 1-hour samples. It is noted that, again in most cases, the concentrations measured in
the 24-hour and 14-day samples are quite comparable. This comparison indicates that daily average
concentrations do not vary significantly over longer, in this case 2-week, time horizons. An example comparison
chart is provided below for benzene, which includes the outlier concentration at WB05 as discussed below in
Section 4.4.
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Benzene Concentrations in 1 Hour, 24 Hours, and 2 Week Samples
3.5

2.5

o ‘l ‘| “ ‘| ‘| “ | “ ‘| h “ || ‘l ‘l || ‘| |‘

WBO1 WBO02 WBO3 WBO4 WBO5 WBO6 WBO7 WBO8 WBOS WEB10 WB11 WB12 WB13 WB14 WB17 WEB18 WEB1S

1

Benzene Concentration pg/m3
u

=

0.

[

M 1Hour W24 Hours M2 Week WB-07 did not have a 1-hour sample analyzed

4.3.6 Data Quality Evaluation

The laboratory analytical reports and field sampling sheets were evaluated to identify potential issues that could
impact the quality and/or representativeness of the samples and data reported by the laboratory. The Laboratory
Data Review Checklist for the Air Samples was completed and the analytical data returned by Pace Analytical and
Enthalpy Analytical, are provided in Appendix B. No significant quality control issues were identified. Therefore,
the data are considered reliable and reasonably representative of Site conditions.

4.4  Statistical Outliers

Two statistical outliers were identified in the 14-day sample dataset, one for benzene and one for toluene, both
at WBO05. Onsite outdoor air benzene concentrations in the 14-day samples ranged from 0.72 to 3.2 ug/m?3. Dixon’s
Outlier Test identifies the benzene concentration of 3.2 pg/m? in the WBO5 sample as a statistically significant
outlier at p=0.01 (Appendix C). Similarly, onsite outdoor air toluene concentrations in the 14-day samples ranged
from 1.2 to 5.8 pg/m?3. Dixon’s Outlier Test identifies toluene concentration of 5.8 pg/m3 in the WB05 sample as a
statistically significant outlier based at p=0.01 (Appendix C).
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Therefore, the benzene and toluene concentrations in the 14-day sample at WBO5 are not utilized herein to
evaluate chronic risks posed by outdoor air at the Site. Exclusion of the outliers in the calculation of risks is
consistent with USEPA 2002 and USEPA 2000.

Excluding the outlier, onsite outdoor air benzene concentrations ranged from 0.72 to 0.99 pug/m?3. This rather tight
range is slightly less than the offsite outdoor air benzene concentrations, which ranged from 0.79 to 1.0 ug/m?3.
Excluding the toluene outlier, onsite outdoor air toluene concentrations ranged from 1.2 to 2 pg/m3. This rather
tight range is slightly higher than the offsite outdoor air toluene concentrations, which ranged from 1.7 to 1.8
ug/m3. As discussed further below, this range in concentrations is comparable to those reported in MATES V.

A graphic depiction of the WB05 benzene and toluene outlier are shown above. Nonetheless, in order to further
evaluate the benzene and toluene outliers at WBO05, a second round of 14-day sampling occurred in December
2024 at 4 sampling locations as described below.
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4.4.1 Field Methods for Outlier Evaluation in December 2024

From December 2 to December 16, 2024, six-liter Summa canisters were utilized at 4 locations (WB02, WBO03,
WBO05, and WB10) to collect 14-day time-integrated samples. Enthalpy Analytical in Orange, California, a State of
California certified laboratory, provided Summa canisters and 14-day flow controllers, and analyzed the Summa
canisters for VOCs using USEPA Method TO-15sim. In addition, monitoring of meteorological conditions was
performed at WB16 with a Lufft WS600 meteorological monitoring station that was set to record the following
every 15 minutes throughout the study period: wind direction, wind speed, air temperature, and absolute air
pressure (aka, barometric pressure).

Each 6-liter Summa sample canister was fitted with a vacuum gauge and a flow controller to collect the sample
over an approximately 14-day period. Each canister, flow controller, and gauge was individually certified clean by
the analytical laboratory. After the canisters were set in the breathing zone in their respective locations, the initial
vacuum reading was recorded on field forms. Canisters were confirmed to be at a minimum vacuum of 27-inches
of mercury prior to use. After 14 days, the valve on the Summa canister was closed and the final vacuum was
measured and recorded. Each canister was labeled appropriately, and a chain-of-custody manifest was completed
onsite to accompany the samples to the lab.

The following items were recorded for each sample:

e Sample location (including figure and photographs)

e Canister and flow regulator identification numbers

e Initial vacuum

e Time and date that sample collection began and ended
e Final vacuum.

4.4.2 Findings

Charts 43 through 48 compare concentrations from October and December 2024 of benzene, toluene,
ethylbenzene, xylenes, naphthalene, 1,2,4-trimethylbenzene and 1,3,5-trimethylbenzene. As shown, individual
VOC concentrations in December were relatively similar to each other across the four samples including benzene
and toluene concentrations. Benzene concentrations ranged from 1.7 to 1.9 ug/m? and toluene concentrations
ranged from 3.2 to 3.4 pg/m3.

The overall December concentrations are higher than those measured in October, excluding the outliers benzene
and toluene at WBO05. These results support the conclusion that the concentrations of benzene and toluene
measured at WBO05 in October were outliers and not representative of outdoor air quality at the WB05 sampling
location. These results also indicate that variability in concentrations month over month exists at the Site.

The windrose from WB16 in December 2024 is provided in Chart 49. The dominant wind direction measured
(easterly) differed from the October 2024 direction. Chart 50 presents the histogram of the wind speed measured
from December 2 to December 16, 2024.

4.5 Petroleum Hydrocarbon Fingerprint

The primary focus of this study is on petroleum-related VOCs and on chlorinated solvents that reportedly might
have been a component of some products used during periodic servicing and maintenance of the onsite oil and
gas extraction wells. Nevertheless, all VOCs detected in 1-hour, 24-hour, and 14-day samples and are evaluated
herein and in the assessment of potential human health risks.
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Petroleum related VOCs were routinely measured in all 14-day, 24-hour, and 1-hour air samples: benzene,

toluene, ethylbenzene, total xylenes (collectively referred to as BTEX), naphthalene, 1,2,4- trimethylbenzene, and
1,3,5 -trimethylbenzene..

The 14-day samples collected in October 2024 revealed just one onsite location, WB13 at 0.08 pg/m3, with a
measurable concentration of the chlorinated VOC (CVOC) tetrachloroethene (PCE). None of the 24-hour samples
contained measurable CVOCs. Four of the fourteen onsite 1-hour samples contained measurable PCE with an
average concentration of 0.11 ug/m?3. For comparison, the average PCE concentration in all MATES V regional data

is 0.20 ug/m3 and the average PCE concentration at the MATES V Long Beach location was 0.22 pg/m3, both above
all onsite measurements of PCE.

To evaluate if the distribution of these seven petroleum-related VOCs varied or remained similar regardless of
sampling location, the normalized concentrations (as percent of total) of these seven petroleum-related VOCs are
plotted and compared. These plots can be considered as fingerprints that graphically depict relative
concentrations. Chart 26 displays the fingerprints at all 14 onsite and 3 offsite locations sampled in October 2024,

and MATES V all regional data, October 2018 data, and Long Beach October 2018 data. The fingerprints were
inspected to identify:

e Obvious differences among the fingerprints in pattern, which would be indicative of source(s) at one or more
locations that would alter the fingerprint relative to other locations.

e Obvious similarities among the fingerprints in pattern, which could be indicative of similar conditions at each

of the locations, such as being dominated by regional air quality conditions.

The three fingerprints depicted here are from WBO01, located at the southwest corner upwind from the Site and
near the road, at WB02 adjacent to an active oil production well, and the most distant offsite location WB19 that
is in a parking lot and more distant from adjacent active roads. The onsite and offsite fingerprints show similar
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patterns. Comparing the MATES fingerprint with the onsite fingerprints shows they are comparable.

SECTION 5

Assessment of Human Health Risks

The objective of this assessment of potential human health risks is to evaluate potential human health risks
associated with outdoor air quality and future residential land use of the property, which includes a residential
apartment building and a Boys & Girls Club recreational facility. As discussed above, the two oil production wells
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that were operating during this study will remain active on the property following development. It is important to
note here that this assessment of potential human health risks and the findings and conclusions herein are limited
to conditions represented by the samples collected during 2 weeks in October 2024.

Because oil and gas operations are the only known historical and current uses of the Site, it would be reasonable
to focus this assessment of potential human health risks on VOCs related to petroleum and servicing of the oil
production wells, the latter of which reportedly might include CVOCs. Nonetheless, this assessment of potential
human health risks provides a full assessment of all detected VOCs in onsite outdoor air.

As discussed above, outdoor air samples were collected at receptor height from 14 locations across the property
in October to provide a reasonable estimate of outdoor air exposures to VOC concentrations. Specifically,
continuous 14-day air samples and peak 1-hour air samples were collected for the purpose of assessing potential
onsite cancer risks and chronic noncancer hazards and onsite acute noncancer hazards, respectively.

It is noted that the air sampling described herein occurred prior to anticipated remediation of elevated VOC
concentrations in soil gas, which have been separately investigated and reported to be present at elevated
concentrations in the southeastern portion of the Site (Mearns Consulting, 2021). Consequently, it remains
possible that following remediation, the outdoor air quality at the Site might improve.

The assessment of potential human health risks provides upper-bound estimates of individual incremental lifetime
cancer risk (ILCR)! and noncancer hazard for the theoretical Reasonable Maximum Exposure (RME) for adult and
child receptors based on exposures to VOCs in outdoor air. The RME approach utilized herein is consistent with
DTSC (2015, 2022a,b) and USEPA (1989) human health risk assessment guidance and is a conservative measure
that overestimates potential risks USEPA (1989), thus ensuring the protection of public health, including sensitive
subpopulations.

The assessment of potential human health risks was conducted following standardized risk assessment methods
consistent with DTSC and USEPA risk assessment guidance, including, but not limited to, the following guidance
documents, as applicable:

e USEPA. 1987. The Risk Assessment Guidelines of 1986

e USEPA. 1989. Risk Assessment Guidance for Superfund, Volume |, Health Evaluation Manual, Part A

e USEPA. 2009. Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation Manual (Part F,
Supplemental Guidance for Inhalation Risk Assessment)

e USEPA. 2011. Exposure Factors Handbook: 2011 Edition

e USEPA. 2014. Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default
Exposure Factors

e DTSC. 2015. Preliminary Endanger Assessment Guidance Manual

e DTSC. 2018. California Toxicity Criteria Rule

e USEPA. 2019. Guidelines for Human Exposure Assessment

e DTSC. 2019. Human Health Risk Assessment (HHRA) Note Number 1: Recommended DTSC Default Exposure
Factors for Use in Risk Assessment at California Hazardous Waste Sites and Permitted Facilities

e DTSC. 2022a. Human Health Risk Assessment (HHRA) Note Number 3, DTSC-modified Screening Levels (DTSC-
SLs)

e DTSC. 2022b. Human Health Risk Assessment (HHRA) Note Number 4: Guidance for Screening Level Human
Health Risk Assessments

! Throughout this report “ILCR” and “cancer risk” have the same meaning and are used interchangeably.
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e USEPA (2024) Regional Screening Levels (RSLs). November.

Consistent with DTSC and USEPA risk assessment guidelines, the assessment of potential human health risks is
organized as follows:

e Exposure Assessment
o Toxicity Assessment
e Risk Characterization.

5.1 Exposure Assessment

Exposure Assessment is the process of quantitatively characterizing exposure concentrations and potential human
intake (e.g., dose). Exposure assessment results are subsequently integrated with toxicity information from the
Toxicity Assessment (Section 5.2) into the Risk Characterization (Section 5.3) to assess potential health risks.

The Exposure Assessment comprises the following components:

e Selection of chemicals of potential concern (COPCs)

e Data useability evaluation for risk assessment

e Identification of human receptors

e Exposure pathways analysis and development of a Conceptual Site Model (CSM)
e Derivation of Exposure Point Concentrations (EPCs)

e Summarize human exposure factors.

5.1.1 Selection of Chemicals of Potential Concern (COPCs)

For this assessment of potential human health risks, any VOC detected in at least one onsite 14-day outdoor air
sample or in at least one onsite 1-hour outdoor air sample was selected as a COPC. The TO-15sim analytical
method applied to the 14-day outdoor air samples comprised 48 VOCs, of which 21 VOCs were detected in at least
one sample of outdoor air. The TO-15sim analytical method applied to the 1-hour air samples comprised 30 VOCs,
of which 16 VOCs were detected in at least one sample.

For the 14-day air samples, in total, 7 petroleum-related VOCs were detected and selected as COPCs, and 14 non-
petroleum-related VOCs were detected and selected as COPCs. The 7 petroleum-related VOCs are benzene,
toluene, ethylbenzene, total xylenes, naphthalene, 1,2,4-trimethylbenzene, and 1,3,5-trimethylbenzene. For the
1-hour air samples, in total, 7 petroleum-related VOCs were detected and selected as COPCs, and 9 non-
petroleum-related VOCs were detected and selected as COPCs.

5.1.2 Data Usability Evaluation

The purpose of the data useability evaluation is to ensure that the analytical data collected and used for the
assessment of potential human exposure are of sufficient quality with respect to sample size and analytical
detection limits. As detailed below, both the number of samples (sample size) and data quality are sufficient for
the assessment of potential human health risks.

For the chronic 14-day outdoor air sample data set, a total of 14 onsite samples were collected, which is a sufficient
sample size for calculating EPCs (USEPA 2022). All petroleum-related VOCs selected as COPCs were detected in
each of the 14 onsite samples with the exception of naphthalene which was detected in 10 of 14 samples. The
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maximum reporting limit (RL) for naphthalene of 0.058 ug/m? is lower than the lowest DTSC (2022a) residential
air screening level (SL) of 0.083 ug/m3. Therefore, it is concluded that sample size and detection limits for onsite
COPCs are sufficient for assessing chronic exposures in the assessment of potential human health risks.

For VOCs not selected as COPCs (e.g., not detected in any sample), RLs were lower than screening levels for all
VOCs with the exception of 1,1,2,2-tetrachloroethane, 1,2-dibromoethane, benzyl chloride,
bromodichloromethane, and vinyl chloride for which RLs exceeded either DTSC (2022a) SLs or USEPA (2024) RSLs.
However, since these VOCs were never detected in any 1-hour, 24-hour, or 14-day onsite outdoor air sample it is
reasonable to conclude that these VOCs were not present at detectable concentrations in outdoor air at the Site
in October 2024.

For the acute 1-hour outdoor air sample data set, a total of 13 onsite samples were collected, which is a sufficient
sample size for calculating EPCs (USEPA 2022). In contrast to the 14 14-day onsite air samples discussed above,
there are only 13 1-hour air samples as the WB07 Summa cannister was depressurized when received by the
analytical laboratory, and therefore, did not contain an air sample. The cause is unknown. In addition, the
analytical laboratory used for the acute 1-hour samples does not report results for 1,2,4-trimethylbenzene or
1,3,5- trimethylbenzene. For VOCs not selected as COPCs (e.g., not detected in any sample), all RLs were lower
than available screening levels. The one missing sample and the absence of 1-hour sample results for 1,2,4-
trimethylbenzene or 1,3,5-trimethylbenzene are expected to not impact the outcome of the assessment of
potential human health risks.

5.1.3 Exposure Pathways Analysis and Development of the Conceptual Site Model (CSM)

The ultimate goal of the Exposure Pathways Analysis is to identify those potential exposure pathways to outdoor
air that would be considered complete exposure pathways for the quantitative assessment of potential human
health risks based on future land use, identification of future human receptors, identification of sources of
contamination and receiving media, chemical fate and transport in receiving media, and identification of exposure
points and exposure routes (USEPA 1989).

Based on the planned future land use of the property (residential), the following exposure pathways are
anticipated to become present:

e The human receptors expected to be present on the property following future development are residential
adults and children as well as adults and children using the planned Boys & Girls Club.

e Sources of potential contamination to outdoor air following development are expected to be the two active
and two idle oil and gas wells whereby VOCs may be released to the outdoor air during continuous operation
and periodic servicing of these wells. In addition, residual VOCs in subsurface soils (e.g., soil gas) following
remediation may also be released to the outdoor air.

e The primary chemical fate and transport process is dispersion within outdoor air of such potential emissions,
if any, which would cause concentrations to reduce with increased distance from the point of release.

e Human exposure points for short term acute exposure (i.e. 1 hour) may be any discreet location on the
property and would be represented by the maximum detected concentration of each identified COPC.

e Human exposure points for long term chronic exposure may be all accessible locations on the property and
would be represented by the 95% upper confidence limit on the mean (95% UCL) concentration of each
identified COPC across the Site.

The Exposure Pathways Analysis is summarized in the Conceptual Site Model (CSM) presented in Figure 5.
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5.1.4 Exposure Point Concentrations

Consistent with DTSC (2015) and USEPA (1989) risk assessment guidance, EPCs for chronic exposures are
estimated as the site-wide 95% UCL 14-day outdoor air concentration for each COPC as measured at all 14 onsite
locations. 95% UCLs are estimated herein using USEPA (2022) ProUCL ver. 5.2 software. Exceptions for benzene
and toluene are the exclusion of the benzene outlier of 3.2 pg/m? and the toluene outlier of 5.8 pg/m?3, both
measured at WBO05, from the 95% UCL calculations. As discussed in Section 4.4 both outliers are considered to be
not representative of Site conditions.

EPCs for acute exposures are the maximum 1-hour maximum outdoor air concentration for each COPC measured
at any one of the 14 onsite sample locations. The chronic 14-day EPCs and the acute 1-hour maximum EPCs for
each COPCs are summarized in the risk characterization tables presented in the Risk Characterization section. The
ProUCL outputs are presented in Appendix D.

5.1.5 Human Exposure Factors

The human exposure factors applicable to the inhalation exposure pathway for adults and children are those
embedded within the DTSC (2022a) SLs, which are consistent with the residential human exposure factors
recommended by DTSC (2019) exposure factor guidelines and consistent with those embedded within the USEPA
(2024) RSLs. The key chronic residential exposure factors are exposure time of 24 hours/day, exposure frequency
of 350 days/year, and exposure duration of 20 years for adults and 6 years for children. For acute exposures the
only applicable exposure factor is the exposure time of 1 hour.

5.2  Toxicity Assessment

Toxicity Assessment is the process of assessing the relationship between human intake of a chemical (e.g., dose)
and the corresponding toxic response. This process is also known as dose-response assessment. The results of the
dose-response assessment are generally referred to as toxicity values. Over the past 30 years, dose-response
assessments have been routinely performed by State and Federal regulatory agencies that publish toxicity values
for various types of health effects and exposure pathways.

Consistent with the approach used in this assessment of potential human health risks for the Exposure
Assessment, the chronic noncancer- and cancer-based toxicity values used are embedded within the DTSC (2022a)
SLs and USEPA (2024) RSLs. Preferentially using DTSC (2022a) SLs and secondarily USEPA (2024) RSLs ensures
compliance with the DTSC (2018) Toxicity Criteria Rule.

For assessing 1-hour acute exposures, acute toxicity values were obtained from multiple sources when available.
The preferred source of acute toxicity values is OEHHA’s acute Reference Exposure Levels (RELs). For COPCs
without OEHHA acute RELs, the USEPA’s Acute Exposure Guideline Levels (AEGLs; USEPA 2019) are the next
preferred source, and in the absence of either acute RELs or AEGLs, then the U.S. Department of Energy (USDOE)
Protective Action Criteria (PAC; USDOE 2018) are selected as acute toxicity values. For two COPCs (naphthalene
and tetrachloroethene) acute toxicity values were not available from any of these sources but were available from
the Minnesota Department of Health as acute Air Guidance Values (AGVs).

As with the exposure parameters described above in Section 5.1.3, the toxicity values described in this Section are
also presented in the risk characterization tables in Section 5.3.
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5.2.1 MATES V — Summary Description

To date, the SCAQMD has evaluated and reported regional air quality in the Los Angeles basin in five separate
studies, entitled Multiple Air Toxics Exposure Study (MATES). The four most recent MATES studies occurred during
1998-1999 (MATES Il), 2005 (MATES Ill), 2012-2013 (MATES IV), and 2018-2019 (MATES V). The most recent study,
MATES V, was performed between May 2018 and April 2019 and consisted of monitoring air quality at ten
different locations by collecting a total of 528 samples, consisting of approximately 50 to 60 samples per location.
The nearest MATES V sampling location is the Long Beach monitoring location, at 1710 East 20%™ Street in Signal
Hill, 1 mile south of Walnut Bluff.

Unlike conventional risk assessments, which utilize the 95% UCL to estimate risks, MATES V assessed risk by using
the average concentrations. It is recognized that the MATES V study and findings predate the study reported
herein by 6 years. Another important difference is that the MATES V study collected samples approximately every
6 weeks over the course of 12 months. In contrast, this Report presents results and calculates risk based on a
single sampling event covering two weeks in October 2024.

Nonetheless, the MATES V study is considered herein to be the most comprehensive and relevant assessment of
risk posed by outdoor air quality to human health in the region. Therefore, the findings from the MATES V study
are used here to compare with the findings from this study and to evaluate if potential additional human health
risks are posed to human health by outdoor air at the Site.

5.2.2 MATES V — Data Trends

As described above, Samples Of Outdoor air at Chart 51: Average Concentration of Benzene Over Time By Sample Station
(MATES V Data 2018-2019)

the Site were collected in October and
December 2024. The concentrations of VOCs
measured in December were generally higher
than concentrations measured in October.

The adjacent Chart 51 shows the average
MATES V benzene concentration by
monitoring station and the region along with
the average benzene concentration measured
at the Site. The chart shows that the Site data
are comparable with the trends revealed in
the MATES V data.
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To further assess these trends, the adjacent Chart 52: Comparison of Benzene Concentrations Detected at
Chart 52 shows the maximum, average, and Walnut Bluff and MATES V

minimum concentrations of  benzene
measured at the nearby MATES V Long Beach
station, the regional MATES V data, and Site
data. Similar to the preceding chart, the
maximum, average, and minimum
concentrations measured at the Site are also
comparable with, and in some cases slightly
lower than, the MATES V data.

Taken together, these charts indicate that the
increase trend in on-Site concentrations
measured in December are comparable to _
increase trends revealed in the MATES V data. oAy Fban VA Ay e et Setember - 0ctober - Hoveber - Decerber
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5.3 Risk Characterization

Risk Characterization is the process of integrating exposure and toxicity information to characterize potential
health risks. Under this process, chronic cancer risks are estimated for individual carcinogens, and the total risk
from all carcinogens combined, referred to as the cumulative cancer risk, is then calculated by summing the cancer
risks for all carcinogenic COPCs.

A similar process is employed for chronic and acute noncancer hazards whereby chronic and acute noncancer
hazards are estimated for individual COPCs, referred to as Hazard Quotients (HQs), and cumulative noncancer
hazard, referred to as the Hazard Index (HI), is then calculated by summing the individual chronic and acute
noncancer HQs, respectively.

53.1 Cancer Risk and Noncancer Hazard Calculations and Equations

The equations used to calculate cancer risk, chronic HQs, and acute HQs are as follows:
ILCR = EPCc / SLc x 1x10°®

Where,
ILCR = Incremental Lifetime Cancer Risk (unitless)
EPCc = chronic EPC
defined herein as the 95% UCL air concentration (ug/m?3) based on 14-day continuous
onsite air monitoring data
SLc = cancer-based screening level (ug/m?3)

Assessment of Human Health Risks 27

46



Study of Human Health Risks Due to Exposure to Outdoor Air
Proposed Walnut Bluff Development

Chronic HQ = EPCc / SLnc

Where,
Chronic HQ = Chronic Hazard Quotient (unitless)
EPCc = chronic EPC
defined herein as the 95% UCL air concentration (ug/m?) based on 14-day continuous
onsite air monitoring data
SLnc = noncancer-based screening level (ug/m3)

Acute HQ = EPCa / AREL

Where,
Acute HQ = Acute Hazard Quotient (unitless)
EPCa = acute EPC
defined herein as the maximum 1-hour air concentration (ug/m?3)
AREL = Acute Reference Exposure Level (ug/m?3)

Cumulative cancer, non-cancer hazard, and acute risks:
Cumulative ILCR = Z ILCR for individual carcinogenic COPCs
Chronic HI = £ chronic HQs for individual COPCs
Acute HI = Z acute HQs for individual COPCs

Potential cancer risks, chronic noncancer hazards and acute noncancer hazards associated with measured onsite
outdoor air VOC concentrations are presented in Tables 5 and 6, respectively, and summarized below. Potential
cancer risks and chronic noncancer hazards associated with measured offsite outdoor air VOC concentrations are
presented in Table 7 and summarized below. For perspective and transparency, risk assessment findings are
presented separately for petroleum-related COPCs, non-petroleum-related COPCs, and all COPCs combined.

While the standard default comparison threshold for cancer risk is 1x10® (ATSDR 2024) and DTSC, the USEPA
(1994) National Contingency Plan (NCP) defines the range of acceptable cancer risks as 1x10® to 1x10*“. However,
the NCP explains that the point of departure for screening risks is 1x10°®, such that regulatory approval of risks up
to 1x10* requires a Site-specific risk assessment or some other technically defensible justification, such as
background or regional conditions. Falling within this range is the SCAQMD Air Toxics Hotspots threshold of 1x107,
which also characterizes the regional risks posed by outdoor air quality as reported in MATES V (SCAQMD, 2021).

5.3.2 Incremental Lifetime Cancer Risks

For individual petroleum-related COPCs, estimated onsite cancer risks ranged from 2.8x107 to 8.6x10°. Benzene,
with an ILCR of 8.6x10°, is the only petroleum-related COPC exceeding the default cancer risk threshold of 1x10°®
(Table 5). The onsite cumulative cancer risk for petroleum-related COPCs was 1.0x10, which exceeds the default
cancer risk threshold of 1x10°%, but is less than the SCAAQMD Air Toxics Hotspots threshold of 1x10™. As described
further below, this level of risk from outdoor onsite air is comparable to the regional risks in the MATES V study.

In the absence of benzene, the onsite cumulative risk associated with petroleum-related COPCs is 1.3x10°®. This
clearly demonstrates that benzene is the only significant driver of petroleum-related VOCs. This discussion is also
focused on benzene because benzene is the one petroleum-related “risk driver” COPC measured in both onsite
outdoor air samples, offsite outdoor air samples, and the MATES regional monitoring studies.
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For individual non-petroleum-related COPCs, estimated cancer risks ranged from 1.7x107 to 2.3x10°°. The non-
petroleum-related COPCs exceeding the default cancer risk threshold of 1x10°® were trichlorofluoromethane with
an ILCR of 2.3x10°, chloroform with an ILCR of 1.3x10®, and methylene chloride with an ILCR of 1.1x10®. The
cumulative cancer risk for non-petroleum-related COPCs was 5.9x10°°.

The cumulative cancer risk for all COPCs, petroleum-related hydrocarbons and non-petroleum-related
hydrocarbons, combined was 1.6x107°.

5.3.3 Chronic Noncancer Hazards

For individual petroleum-related COPCs, chronic noncancer HQs ranged from 3.1x10* for ethylbenzene to
0.27x10 for benzene all below the target chronic noncancer HQ of 1 (Table 5). The cumulative chronic noncancer
HI for petroleum-related COPCs was 3.2x10%, well below the target chronic noncancer Hl of 1.

For individual non-petroleum-related COPCs, chronic noncancer HQs ranged from 1.4x107 for chloroethane to
5.3x1071 for trichlorofluoromethane all below the target chronic noncancer HQ of 1. The cumulative chronic
noncancer HI for non-petroleum-related COPCs was 0.67, well below the target chronic noncancer HI of 1.

The cumulative noncancer HI for all COPCs, petroleum-related hydrocarbons and non-petroleum-related
hydrocarbons, combined was 0.99, equivalent to the target chronic noncancer Hl of 1.

5.3.4 Acute Noncancer Hazards

For individual petroleum-related COPCs, acute noncancer HQs ranged from 5.7x10°° for ethylbenzene to 7.0x10?
for benzene, all below the target acute noncancer HQ of 1 (Table 6). The cumulative acute noncancer Hl for
petroleum-related COPCs was 7.4x10%, well below the target acute noncancer HI of 1.

For individual non-petroleum-related COPCs, acute noncancer HQs ranged from 5.5x107 for 1,2-dichloroethane
to 1.8x10°3 for chloroform all below the target acute noncancer HQ of 1. The cumulative acute noncancer HI for
non-petroleum-related COPCs was 2.1x103, well below the target acute noncancer Hl of 1.

The cumulative noncancer HI for all COPCs, petroleum-related hydrocarbons and non-petroleum-related
hydrocarbons, combined was 0.076, also well below the target acute noncancer HI of 1.

5.35 Comparison of Onsite, Offsite, and Regional MATES V Benzene Cancer Risks

The focus of this discussion is on benzene because benzene is the “driver” for onsite petroleum-related COPC
cancer risks of 1.0x10°°, which exceeds the 1x10°® default cancer risk threshold (Table 5).
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Charts 33 through 37 compare the estimated
cancer risk posed by benzene, toluene,
ethylbenzene, total xylenes, and naphthalene
onsite and offsite with risk provided in MATES
I, 11, 11, IV, and V for the region and at the Long
Beach location. The chart for benzene, is
provided here.

As shown in these Charts and in Table 8§,
regional outdoor air benzene concentrations
and corresponding cancer risk estimates
decreased over time from 1998-1999 to 2005 to
2012-2013 to 2018-2019, respectively, and
corresponding cancer risk estimates from
4.2x10° to 1.7x10° to 1.1x10° to 1.1x107,
respectively.

Benzene Cancer Risk

Comparison of Regional vs Walnut Bluff Cumulative Benzene Cancer Risk
Using MATES Risk Assessment Methodology (Average Concentration)

5.0E-05

4.0E05

3.0E05

2.0E05

1.0E-05

0.0E+00
1995 2000

1998 - 2024

*

e

2005 2010 2015

@ MATES IV - Long Beach
® MATES Il - IV - Regional
WB

ite - Oct 2024

4 WBOns

w/o OutlierOct2024 §
# WB Onsite - w/ Qutlier Oct 2024

bl

2020 2025

It is important to note here that the MATES studies calculate cancer risk using average concentration, whereas
USEPA and DTSC require the calculation of estimated risk to be based on the 95% UCL. However, for comparison
purposes only, Charts 33 through 37 present risk based on average concentrations at the Site Walnut Bluff.

By definition, the arithmetic average concentration is always less than the 95% UCL (USEPA 2022). Therefore, the
risks calculated using the 95% UCL of the Walnut Bluff study data should be considered more conservative than
cancers risk based on MATES average concentrations. And by extension, comparisons of cancer risks between
this study and the MATES data are also conservative. Were this study to assess cancer risk using the arithmetic
average (an approach that does not comport with DTSC nor USEPA protocol), then this assessment of potential
human health risks would conclude cancer risks lower than presented, and likely lower than the regional cancer

risks presented in MATES V.

The most recent regional monitoring cancer risk estimates associated with 95% UCL benzene is comparable to the
offsite outdoor air cancer risk estimates (1.0x107°) or the onsite outdoor air cancer risk estimate (8.6x10).

A more granular version of the above information depicts concentrations measured at each onsite and offsite
Walnut Bluff sampling location with MATES V regional and Long Beach data are provided in Charts 38 through 42.
Collectively, these data show that overall concentrations, and by extension risks and hazards, measured in this
Walnut Bluff study are also comparable to the MATES V study.

For the purpose of comparing onsite and offsite cancer risk estimates, cancer risks for petroleum-related COPCs
were also calculated for the offsite sampling locations. Since there were only 3 offsite sampling locations, there
was an insufficient sample size for calculating a 95% UCL. As such, cancer risk estimates for offsite outdoor air
samples were conservatively based on the maximum detected concentrations. Calculations presented in Table 7
show that the cumulative cancer risk associated with petroleum-related COPCs in offsite outdoor air is 1.1x107,
approximately the same as the cumulative cancer risk associated with petroleum-related COPCs in onsite outdoor

air of 1.0x10°.

Benzene All Petroleum-Related
Scenario Cancer Risk COPCs Cancer Risk
MATES V — Regional All Data 1.1E-05 1.0E-05
Walnut Bluff Offsite Samples 1.0E-05 1.1E-05
Walnut Bluff Onsite Samples 8.6E-06 1.0E-05
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Cancer Risks from Benzene and All Petroleum-Related COPCs
1.2E05
9.8E06
7.8E06
5.8E06
3.8E06
1.8E-06
MATES V' - Regional All Data Walnut Bluff Onsite Samples Walnut Bluff Offsite Samples
B Benzene Cancer Risk o All Petroleumn-Related COPCs Cancer Risk

5.4  Discussion of Findings and Uncertainties

The Walnut Bluff outdoor air sampling study was specifically designed to collect appropriate data for assessing
potential acute and chronic human exposures, specifically maximum 1-hour concentrations of VOCs and
continuous 14-day concentrations of VOCs, respectively. Although any VOC detected in any sample was selected
as a COPC, the focus of the assessment of potential human health risks is on current and historical land use (e.g.,
operation of oil and gas wells). As such, individual COPC and cumulative acute hazards, chronic hazards, and cancer
risks are presented in prior sections for petroleum-related COPCs and non-petroleum-related COPCs.

For petroleum-related and non-petroleum COPCs combined, all individual acute HQs and cumulative acute Hls are
well below the target HQ and HI of 1.0. All individual chronic HQs as well as petroleum-related and non-petroleum-
related cumulative chronic Hls are also below the target HQ and HI of 1.0. The chronic HI for petroleum-related
and non-petroleum-related COPCs combined is 0.99, slightly less than the target HI of 1.

The default cancer risk threshold of 1x10°® for petroleum-related COPCs, non-petroleum related VOCs, and all
COPCs is exceeded in the onsite 14-day outdoor air samples, the offsite 14-day outdoor samples, and also the
MATES V study. The range of cumulative petroleum-related cancer risks is relatively small, from 1.0x10° to
1.5x10°. The onsite, offsite, and regional (MATES V) benzene concentrations and corresponding cancer risk
estimates from all VOCs are comparable.

As noted above in Section 5.2.1, there are important differences between the MATES V study and this Walnut
Bluff study. Nonetheless, the MATES V study is considered to be the most comprehensive and relevant
assessment of risk posed by outdoor air quality in the region and is used herein to compare with the findings from
this study and assessment of potential human health risks posed by outdoor air at the Site.

Although uncertainty is inherent to the risk assessment process, the decisions made in the risk assessment process
are biased towards the protection of human health. The key areas of uncertainty generally include (1) exposure
assumptions, (2) toxicity data extrapolations, and (3) risk calculations based on the 95% UCL and not the arithmetic
average. It is generally recognized that these uncertainties result in the over-estimation of health risk, thus
ensuring the protection of human health.
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SECTION 6

Conclusions

The following key conclusions are based on the findings presented above:

In summary, the onsite air quality measured in October 2024 poses no additional measurable risk to human
health compared with offsite and regional conditions, and the outdoor air quality measured at the Site is
comparable to regional air quality conditions characterized by the MATES V study.

The study was implemented as designed and the few minor deviations are considered to have not materially
affected the data nor the findings.

The 14-day analytical results and risks based on the onsite samples and offsite samples are comparable to the
risks presented in the MATES V regional data.

The concentrations of petroleum-related hydrocarbons measured in the onsite 14-day samples collected in
October 2024 and MATES V samples collected between May 2018 and April 2019 are comparable.

The onsite cumulative cancer risk for petroleum-related COPCs was 1.0x107°, which exceeds the default cancer
risk threshold of 1x10°, but is less than the SCAAQMD Air Toxics Hotspots threshold of 1x10™. This level of risk
from outdoor onsite air is comparable to the regional risks in the MATES V study.

Concentrations in the 1-hour samples typically exceed concentrations measured in the 14-day samples. This
means that the 1-hour sampling interval identified based on the PID data accurately identified the daytime
period associated with higher concentrations. The assessment of potential human health risks demonstrates
that the higher concentrations measured in the 1-hour samples do not pose an acute noncancer hazard.

Benzene and toluene in the October 14-day air sample collected at WBO5 are statistical outliers. The source of
these concentrations is unknown, but based on the entirety of the data, they are considered unrepresentative
of onsite conditions.

= Asecond deployment of 14-day sampling occurred in December 2024 at 4 sampling locations including
WBO05. The individual VOC concentrations, including benzene and toluene, measured in the 4 December
samples were relatively similar. Therefore, the December data provide further indication that the
concentrations of benzene and toluene measured at WBO5 in October were merely outliers and not
indicative of a source at the sampling location. Consequently, it is appropriate to exclude the outliers
from the estimates of onsite risk.
The concentrations of petroleum hydrocarbons measured in the 14 onsite 14-day samples and 3 offsite 14-day
samples are similar, which indicates that onsite risks and offsite risks are similar. It is important to recognize
that the land use of both the onsite and offsite are similar and consist of SHP properties with active oil and gas
operations.

The increase in on-Site concentrations measured from October to December are comparable to monthly
increases revealed in the MATES V data.

The Final MATES V report documents a decrease of 40% in cumulative cancer risk from MATES IV. However,
the Final MATES V report also shows that between MATES IV and MATES V, benzene concentrations reduced
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by only 10% indicating that the 30% of the decrease in cumulative cancer risk between MATES IV and MATES
V was due largely to the decrease in carcinogenic VOCs unrelated to petroleum. Therefore, assuming no
significant changes to petroleum-related hydrocarbons in the regional air quality has occurred since the MATES
V study was performed (which could be evaluated by others once the pending Mates VI study is published), it
is reasonable to conclude that the Site not a significant source of additional:

= measurable concentrations of petroleum-related hydrocarbons

= measurable cumulative cancer risk due to petroleum-related hydrocarbons

= acute noncancer hazard due to petroleum-related hydrocarbons.

= cumulative chronic noncancer hazard due to petroleum-related hydrocarbons.

It is important to note here that this assessment of potential human health risks is based solely on samples

collected at the Site during 2 weeks in October 2024. The onsite data collected in October and December 2024
reveal seasonal variability at the Site that is comparable to the MATES V data.
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Proposed Walnut Bluff Development - City of Signal Hill, CA

Table 2

1 Hour Ambient Air Samples

GCJ
2
Sle e 8 s o| 2 5
SampleID| Date Time < 2 5 % 3| 2 s |£|£2| 5 % el 5 |32
s |12|8|% g1 ° 8|82 il 8 £
S| - -3 S s = S
e a =
N
Mg/m3
DTSC SLc - - 0.1 | 047 - - -1 046 | - -
DTSC SLnc - - - 3.1 42 - - - 42 | 310 [ 1300
RSLs C - - 011 ] 026 036 047 [ 012 | - | 1.1 ]008| - | - 11 -
RSLs NC 5200 | 42000 7.3 | 830 [ 31 | 100 2 |100(1000| 3.1 | 100 |100| 42 |5200| --
WBO01-1H | 10/9/2024 | 9:00-9:59 | 0.53 11 (011 | 009 | 1.8 | 0.5 | 0.25 | 23| 057|022 065| 2 | <01 | 28 | 1.2
WB02-1H | 10/9/2024 | 10:31-11:31 | 0.52 11 10093 012 | 1.4 | 049 | 0.27 {23 0.75/0.29 | 086 | 26| 0.081 | 2.8 | 1.2
WB03-1H | 10/9/2024 | 10:35-11:33 | 0.52 11 (0.093| 011 | 1.4 [ 0.5 | 0.23 | 23| 0.81]0.20091|28| 0.09 | 26 | 1.2
WB04-1H | 10/9/2024 | 10:47 - 11:46 | 0.52 12 10091 01 (14| 05 | 023 [23]|0.74|10.17|082|25| <0.1 | 26 | 1.2
WB05-1H | 10/9/2024 | 11:06 - 12:08 | 0.52 11 (0.09210093| 13 | 05 | 02 |23|058|038|064|18]| <01 | 23| 1.2
WBO06-1H | 10/9/2024 | 10:43-11:42 | 0.52 12 10093| 01 [ 14 | 049 | 0.23 [23]|066]0.23|0.74|22| <01 | 26 | 1.2
WBO07-1H | 10/9/2024 | 8:36 - 9:42 Can arrived evacuated and could not be analyzed.
WBO08-1H | 10/9/2024 | 11:11-12:11 | 0.53 11 10.088]0.086| 1.4 [ 05 | 0.21 (23056016 | 062|1.7| <01 | 26 | 1.3
WB09-1H | 10/9/2024 | 11:22-12:24 | 0.53 1 0086|0093 13| 05 | 022 [24]|072]0.34| 09 |24 <01 | 27 | 1.3
WB10-1H | 10/9/2024 | 11:17-12:20 | 0.52 11 10089 01 | 1.8 [ 0.51 | 0.22 (2406102506419 <01 |72 ] 13
WB11-1H | 10/9/2024 | 11:52-12:51| 052 [ 089 | 01 | 011 | 1.8 | 0.5 | 0.19 | 23| 067(0.31 ] 0.75( 21| 0077 28 | 1.3
WB12-1H | 10/9/2024 | 11:58 -12:58 | 0.53 1.7 01 1008 |17 | 05 | 02 |24]| 08 [0.30]092(26( 0072 3 | 1.3
WB13-1H | 10/9/2024 | 9:10-10:09 | 052 | 098 | 0.11 | 0.093 | 1.9 | 0.5 | 0.22 [ 23] 05702406519 <01 ] 29| 12
WB14-1H | 10/9/2024 | 9:18-10:19 | 052 | 099 | 0.11 | 0097 | 1.9 [ 0.5 | 0.24 | 23| 058|023 068| 2 | <01 | 32 | 1.2
WB17-1H | 10/9/2024 | 13:30-14:37 | 053 | 0.67 | 0.07 | 0.08 (088 | 0.5 | 0.19 [24]061]0.18|067| 2 [0.074| 1.7 | 13
WB18-1H | 10/9/2024 | 13:52-14:56 | 053 | 0.8 [0.073|0092| 1.1 [ 0.5 | 0.2 |24[052]|0.13|056|15]| 012 | 25 | 1.3
WB19-1H | 10/9/2024 | 9:52-10:54 | 0.54 11 1011 | 0091 1.6 | 05 | 0.23 [24]|069]0.77 | 078 24| <01 | 28 | 1.2
Notes:

SLc - - DTSC (May 2022) HHRA Note 3 residential air screening level for carcinogenic effects unless otherwise specified.

Sknc - DTSC (May 2022) HHRA Note 3 residential air screening level for noncancer effects unless otherwise specified.

RSLs C- USEPA (May 2024) Regional Screening Levels for residential air carcinogenic

RSLs NC- USEPA (May 2024) Regional Screening Levels for residential air Noncarcinogenic

pg/m3 - micrograms per cubic meter
highlighted where above screening criteria
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Table 3
24 Hour Ambient Air Samples
Proposed Walnut Bluff Development - City of Signal Hill, CA

(0]
£
Sl e |2 e g 5 " g
El2 2| 5| |2|c|B|l8|l2|elt]a]|t
S 8|S | e|S|8ls|slelelzlals
Sample ID Date S| 2 |8| = 5 | 2|2 s 2 % X1el 2|2
s| 28] 32 g1°|g|E| 2 u £
R 3 5 2
= o =
N
pg/m3
DTSC SLc 0.097 | 0.47 - -
DTSC SLnc - - 3.1 21 -1 -1 - - - - | 310 | 1300
RSLsC - - |01 026 | 036 | 047|012 - | 1.1 [ 0.083 | - - | - -
RSLs NC 5200 | 42000 | 7.3 | 830 31 100 | 2 (100]1000| 3.1 |100( 100|5200| --
WBO01-24H | 10/9-10/10/2024 | 0.52 | 0.43 |0.07| <0.050| 0.74 | 0.47 | 0.15|2.30| 0.29 | 0.21 |0.3210.94] 1.30 | 1.20
WB02-24H | 10/9-10/10/2024 | 0.50 | 0.44 [0.07| 0.08 | 0.88 | 0.46 | 0.17 | 2.30| 0.36 | 0.43 |0.38|1.00| 1.90 | 1.20
WB03-24H | 10/9-10/10/2024 | 0.52 | 0.48 | 0.06| <0.050| 0.70 | 0.48 | 0.17 | 2.40| 0.25| 0.16 | 0.29]0.79] 1.20 | 1.20
WB04-24H | 10/9 - 10/10/2024 | 0.52 | 0.45 [0.07|<0.050| 0.85 | 0.48 | 0.152.30| 0.28 | 0.18 |0.33]|0.93| 1.40 | 1.20
WB05-24H | 10/9-10/10/2024 | 0.52 | 0.45 |0.07|<0.050| 0.91 |0.49 | 0.15 |2.30| 0.39 | 0.79 [0.50| 1.40| 2.00 | 1.20
WB06-24H | 10/9 - 10/10/2024 | 0.52 | 0.42 |0.07|<0.050| 0.68 | 0.48 | 0.16 |2.30| 0.25 | 0.14 |0.28|0.82| 1.20 | 1.20
WBO07-24H | 10/9-10/10/2024 | 0.51 | 0.45 |0.06| <0.050| 0.71 | 0.47 | 0.16 |2.30( 0.25| 0.14 |0.27]|0.75] 1.20 | 1.20
WB08-24H | 10/9-10/10/2024 | 0.52 [ 0.43 |0.07|<0.050| 0.69 |0.48 | 0.14 |2.30| 0.26 | 0.15 |0.29]0.80| 1.20 | 1.20
WB09-24H | 10/9-10/10/2024 | 0.53 | 0.42 |0.07|<0.050| 0.86 | 0.49 | 0.32 |2.30| 0.38 | 0.177 |0.49|1.40| 1.80 | 1.20
WB10-24H | 10/9-10/10/2024 | 0.52 | 0.43 |0.07| <0.050| 1.10 | 0.48 | 0.15 |2.30( 0.47 | 0.28 | 0.41]1.40| 1.70 | 1.20
WB11-24H | 10/9-10/10/2024 | 0.52 | 0.44 |0.07|<0.050| 0.69 | 0.49 | 0.14 |2.40( 0.27 | 0.12 | 0.29]0.85| 1.20 | 1.20
WB12-24H | 10/9-10/10/2024 | 0.52 | 0.44 |0.07|<0.050| 0.73 | 0.49 | 0.15 |2.20( 0.27 | 0.17 | 0.32]|0.89| 1.30 | 1.20
WB13-24H | 10/9-10/10/2024 | 0.53 | 0.44 |0.07|<0.050| 0.72 | 0.49 | 0.17 |2.30| 0.26 | 0.15 [0.29]0.79| 1.20 | 1.20
WB14-24H | 10/9-10/10/2024 | 0.53 [ 0.43 [0.07| <0.050| 0.73 | 0.49 | 0.15|2.20| 0.24 | 0.13 |0.27]0.77] 1.30 | 1.20
WB17-24H | 10/9-10/10/2024 | 0.52 | 0.47 |0.07|<0.050| 0.92 | 0.50 | 0.15 |2.20| 0.34 | 0.22 |0.40|1.10]| 2.20 | 1.20
WB18-24H | 10/9-10/10/2024 | 0.52 | 0.48 | 0.07| <0.050| 0.94 |0.49 | 0.14 |2.20( 0.51 | 0.21 | 0.64]|1.90| 2.10 | 1.20
WB19-24H | 10/9-10/10/2024 | 0.51 | 0.45 | 0.08| <0.050| 1.10 | 0.49 | 0.14 | 2.30( 0.33 | 0.16 | 0.36]1.10| 1.50 | 1.20

Notes:

SLc - - DTSC (May 2022) HHRA Note 3 residential air screening level for carcinogenic effects unless otherwise specified.

Slnc - DTSC (May 2022) HHRA Note 3 residential air screening level for noncancer effects unless otherwise specified.
RSLs C- USEPA (May 2024) Regional Screening Levels for residential air carcinogenic
RSLs NC- USEPA (May 2024) Regional Screening Levels for residential air Noncarcinogenic

Mg/m3 - micrograms per cubic meter

highlighted where above screening criteria
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Table 4
2 Week Ambient Air Samples
Proposed Walnut Bluff Development - City of Signal Hill, CA

(5]
£
© )
Sl | 8| ¢ 3 5 S| g o g
S _‘C% S 2 2 S ® p ) = |5 ® ) % = »
Bl 53| 2| 5| 2| 8|S s | E|SE|&s|E|=|€|2| 5 o | S || 28|88 o
= o = S & @ © = L @ g || = [5] © © < o S o |l 2| o S
£ S £ S N £ 5 Q S el || s |[8S]| e S 2 5 Sl =] =
Sample ID Date = 5 £ = S S = = S s |2 || 8|E| & S |l s |2|e|ls|a]|X
cla || 8| | e|sg|8&|2|2|&|5|x|glz]| 2 £ s|x|e|°
< N b Y o —c% &) = ol @ © =
N - 3 ~ O 2 S| = = 2
N-\
ug/m3
DTSC SLc - - 0.097 - 0.47 - - - - - - 0.46 - - - -
DTSC SLnc - - - - 3.1 42 - - - - - - - - 940 42 310 [ 1300| - -
RSLs C - 0.11 - 0.26 | 0.36 - 0.47 - 0.12 - 1.1 - - [ 100 | 0.083 - 11 - - - - -
RSLs NC 63 7.3 63 830 31 5.2 100 | 4200 2 94 |1000|5200| - [100| 630 | 3.1 1000 | 42 |[5200| - | 100 | 100 | 100
WB01-14D | 10/1-10/15/2024 | 0.30 | 0.063 | 0.074 [<0.066( 0.8 | 0.08 | 0.46 |<0.029| 0.14 | 099 [ 0.27 | 046 | 0.11] 23] 055 0.059 | 0.1 |<0.075( 14 | 11 [ 1.1 10.79( 0.32
WB02-14D | 10/1-10/15/2024 | 0.37 | 0.066 | 0.10 [<0.060( 0.83 | 0.084 | 0.45 | 0.049 | 0.16 | 0.99 | 0.33 | 044 | 012 23| 0.60 | 0.077 | 0.12 | <0.068| 1.5 1 13 1090]0.35
WB02-14D-R2| 12/2-12/16/2024 | 1.2 0.1 034 10082| 19 [ 015 | 044 | <0.0261 019 | 11 [088(046( 01 (22084 015 | 041 0.1 33 11| 352501 0.95
WB03-14D | 10/1-10/15/2024 | 0.24 | 0.062 | 0.055 |<0.060| 0.72 | 0.082 | 0.47 |<0.026] 0.17 | 1.0 [ 025 0.47 | 0.12 23] 0.59 | <0.052 | 0.076 | <0.068| 1.2 | 1.1 [ 099 0.71 | 0.28
WB03-14D-R2| 12/2-12/16/2024 | 0.92 | 0.097 | 0.26 [ 0.092 | 1.7 | 0.16 | 0.45 | <0.026| 0.2 11 1073|1047 01 122]0.93| 0.11 046 | 011 | 32 |11 32| 23 |0.89
WB04-14D | 10/1-10/15/2024 | 0.29 | 0.062 | 0.065 |<0.060| 0.74 | 0.075 | 0.47 |<0.026] 0.16 | 1.0 | 026 047|012 |23] 1.2 | <0.052 | 011 | <0.068| 14 | 11| 11 [ 076 0.3
WB05-14D | 10/1-10/15/2024 | 0.29 | 0.061 | 0.074 | <0.072| 3.2** | 0.084 | 0.46 |<0.032] 0.16 | 1.0 | 0.26( 046|011 (23| 0.76 | 0.074 | 0.13 | <0.081| 58| 11 | 1.0 | 0.73] 0.29
WB05-14D-R2| 12/2-12/16/2024 | 1.3 | 0.096 | 033 | 009 | 1.7 | 015 | 045 [ <0.029( 0.19 | 11 | 0721047 01 |22[091| 016 | 047 | 012 | 34 | 11| 31| 23 | 0.87
WB06-14D | 10/1-10/15/2024 | 0.26 | 0.062 | 0.065 |<0.060| 0.74 | 0.081 | 0.47 | 0.045 ]| 0.15 | 1.0 | 0.28 (046|012 (23| 0.62| <0.052 | 0.11 |<0.068| 16 | 1.1 | 1.0 | 0.74] 0.29
WBO07-14D | 10/1-10/15/2024 | 0.29 | 0.061 [ 0.065 | <0.060| 0.72 | 0.085 | 0.46 | 0.088 | 0.14 | 0.99 | 0.26 | 0.46 | 0.12| 2.3 | 0.67 | 0.059 | 0.12 | <0.068| 1.5 | 1.1 [ 099 0.71 | 0.28
WB08-14D | 10/1-10/15/2024 | 0.27 | 0.062 | 0.061 |<0.066| 0.74 | 0.08 | 0.47 | 0.058 | 0.14 | 1.0 | 0.26 | 047|012 (2.3 0.74 | <0.058 | 0.099 | <0.075| 15 | 1.1 | 0.98| 0.70 | 0.28
WB09-14D | 10/1-10/15/2024 | 0.29 | 0.063 | 0.068 [<0.060( 0.81 | 0.092 | 0.47 | 0.042 | 0.18 | 1.0 | 0.27| 047 | 012( 23| 2.8 | 0.078 | 0.12 | <0.068( 16 | 1.1 [ 1.1 |1 0.79 | 0.31
WB10-14D | 10/1-10/15/2024 | 0.50 | 0.072 | 0.14 |<0.060{ 0.99 | 0.083 | 0.46 |<0.026| 0.15 | 0.98 | 045 0.46 | 0.12 2.3 0.85| 0.14 013 |<0.068]1 13 |1 11| 15| 12 |0.37
WB10-14D-R2| 12/2-12/16/2024 | 1.10 | 0.1 0.3 ([<0.060] 1.9 | 0.15 | 045 | <0.026| 0.2 11 1084|046 01 [22]087| 006 | 036 | 012 | 32 | 11| 33 | 25 | 0.87
WB11-14D | 10/1-10/15/2024 | 0.30 | 0.061 | 0.073 |<0.060| 0.78 | 0.089 | 0.47 | 0089 | 0.14 | 1.0 (027|047 (0.12(23|0.57| 0.086 | 0.13 | <0.068( 16 [ 1.1 [ 1.1 [ 0.78 | 0.31
WB12-14D | 10/1-10/15/2024 | 0.32 | 0.062 | 0.074 |<0.060| 0.85 | 0.081 | 0.46 | 010 | 0.14 | 1.0 | 0.29( 04601223 | 057 | 0.059 | 0.14 |<0.068| 19 | 11 | 1.2 [ 0.83] 0.33
WB13-14D [ 10/1-10/15/2024 | 0.35 | 0.065 | 0.085 |<0.066| 0.89 | 0.083 | 0.46 |<0.029] 0.17 | 1.0 | 0.31(046|011({23(060| 012 | 032 | 008 | 20 | 11 | 1.3 | 0.94| 0.37
WB14-14D | 10/1-10/15/2024 | 0.27 | 0.063 | 0.067 |<0.060| 0.78 | 0.085 | 0.46 [<0.026] 0.13 | 1.0 | 0.26| 046|011 (23| 059 | 0.057 | 0.086 | <0.068| 1.3 [ 11| 1.1 [ 0.75] 0.3
WB17-14D | 10/1-10/15/2024 | 0.33 | 0.062 | 0.085 |<0.066| 0.82 | 0.084 | 0.46 | 0.032 | 0.14 | 1.0 | 0.3 (04601123053 | 0.072 | 013 | <0.075| 1.7 { 11 | 1.2 [ 089 0.35
WB18-14D | 10/1-10/15/2024 | 0.44 | 0.062 | 0.11 [<0.072| 0.79 | 011 | 0.47 | 0.035 ] 0.14 | 11 | 0.3 [ 047]|012(24 (056 | 0.073 | 0.13 |<0.081| 1.7 | 11| 1.2 | 0.88] 0.35
WB19-14D | 10/1-10/15/2024 | 0.30 | 0.067 | 0.081 [<0.066( 1 0.08 | 045 | 0.069 | 013 | 1.0 [ 0.31]045|0.11]23]0.50 | <0.058 | 0.18 | <0.075( 1.8 | 1.1 [ 1.3 | 0.95( 0.37
Notes:

SLc - - DTSC (May 2022) HHRA Note 3 residential air screening level for carcinogenic effects unless otherwise specified.
SLnc - DTSC (May 2022) HHRA Note 3 residential air screening level for noncancer effects unless otherwise specified.

RSLs C- USEPA (May 2024) Regional Screening Levels for residential air carcinogenic

RSLs NC- USEPA (May 2024) Regional Screening Levels for residential air Noncarcinogenic

pg/m3 - micrograms per cubic meter

highlighted where above screening criteria

** determined to be a statistical outlier and excluded from all calculations of risk per Section 4.4




Table 5
Characterization of Potential Chronic Human Health Risks
Associated with Onsite Outdoor Air Exposure
Proposed Walnut Bluff Development

Max 95% UCL
Res

Percent Outdoor Outdoor Res SLc Cancer Hazard

Detects . . * SLnc *
FOD Air Air /m?®
(ng/m’) (ug /m3)

(ug/m®)  (ug/m’)

Risk Quotient

Petroleum Hydrocarbons

Benzene 13 13 100 1.0 0.84 0.097 3.1 8.6E-06 | 2.7E-01
Toluene 13 13 100 2.0 1.6 NTV 310 - 5.3E-03
Ethylbenzene 14 14 100 0.45 0.31 1.1 2| 1,000 (2| 2.8E-07 | 3.1E-04
m,p-Xylenes 14 14 100 1.2 0.87 NTV 100 |2 - 8.7E-03
0-Xylene 14 14 100 0.37 0.33 NTV 100 |2 - 3.3E-03
Naphthalene 14 10 71 0.14 0.086 0.083 3.1 2| 1.0E-06 | 2.8E-02
1,2,4-Trimethylbenzene 14 14 100 0.50 0.34 NTV 63 2 - 5.4E-03
1,3,5-Trimethylbenzene 14 14 100 0.14 0.086 NTV 63 2 - 1.4E-03
Cumulative Cancer Risk and Hazard Index 1.0E-05 3.2E-01

 —— — |
Non-Petroleum Hydrocarbons

1,2-Dichloroethane 14 14 100 0.072 0.065 NTV NTV - -
Bromomethane 14 14 100 0.092 0.085 NTV 5.2 2 - 1.6E-02
Carbon Tetrachloride 14 14 100 0.47 0.47 0.47 42 9.9E-07 1.1E-02
Chloroethane 14 7 50 0.10 0.060 NTV 4,200 |2 - 1.4E-05
Chloroform 14 14 100 0.18 0.16 012 |2 2.0 2| 1.3E-06 | 8.0E-02
Chloromethane 14 14 100 1.0 1.0 NTV 94 2 - 1.1E-02
Freon 113 14 14 100 0.47 0.47 NTV 5,200 |2 - 9.0E-05
Freon 114 14 14 100 0.12 0.12 NTV NTV - -
Freon 12 14 14 100 23 2.3 1] NTV 100 |2 - 2.3E-02
Methylene Chloride 14 14 100 2.8 1.1 1 420 1.1E-06 | 2.7E-03
Styrene 14 14 100 0.32 0.16 NTV 940 - 1.6E-04
Tetrachloroethene 14 1 7.1 0.080 0.080 1] 0.46 42 1.7E-07 1.9E-03
Trichlorofluoromethane 14 14 100 1.1 1.1 048 |2 2.1 2| 2.3E-06 | 5.3E-01
Cumulative Cancer Risk and Hazard Index 5.9E-06 6.7E-01
Total Cumulative Cancer Risk and Hazard Index’ 1.6E-05 9.9E-01
Notes:

N = sample size

FOD = frequency of detection.

95% UCL = 95% upper confidence limit on the mean concentration calculated using USEPA (2022) ProUCL (version 5.2) statistical
software.

Res SLc - - DTSC (2022a) HHRA Note 3 residential air screening level for carcinogenic effects unless otherwise specified. June.

Res SLnc - DTSC (2022a) HHRA Note 3 residential air screening level for noncancer effects unless otherwise specified. June.

NTV = no toxicity/screening value available

1. Insufficient data for calculating 95% UCL using standard USEPA (2022) methods. Value shown is the lower of the 95% UCL
calculated using the 1/2 detection limit method or the maximum concentration.

2. USEPA (2024) Regional Screening Levels for residential air. November.

3. Total Cumulative Cancer Risk and Hazard Index is the combined cancer risks and hazard indices from petroleum
hydrocarbons and non-petroleum hydrobarbons.



Table 6

Characterization of Potential Acute Human Health Risks

Associated with Onsite Outdoor Air Exposure

Proposed Walnut Bluff Development

Petroleum Hydrocarbons

Max 1-Hour

(ug/m3)

Acute REL
(Mpg/m3)

Acute Hazard
Quotient
(unitless)

Non-Petroleum Hydrocarbons

Benzene 1.9 27 OEHHA 7.0E-02
Ethylbenzene 0.81 143,297 AEGL 5.7E-06
Naphthalene 0.38 200 AGV 1.9E-03
Toluene 7.2 5,000 OEHHA 1.4E-03
o-Xylene 0.92 22,000 OEHHA 4.2E-05
p- & m-Xylenes 2.8 22,000 OEHHA 1.3E-04
Total Xylenes® 3.7 22,000 OEHHA 1.7E-04
Cumulative Acute Hazard Index 7.4E-02

|Tota| Cumulative Acute Hazard Index 7.6E-02 |

1,1,2-Trichloro-1,2,2-trifluoroethane 0.53 NTV - -
1,1-Difluoroethane 1.7 NTV - -
1,2-Dichloroethane 0.11 200,000 PAC 5.5E-07
1,4-Dichlorobenzene 0.12 NTV - -
Carbon tetrachloride 0.51 1,900 OEHHA 2.7E-04
Chloroform 0.27 150 OEHHA 1.8E-03
Dichlorodifluoromethane 24 NTV - -
Tetrachloroethene 0.09 20,000 AGV 4.5E-06
Trichlorofluoromethane 1.3 NTV - -
Cumulative Acute Hazard Index 2.1E-03

Notes:

OEHHA = California Office of Environmental Health Hazard Assessment (2024) Acute Reference Exposure

Levels

AEGL = U.S. Environmental Protection Agency (2019) Acute Exposure Guideline Level
PAC = U.S. Department of Energy (2018) Protective Action Criteria
AGV = Minnesota Department of Health (2024) acute Air Guidance Values (AGVs)

NTV = no toxicity/screening value available.

1. Total Cumulative Acute Hazard Index is the combined acute hazard indices from petroleum

hydrocarbons and non-petroleum hydrocarbons.

2. Total Xyelenes not included in the cumulative HI calculations as this would result in double-
counting xylenes whereby the cumulative HI for o-xylene + the cumulative HI for
m&p-xylene is greater than the cumulative HI for Total Xylenes.
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Table 7
Characterization of Potential Chronic Human Health Risks
Associated with Offsite Ambient Air Exposure to Petroleum-Related COPCs
Proposed Walnut Bluff Development

Max 95% UCL
Percent Outdoor Outdoor Res SLc Res SLnc Hazard

Detects  rop Air Air (Mg/m3) (ugim3) imeffznl

(vg/m3)  (pg/m3)

Petroleum Hydrocarbons

Benzene 3 3 100 1.0 1.0 1 0.097 3.1 1.0E-05 3.2E-01
Toluene 3 3 100 1.8 1.8 1 NTV 310 - 5.8E-03
Ethylbenzene 3 3 100 0.31 0.31 1 1.1 2 1,000 2 2.8E-07 3.1E-04
m,p-Xylenes 3 3 100 0.95 0.95 1 NTV 100 2 - 9.5E-03
o-Xylene 3 3 100 0.37 0.37 1 NTV 100 2 - 3.7E-03
Naphthalene 3 2 67 0.073 0.073 1 0.083 3.1 2 8.8E-07 2.4E-02
1,2,4-Trimethylbenzene 3 3 100 0.44 0.44 1 NTV 63 2 - 7.0E-03
1,3,5-Trimethylbenzene 3 3 100 0.1 0.1 1 NTV 63 2 - 1.7E-03
Cumulative Cancer Risk and Hazard Index 1.1E-05 3.7E-01
Notes:

N = sample size

FOD = frequency of detection.

95% UCL = 95% upper confidence limit on the mean concentration calculated using USEPA (2022) ProUCL (version 5.2) statistical software.
Res SLc - - DTSC (2022) HHRA Note 3 residential air screening level for carcinogenic effects unless otherwise specified. June.

Res SLnc - DTSC (2022) HHRA Note 3 residential air screening level for noncancer effects unless otherwise specified. June.

NTV = no toxicity/screening value available

1. Insufficient data for calculating 95% UCL using standard USEPA (2022) methods. Value shown is the lower of the 95% UCL calculated using the 1/2
detection limit method or the maximum concentration.

2. USEPA (2024) Regional Screening Levels for residential air. May.



Table 8
Comparison of Regional and Walnut Bluff

Average Outdoor Air Petroleum Hydrocarbon Concentrations

Proposed Walnut Bluff Development

Benzene Toluene Ethylbenzene Xylenes Naphthalene
Study ug/m® pg/m’ ug/m® ug/m® ug/m®
Long Beach Regional Long Beach Regional Long Beach Regional Long Beach Regional Long Beach Regional
MATES Il 1998-1990 2.6 3.6 7.9 13 1.4 21 6.1 9.8 ND ND
MATES Il 2005 1.7 1.9 5.7 7.5 0.94 1.2 45 4.3 ND 0.20
MATES IV 2012-2013 1.0 1.2 2.8 4.0 0.48 0.90 1.9 3.0 0.08 0.10
MATES V 2018-2019 1.0 0.88 23 2.8 0.42 0.49 1.7 2.1 ND 0.061
WB Offsite- Oct 2024 0.87 1.7 0.30 1.2 0.073
WB Onsite - Oct 2024 0.80 1.5 0.29 1.1 0.081
Benzene Toluene Ethylbenzene Xylenes Naphthalene
Study cancer risk noncancer hazard index cancer risk noncancer hazard index cancer risk
Long Beach Regional Long Beach Regional Long Beach Regional Long Beach Regional Long Beach Regional
MATES Il 1998-1990 2.7E-05 3.7E-05 2.6E-02 4.2E-02 1.3E-06 1.9E-06 6.1E-02 9.8E-02 -- -
MATES 1l 2005 1.7E-05 1.9E-05 1.8E-02 2.4E-02 8.6E-07 1.1E-06 4.5E-02 4.3E-02 - 1.8E-07
MATES IV 2012-2013 1.1E-05 1.2E-05 9.0E-03 1.3E-02 4.3E-07 8.2E-07 1.9E-02 3.0E-02 9.2E-07 1.3E-06
MATES V 2018-2019 1.1E-05 9.1E-06 7.4E-03 9.2E-03 3.8E-07 4.4E-07 1.7E-02 2.1E-02 - 7.4E-07
WB Offsite- Oct 2024 9.0E-06 5.6E-03 2.8E-07 1.2E-02 8.7E-07
WB Onsite - Oct 2024 8.2E-06 4.9E-03 2.6E-07 1.1E-02 9.7E-07

Notes:

1,2,4-Trimethylbenzene and 1,3,5-trimethylbenzene are not shown as they're concentrations were not reported in the MATES regional studies.
Bold values exceed MATES regional air concentrations.
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Figure 1: Site Location Map

i Walnut Bluff
i Signal Hill, CA
0 500 feet
Base map: Google Earth 2020 g

(Source: Mearns Consulting, LLC 2021)
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BASIS OF BEARINGS

THE BEARINGS SHOWN HEREON ARE BASED ON THE
CENTERLINE OF WALNUT AVENUE AS SHOWN ON RECORD
OF SURVEY AS PER MAP FILED IN RECORD OF SURVEY

BOOK 98, PAGE 89, BEING NORTH 0008'30" EAST.

BENCHMARK INFORMATION

THE ELEVATIONS SHOWN HEREON ARE BASED ON THE
FOLLOWMING BENCHMARK:

BM No.: 063 ELEV. 158.588° (1985) (CITY OF SIGNAL
HILL)

DATUM: NGVD 1929 (MSL)

DESCRIPTION: ~ WILLOW STREET & WALNUT AVENUE SW
CORNER BRASS SIDK ST IN 1 SQ. CONCRETE 45° S & 80’
W/0 CL INT. (1’ W/0 BCR & 1’ S/0 CF.) CLB. NO. 95
(RE 3111 1971)

SURVEYOR NOTE

COORDINATES REPORTED REPRESENT "GLOBAL - WGS
1984" VALUES

0’ 40’ 80’ 1200 N

DATE: 08/26/24

J/N:  24-048

DRAWN BY: MMY

GRAPHIC SCALE: 1"=40’
WALNUT BLUFF

wewe As-suit survey  Figure 2

SIGNAL HILL, CALIFORNIA

SCALE: 1"=40’

SHEET 1 OF 1

160 S. 01d Springs Road
E Engi . Suite 210
ngineering, Inc.

Anaheim Hills, CA 92808
Civil Engineering/Land Surveying/Land Planning | (714) 685-6860
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Figure 5
Human Health Risk Assessment Conceptual Site Model

Proposed Walnut Bluff Development

Sources Points of Release Transport Mechanisms Exposure Media Exposure Routes Human Receptors
Adults Children

Ingestion
Oil and Gas Wells — OQutdoor Air ——— Dispersion —— Outdoor Air < Dermal Contact X
Inhalation

Complete Exposure Pathway: o
Incomplete Exposure Pathway: x
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CHART 2

WBO02 - PID Data and Sampling Periods
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CHART 4

WB-04 - PID Data and Sampling Periods
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CHART 5

WB-05 - PID Data and Sampling Periods
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CHART 7

WB-07 - PID Data and Sampling Periods
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CHART 8

WB-08 - PID Data and Sampling Periods
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CHART 9

WB-09 - PID Data and Sampling Periods
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CHART 10
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CHART 11

WB-11 - PID Data and Sampling Periods
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CHART 12

WB-12 - PID Data and Sampling Periods
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CHART 13

WB-13 - PID Data and Sampling Periods
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CHART 14

WB-14 - PID Data and Sampling Periods
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PID Concentration ug/m3

CHART 15

WB-17 - PID Data and Sampling Periods
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CHART 16
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Chart 19 - PID Measurements vs 24 Hour Day - Arranged by Pattern- Oct 10800 -0Oct 151500
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Chart 18 - PID Measurements vs 24 Hour Day - Oct 1 0800 - Oct 15 1500
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PID Concentration ug/m3
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WB-19 - PID Data and Sampling Locations
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Benzene Concentration pg/m3
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Chart 20 - Benzene Concentrations in 1 Hour, 24 Hours, and 2 Week Samples

WB-07 did not have a 1-hour sample analyzed
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Toluene Concentration pg/m3
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Chart 21 - Toluene Concentrations in 1 Hour, 24 Hours, and 2 Week Samples

WB-07 did not have a 1-hour sample analyzed
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Ethylbenzene Concentration pg/m3
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Chart 22- Ethylbenzene Concentrations in 1 Hour, 24 Hours, and 2 Week Samples

WB-07 did not have a 1-hour sample analyzed
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Total Xylenes Concentration pg/m3
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Chart 23 - Total Xylenes Concentrations in 1 Hour, 24 Hours, and 2 Week Samples

WB-07 did not have a 1-hour sample analyzed

WwB01 WB0O2 WB03 WB04 WBO5 WBO6 WB0O7 WBO8 WB0OS WB10 WB11  WB12 WB13  WB14 WB17 WB18  WBI19

B 1 Hour M 24 Hours 2 Week

91



Naphthalene Concentration pg/m3
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Chart 24 - Naphthalene Concentrations in 1 Hour, 24 Hours, and 2 Week Samples

WB-07 did not have a 1-hour sample analyzed
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1,2,4-TMB and 1,3,5-TMB Concentration pg/m3
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Chart 26 - Petroleum Fingerprints
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Chart 27 WB15 Windrose Diagram
Signal Hill
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Chart 28 WB16 Windrose Diagram

Signal Hill
WB16 - Weather Station/10 1.2024 - 10 15.2024
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Chart 29 WB17 Windrose Diagram
Signal Hill
WB17 - Weather Station/10 1.2024 - 18 15.2024
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Chart 30 - WB15 Windspeed, Temperature, and Barometric Pressure
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Chart 31 - WB16 Windspeed, Temperature, and Barometric Pressure
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Chart 32 - WB17 Windspeed, Temperature, and Barometric Pressure
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Benzene Cancer Risk

Chart 33

Comparison of Regional vs Walnut Bluff Benzene Cancer Risk
Using MATES Risk Assessment Methodology (Average Concentration)
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Toluene Noncancer Hazard Index

Chart 34
Comparison of Regional vs Walnut Bluff Toluene Noncancer Hazard Index
Using MATES Risk Assessment Methodology (Average Concentration)
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Ethylbenzene Cancer Risk
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Chart 35
Comparison of Regional vs Walnut Bluff Ethylbenzene Cancer Risk
Using MATES Risk Assessment Methodology (Average Concentration)
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Xylenes Noncancer Hazard Index
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Chart 36
Comparison of Regional vs Walnut Bluff Total Xylenes Noncancer Hazard Index
Using MATES Risk Assessment Methodology (Average Concentration)
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Naphthalene Cancer Risk
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Chart 37
Comparison of Regional vs Walnut Bluff Naphthalene Cancer Risk
Using MATES Risk Assessment Methodology (Average Concentration)
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Chart 39 - 14-Day Toluene Concentrations
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Chart 40 - 14-Day Ethylbenzene Concentrations
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Naphthalene (ug/m?)
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Chart 42 - 14-Day Naphthalene Concentrations
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