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Richmond-North Richmond-San Pablo Area

* Home to over 150,000 people, - ; ,_
located northeast of San Francisco

* This historically redlined
community experiences
disproportionate cumulative
impacts from a high density of
complex pollution sources next to
and within the community

« We recommended the area for a
Community Air Monitoring Plan
under Assembly Bill 617




Community Co-Led Process

CARRY SUCCESS
FORWARD

Co-lead team and Steering
Committee will ensure an
inclusive, transparent process
with shared goals, creating a
greater impact.

DESIGNED BY

Community members designed
process to build trusting
relationships and authentic
participation.

15 meetings  One (1) meeting
35 participants 85 participants

Two (2) summits = Six (6) meetings
~ 85 participants 171 participants

COMMUNITY
SUMMIT

Community shaped
process, including
Steering Committee
membership and

decision-making. .

DESIGN TEAM

Community planned summit
to get input on their design
for Steering Committee

process




Air Quality Concerns

The Steering Committee and public B 4 L =
identified air quality concerns and "
locations of interest

The community's input was used to

develop options for air monitoring , __2\ ==
| d iif_ L
projects to collect additional data where it T e paTHTO CLEAN AIR THE PATH TO CLEAN AIR

To support reduction strategies for
mobile and off-road sources

To support reduction strategies for

2 To support other dat:
stationary sources , < o

was needed to support action

Four monitoring projects were selected
over the course of plan development,
including an air toxics project using the Air

District’'s new mobile monitoring lab



Air Toxics Monitoring Study

. . _g. Parr.Blvd:\Vicinit
Project Objectives )

« Identify areas of elevated gas air

toxics near sources of concern

Refinery/and/Rail

« Compare levels of gas air toxics

within and nearby communities

« Use this information to identify and
prioritize emission and exposure

reduction strategies Richmond|Harbor;




Mobile Lab
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Mobile Lab

2019 Mercedes-Benz
Sprinter Van

8.0 kW mobile electric power
supply

400 Ah battery bank and
inverter/charger

Separate particle and gas
sampling systems

Gas sampling system
temperature controlled

1 second data resolution
with geotagging

— Anti-Static

= Vinyl

Particle Sampling System

[ — ~ Aluminum Shrouded Inlet

Stainless Steel Pipe

=

T—— Bug Screen

- Stainless Steel Wye Pipe
Tubing Key

....................................... Stainless Steel “Straw”

- One-Way Check Valve

_— Stainless Steel Flow Splitter

~ PM10 Cyclone (TSP
7 if not installed)

| - PM1 Cyclone

Magee
i ==l — PM2.5 Cyclone
AE33

Exterior Exhaust Port

T Available

N—

Gas Sampling System

|/ -

Temperature Controller U

Thermocouple
Foam Insulation ——e—

Secondary Thermocouple

Main Gas Line

Borosilicate

Glass 8-Port Manifold \

Temperature Controller &
Secondary Thermocouples

Picarro

Tubing Key

== FEP Teflon

| FEP Teflon,

Copper Pipe,
Heat Wrap

L
—_—

Habie L/ Pump Box

G2401

. Picarro Pump

L Kicker Pump

42iQ Pump

— Charcoal Scrubber

- Exhaust Spigot

T Van Exhaust Port



Mobile Lab Pollution Instrumentation

Instrument Model Van System Measurements
lonicon PTR-ToF-MS Gas Speciated VOCs
Picarro G2401 Gas CO, CH4, CO2
Thermo 42iQ Gas NOXx
Magee AE33 Particulate Matter Black Carbon, UVPM Particle Mass

Concentration

TSI FMPS 3091

Particulate Matter

Size: 5.6 to 560 nm

TSI OPS 3330

Particulate Matter

Size: 0.3 10 10 ym,
Mass: PM1, PM2.5, PM10,
Counts/Number Concentration




Mobile Lab Auxiliary Instrumentation

Instrument Model Van System Measurements

Ambient Temperature, Barometric Pressure,
Airmar 200WX Meteorology and GPS Wind Speed, Wind Direction, Latitude,

Longitude, Vehicle Speed

Garmin GPS 18xUSB GPS Latitude, Longitude, Vehicle Speed, Altitude
AMSP Sensor Box Environmental Gas System Flow and Pressure
AMSP Temperature Environmental Gas System Temperature
Controller
AMSP Van Env Box Environmental Internal Van Temperature




Mobile Lab Data System

Python Logger

Proprietary software for

other instruments
C# Parser
R Shiny Mobile Viewer

QC protocols using

standardized R tools

Simplified Data Architecture

Real Time
e
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Custom Data | '
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Custom
Data
Compiler

N\

Final data
(.csv) shared
with end user




Mobile Data Synchronization

Applying Timestamp Corrections to two

* Unknown instrument response Data Streams
times confound geotagging of y Raw Data oy mesmmpconee b
data. 5] y
» A method was developed to 5 :
determine instrument response
times. ’ °
 |dentified response times used to 50
correct instrument timestamps and é
accurately geotag instrument data. :
« Manuscript on methodology 20200 120215 120220 120225 120230 0 120215 120270 120275 17:0230

forthcoming.




Driving Methodology

Navigating Study Area using OsmAnd Maps Right-Handed Box Driving Method

atl Verizon” 7€ 1292PMoound 5 1 29% ail v&iﬁc&. LTE
ith Avenue - {; g 40 ©
)

Qi35

“"%Vaygmund

&
o
stréet &/40th [}
je [}

(G
] 65,
- A=
BalbogtreRt & 43rd Fulton Stfedt & 43rd o
venue avtle [
th Avende T
4331 L s

a 45th Avenue

=n47thAvenue7r @ d/ J A ‘

| L5 Cabrillo Jreet & 47th
i y a g Afnue
= een Wilhelmif, (8] . === || i
| ‘ TulipgGardén e - @ [ | Ay
= [T 7 i

70, € L' ‘
Cabnllo Streeﬂ& La, 37 |

C} R
1
4sth fvenue & Balboa

|—street ssthflvefie & Balboa

= (s reet
=
o
(7
g
5
a
o
o e 4

n 2 Cabrillo Street & 47th ]
. 48 @ Avenue
o

o

jév :
1 °

Playa Street

(P pmm— Mtreet!

Highwa

S .
» a8

o “OsmAnd Maps” app on iPhone or iPad. P e ol g T 3-»;:,,5

— ta™ >

o GPXfile of study area perimeter uploaded into app.

o GPS data recorded and driven route visualized in
context of study area polygon.




Mobile Lab Challenges

o Handling a variety of data streams from different types of instruments is challenging.
o Data review is time consuming and tedious, but critical.

o Developing QC practices for non-regulatory instrumentation is novel and takes time

and consideration.
o Instrument requirements and deficiencies become more salient in mobile setting.

o Driving area selection requires thoughtfulness and must balance study goals with

logistical and operator limitations.



Data Analysis

« Data analysis is ongoing
*  Primary analysis tool is R

« Comparing pollutant levels within

and across drive missions

«  Examining spatial variability in
different pollutants relative to
known pollution sources,
community locations of interest,

vulnerable populations
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Example plots of benzene concentrations from two drive missions




Data Analysis

Numerous short-duration,

transient spikes in concentrations

Using additional pollutants (CO,
NO,, BC, size-resolved PM counts)
to help differentiate combustion

vs. evaporative emissions

Considering additional
approaches to reveal local source-
related impacts relative to
changes in background

concentrations
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Benzene and Health

The table below provides information on benzene and established health guidance. It is important to note that benzene
is only one air toxics pollutant, and that other air toxics may have different health impacts and be larger drivers
behind cumulative health impacts. Air quality modeling, as opposed to air monitoring, is often better suited for
assessing those cumulative impacts.

Sustained exposure to average benzene concentrations of 1.3 to 4.5 micrograms per metar
(PRl cubed (ug/m’) over a lifetime would result in an estimated increase in cancer risk of no
greater than 10 in a million”. Measured benzene levels have been largely below 1.3 pg/m’.

Public Reporting

The reference exposure level (REL)® for chrenic inhalation of benzene is 1.0 ppb. This is

The Steering Committee selected a
Monitoring Outreach Team to help
design and review public-facing

materials with insights from all four

COMMUNITY ?ATH To

MARCH 2021 CI=E/N LD

Initial Analyses of Air Monitoring Data: PMzs

As implementation of the Richmeond-5an Pablo Community Air Monitoring Plan proceeds, the Air District
is continuing to gather, prepare, and assess data from existing air menitoring networks. Initial analyses
of PM:zs data are described on the next few pages. PMas stands for particulate matter with particle
diameters of 2.5 micrometers and smaller, also referred to as fine particulate matter, These initial analyses
aim to provide an overview of PMzs levels in Richmond-5an Pablo, examine variations in air quality over
time, and identify locations with persistent or unexpected areas of higher pollution levels.

A Look Back at Air Quality in 2020 Air Quality Index for PM, < at San Pablo, 2020
The calendar on the right shows daily Air Quality Januany-2020 Februsry-2020

Index (AQI) values for PMzs in 2020, as reported at

the Air District’s regulatory monitoring station in San

ased on the risk of health outcomes other than cancer for sustained exposures over a
[fetime. Recent annual and multi-year averages of measured benzene in Richmond and San
ablo have been generally between 0.15 and 0.30 ppb.

he REL for acute (infrequent, 1-hour) inhalation of benzene is 8.0 ppb. Hourly average
enzene measurements at the Chevron community monitoring stations were mostly well
elow 8.0 ppb. Values over 8.0 ppb were measured at the Point Richmond monitor in
pctober 2017 during the North Bay Fires and in January 2018.

urces

BTEXC s (7% Street) 2011-2019

g PM_ s Levels within the Richmond-North Richmond-San Pablo Area

us quarterly update included an overview of PM. s data collected by the network of Clarity air quality sensors
y Groundwork Richmond and Ramboll. The dataset was explored further and combined with other datasets
two areas where higher PM, levels were noted.

foulevard (Cortez-Stege neighborhood)

: B ) Hazardous higher PM slevels in the vicinity of Carlson Blvd. and Spring St. may indicate a nearby intermittent source(s)
Pablo’. The AQlL much like an air quality e awwrr !s NTwTE sewrwrr comparison of data from lower-cost air quality sensors in the area found that:
. . . thermome.ter, . translates daily airpellution April-2020 May-2020 June-2020 Very Unhealtry s aijr quality sensor along Carlson Boulevard frequently showed higher PM. s levels compared to data
CA M P t t concentrations into a number on a scale between 0 o In sensors in nearby neighborhoods (see graph below; Carlson Blvd sensor is in orange).

m O n I O rl n g p rOJ e C S and 500. The numbers in this scale are divided into Unhealthy se higher PMas levels often (but not always) occurred during the evening and overnight hours, possibly
six color-coded health ranges, based on the EPA 24- - - A B to a source(s) that is more active during those hours. Also, wind speeds and atmospheric mixing often
hour health-based standard. SSMTWTF SSMTWTF SSMTWTF ::::wc’:\;m rease overnight, which can allow emitted PM.s to become more concentrated.

N Juy-2020 Auust-2020 39“’“”‘”;3?20. higher PM;; levels were most evident in sensor data from summer 2020. In summer in this area, winds are
In 2020, the AQI was in the Good or Moderate Moderate dominantly from the south to southwest. There are many possible sources of PM; s nearby from that
PY T h ! d | d I categories on most days. Wildfire smoke ction, including rail operations, roadway traffic, dust from unpaved sections of Spring Street, road
I S te a m eve O p e q u a rte r y contributed to unhealthy air quality at times, notably oo struction, and operations at nearby facilities along Spring Street (see maps on next page).
ESMTWTF

from late August to early October. In general, daily

Oclober-2020  MNovember-2020 Hourly PM, ¢ levels from air quality sensors, July 23 — 31, 2020
iz L

fluctuations in air quality are driven by changes in 1 2 Ml
weather patterns and emissions. The pandemic
also affected pollution emission patterns in 2020.

monitoring updates on

Exploring PM:z s Levels in Richmond-San Pable

In addition to data from the Air District's regulatory monitor in San Pablo. PMzs data are also available
from lower-cost sensors that are now in place in many locations across the Richmond-San Pablo area.

implementation of the air monitoring

Data from sensor networks can provide real-time air quality information and help qualitatively track

changes in air quality over time in different neighborhoods”. Data from the network of Clarity air quality
sensors installed as part of the Groundwork Richmond Air Rangers project are the focus of the next few

pages. A "heatmap” like the one shown on the next page is one way to visualize data at many locations

over time and identify pollution events and patterns. 71232020  7/24/2020  7/25/2020  7/26/2020  7I27/2020  TI28/2020 7/29/2020  7/30/2020  7/31/2020

— Coronado (Cutting & Marina Bay) == Field Station (near 1-580)
= Cortez-Stege (Carlson Bivd) == Marina Bay (near railyard)

plan and will create a final public-

Gray shading: 6 p.m. to 6 a.m.

Lower-cost air quality sensors, like any measurement device, can sometimes malfunction and report erratic readings.
However, since the readings at Carlson Blvd. sometimes do match with the readings at nearby sensors, it is more likely
that the data are reflecting actual changes in air quality, rather than a malfunction. Aclima’s recent report on the
PM; data they collected also indicated higher PM; 5 levels in this area.

facing report on the air toxics study

Health metrics for PM, s are generally based on longer-term exposure (such as days to years). However, exposure to
higher levels of PM, 5 at these shorter time periods, such as hours, can still cause health impacts, especially in
individuals who already have respiratory or cardiovascular health conditions.




Questions?

Dan Alrick Jack Connor
dalrick@baagmd.gov jconnor@baagmd.gov
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