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ERG Attachment A  
Vendor Profile Response Form for 2023CARB_SMMI-RFI001 


1. Identify the Company Name, address, city, state, and zip code, telephone.


Eastern Research Group, Inc. (ERG)
8950 Cal Center Drive, Suite 368
Sacramento CA 95826
(916) 540-9236


2. Identify the name, title, address, phone number, and email address of the primary
contact person for this RFI.


Sandeep Kishan, Vice President
3508 Far West Blvd., Suite 210
Austin, TX 78731
(512) 680-5121
sandeep.kishan@erg.com


3. Provide a brief overview of your company including number of years in business,
number of employees, nature of business, and description of clients.


ERG is a multidisciplinary research and consulting firm with nearly 500 staff supporting
federal, state, and local air agencies in performing stationary and mobile source emission
measurements, inventory development, stationary source regulatory support and
permitting, and regulatory compliance and enforcement assessment, among other areas.
Over 55 percent of ERG’s work is for U.S. EPA and over 88 percent is for government
agencies – we do very limited industry work, so we have no conflict of interest (COI) issues.
All data collected by ERG for their clients is wholly owned by the client. ERG provides CARB
with a long track record of over 35 years in support of the key missions of the agency.


4. Identify any parent corporation and/or subsidiaries, if applicable.


N/A


5. Give a brief description of your company’s product(s), platform(s), service(s), etc. that
may be relevant to this RFI.


ERG staff bring decades of experience in designing, developing, implementing, and refining
novel ambient air measurement programs and platforms for a variety of federal and state
clients. ERG scientists have led several U.S. EPA Office of Research & Development (ORD)
programs including mobile monitoring, next generation fenceline and fugitive emissions and
community low-cost sensors programs amongst others. ERG engineers and scientists were
instrumental in the design and development of the original U.S. EPA ORD all-electric mobile
measurements vehicle and have worked on the development of several newer generations
of mobile measurements platforms for U.S. EPA ORD over the past 15 years. These mobile
measurement platforms (wholly owned by the U.S. EPA) are modular in design allowing for
outfitting of the vehicle with a variety of high-resolution instrumentation depending on the
pollutant of interest.
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Through this RFI, ERG aims to provide CARB with an alternative approach by utilizing our 
mobile measurements systems design expertise in designing, operating, and maintaining a 
custom-built mobile measurement platform. Mobile monitoring provides the ability to 
conduct high, spatially resolved air quality characterization in an area of interest. This 
monitoring technique can enhance air quality assessments by expanding the number of 
locations sampled along with understanding temporal changes in pollutant concentrations. 
These data can be especially useful in understanding how local sources and environmental 
conditions impact community level air quality. This mobile monitoring data can be used to 
evaluate air pollution impacts and population exposures from very micro-scales to between 
community variability depending on specific data needs and objectives.  


Benefits to CARB: 


• Custom-built, modular system providing CARB with a system built to specification based
on CARB’s current priorities.


• High degree of flexibility allowing for integration of newer instruments depending on
CARB’s pollutant of interest at the time of sampling.


• State-of-the-art measurement instrumentation on a brand-new platform providing high
resolution air quality measurements data.


• 100 percent ownership of all raw and final data collected.
• Mobile monitoring data collection and processing expertise with decades of experience


in conducting month-long mobile measurement studies in communities.


Additionally, as a low-cost and nimble alternative, ERG also proposes the ERG-DART, which 
was engineered and designed by ERG. The DART is a low-cost and easy to operate mobile 
monitoring system that can be rapidly deployed for geospatial monitoring. The DART can be 
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shipped to any location and adapted to any vehicle and provides a low-cost PID detection 
system.  


ERG currently owns and operates two DART units for geospatial monitoring, but more could 
be built based on client need. Other sensors and monitoring devices have and can be paired 
with the DART units for measuring other compounds that the PID cannot be used for.  


6. List and briefly describe the projects and/or activities your company was engaged
within the last ten (10) years that are similar to the project identified in the RFI.


ERG engineers and scientists have led several mobile monitoring campaigns over the past 15
years.


Measurement 
study Client Location 


No. of 
measurement 


days/ 
Measurement 


Frequency Sources Target pollutants 
Cicero Rail Yard 
Study (CIRYS) 


U.S. EPA- 
ORD; U.S. EPA 
Region 2 


Cicero, 
Chicago, Illinois 


30 days/ 
1 second data 


Railyards Particulate Matter, 
Black Carbon, 
Nitrogen Dioxide, 
Carbon Monoxide, 
Sulfur Dioxide.  


I-275/I-96
Vegetation
Barrier Study


U.S. EPA-ORD Detroit, 
Michigan 


30 days/ 
1 second data 


On-road traffic Particulate Matter, 
Black Carbon, 
Nitrogen Dioxide, 
Carbon Monoxide 


Research Triangle 
Area Mobile 
Source Emissions 
Study (RAMSES) 


U.S. EPA-ORD RTP, North 
Carolina 


30 days/ 
1 second data 


On-road traffic Particulate Matter, 
Black Carbon, 
Nitrogen Dioxide, 
Carbon Monoxide 


Brake and Tire 
Wear Emissions 


U.S. EPA-ORD; 
U.S. EPA-
OTAQ 


RTP, North 
Carolina; 
Garysburg, 
North Carolina 


30 days/ 
1 second data 


Non-exhaust 
emissions 


Grid samples for 
Transmission 
Electron 
Microscopy (TEM), 
Scanning Electron 
Microscopy (SEM) 


Filters for 
Inductively 
coupled plasma 
mass spectrometry 
(ICP-MS) and 
Elemental-Organic 
Carbon (EC/OC) 
analysis. 


Particulate Matter, 
Black Carbon 
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Measurement 
study Client Location 


No. of 
measurement 


days/ 
Measurement 


Frequency Sources Target pollutants 
Near-Port Air 
Quality 
Assessment 
Study 


U.S. EPA-ORD Charleston, 
South Carolina 


30 days/ 
1 second data 


Port activities Particulate Matter, 
Black Carbon, 
Nitrogen Dioxide, 
Carbon Monoxide, 
Sulfur Dioxide. 


Near-Road Solid 
Barrier studies 


U.S. EPA-ORD Phoenix, 
Arizona 
Detroit, 
Michigan 


45 days/ 
1 second data 


On-road traffic Particulate Matter, 
Black Carbon, 
Nitrogen Dioxide 


Near-Road 
Vegetation 
Barrier studies 


U.S. EPA-ORD Woodside and 
Palo Alto, 
California 


60 days/ 
1 second data 


On-road traffic Particulate Matter, 
Black Carbon, 
Nitrogen Dioxide 


Oakland School 
Vegetation 
Barrier and 
Community 
Outreach Mobile 
Measurement 
Studies 1 


U.S. EPA-ORD; 
U.S. EPA 
Region 9 


Oakland, 
California 


120 days/ 
1 second data 


On-road traffic Particulate Matter, 
Black Carbon, 
Nitrogen Dioxide 


Kemeny Park 
Vegetation 
Barrier and 
Community 
Outreach Mobile 
Measurement 
Studies 


U.S. EPA-ORD Detroit, 
Michigan 


120 days/ 
1 second data 


On-road traffic Particulate Matter, 
Black Carbon, 
Nitrogen Dioxide 


Kansas City 
TRansportation 
and Local-scale 
Air Quality Study 
(KC-TRAQS) 2 


U.S. EPA-
ORD; U.S. 
EPA Region 6 


Kansas City, 
Kansas 


60 days/ 
1 second data 


Transportation 
sources 


Particulate 
Matter, Black 
Carbon, Nitrogen 
Dioxide 


Louisville Next 
Generation 
Emissions 
Measurements 
(NGEM) 


U.S. EPA-ORD Louisville, 
Kentucky 


14 days/ 
1 second 


Stochastic 
industrial 
sources 


Volatile organic 
compounds 
(VOC), hazardous 
air pollutants 
(HAPs) 
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Measurement 
study Client Location 


No. of 
measurement 


days/ 
Measurement 


Frequency Sources Target pollutants 


Assessment of 
Chemical Facility 
Ethylene Oxide 
Emissions Using 
Mobile 
Monitoring 3 


U.S. EPA-ORD Kansas City, 
Kansas 


4 days/ 
1 second 


EtO chemical 
facility 


Ethylene oxide 
(EtO) 


DART Rhode 
Island Clean Air 
Act Targeting/ 
Inspection4 


U.S. EPA-
OECA 


Providence, 
Rhode Island 


5 days/ 1 second Ports, fuel 
terminals, EJ 
communities, 
permitted 
facilities 


VOCs and HAPs 


DART New 
Mexico Clean Air 
Act Targeting/ 
Inspection 


U.S. EPA- 
OECA 


Albuquerque 
and 
Farmington 
NM 


5 days/ 1 second Permitted 
facilities, oil 
and natural 
gas 
infrastructure 


VOCs, HAPs, and 
methane 


DART Puerto 
Rico Clean Air 
Act Targeting/ 
Inspection 


U.S. EPA- 
OECA 


San Juan, 
Aguadilla, 
Ponce and 
surrounding 
areas, Puerto 
Rico 


5 days/ 1 second EJ 
communities, 
permitted, and 
unpermitted 
facilities 


VOCs, HAPs, and 
methane 
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Select Study Description 1 
Oakland School Vegetation Barrier and Community Outreach Mobile Measurement Studies 


With increasing public interest in the development of roadside barriers as air quality mitigation tools, 
there was a need to add to the existing database of near-road air quality measurements to validate U.S. 
EPA dispersion models and develop guidance for different U.S. EPA Regions and local Air Quality 
Management Districts (AQMDs). ERG staff served as the contractor technical lead for the EPA study on 
vegetation barrier designs in the state of California. ERG staff set up multiple mobile and stationary air 
quality and meteorological measurement platforms. ERG staff developed and deployed the U.S. EPA’s 
Geospatial Monitoring of Air Pollution (GMAP) electric vehicle was deployed to map air pollutants on 
the highway and in near-road neighborhoods with and without a vegetation barrier. Two types of 
portable air monitoring stations were also deployed. An SUV outfitted with real-time air quality 
monitoring equipment located near the highway, collecting air quality data at a fixed location, as well as 
collocated data with the GMAP vehicle during a portion of time each day. Air sensor and meteorological 
measurement platforms consisting of sonic anemometers and black carbon sensors were located at two 
locations near the highway, one at the SUV site and one behind the vegetation. 


Our research team worked with U.S. EPA Region 9, partner agencies (Bay Area Air Quality Management 
District), non-governmental organizations, and local community partners (CAL FIRE, Urban Releaf, 
Higher Ground LLC,) in California to establish roadside vegetation barriers at locations of mutual 
interest. This project included advising on the design of the barrier using the latest research on air 
quality and other environmental impacts; assisting community groups with planting, building, and caring 
for the barrier; and working with partners to monitor environmental benefits after the barrier is 
planted. Our research team also worked with partners to develop educational and outreach materials 
related to public health concerns and mitigation of traffic-related emission impacts. Using an array of 
high precision mobile and stationary air quality instrumentation, we conducted measurements before 
planting the vegetation barriers to identify any local variability in air quality that might affect the 
evaluation of the planted barrier in the second phase of the project. We then conducted measurements 
after planting the vegetation barriers to assess the mitigation potential of the barrier. This multi-year 
activity is expected to continue over several years with annual measurements to determine the impact 
of the vegetation barriers as the planted trees grow. As part of the community outreach program, ERG 
staff held in-field sampling demonstration sessions for project partners and community members to 
provide them with an understanding of mobile and stationary air quality sampling methodologies. 


Relevant Publications authored/co-authored by ERG staff: 


 Design & Evaluation of Fixed and Mobile Sensor-Based systems for collection of Local Air Quality
Data – P Deshmukh, R Baldauf, K Davidson, S Batka, R Dodder, W Richardson, R Logan- Air Sensors
International Conference, September 2018


 The effects of roadside vegetation characteristics on local, near-road air quality – P. Deshmukh, V.
Isakov, A.Venkatram, B. Yang, K.Max Zhang, R.Logan, R.Baldauf ; Air Quality, Atmosphere & Health
DQI: 10.1007/s11869-018-0651-8 (December 2018).


 Evaluation and development of tools to quantify the impacts of roadside vegetation barriers on
near-road air quality – K.Max Zhang, P.Deshmukh, A.Venkatram, V.Isakov, R.Baldauf; International
Journal of Environment and Pollution 62 (2/3/4): 127 (January 2017).


 Roadside vegetation barrier designs to mitigate near-road air pollution impacts – Z.Tong,
R.Baldauf, V.Isakov, P.Deshmukh, K. Max Zhang; Science of The Total Environment 541: 920-927
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Select Study Description 2 
Kansas City TRansportation and Local-scale Air Quality Study (KC-TRAQS) 


Mobile monitoring was conducted in the Kansas City, Kansas (USA) metropolitan area as part of the 
Kansas City Transportation and Local- Scale Air Quality Study (KC-TRAQS). This study focused on 
assessing air quality in the neighborhoods of Turner, Argentine, and Armourdale in southeast Kansas 
City, Kansas. These neighborhoods are surrounded by a complex mixture of transportation and 
industrial air pollution sources including a large railyard, another smaller railyard, two major interstate 
highways, light industries, and numerous commercial distribution facilities. Two mobile monitoring 
intensive studies were conducted from October 10, 2017 to November 14, 2017 (Fall season) and from 
February 19, 2018 to March 18, 2018 (Winter season). Mobile monitoring routes were designed to 
provide spatially resolved pollutant concentration measurements in and around the three communities 
as well as six fixed measurement sites in the area.  


Relevant Publications authored/co-authored by ERG staff: 


 Identifying Air Pollution Source Impacts in Urban Communities Using Mobile Monitoring.
P. Deshmukh, S. Kimbrough, S. Krabbe, R. Logan, V. Isakov, R. Baldauf. Science of the Total
Environment, 715: 136979. 2020.


 The Kansas City Transportation and Local-Scale Air Quality Study (KC-TRAQS): Integration of Low-
Cost Sensors and Reference Grade Monitoring in a Complex Metropolitan Area. Part 1: Overview
of the Project. S. Kimbrough, S. Krabbe, R. Baldauf, T. Barzyk, M. Brown, S. Brown, C. Croghan, M.
Davis, P. Deshmukh, R. Duvall, S. Feinberg, V. Isakov, R. Logan, T. McArthur, A. Shields.
Chemosensors, 7(2): 26. 2019.


Select Study Description 3 
Assessment of Chemical Facility Ethylene Oxide Emissions Using Mobile Monitoring 


Ethylene oxide (EtO) is a hazardous air pollutant that can be emitted from a variety of difficult to 
measure industrial sources, such as fugitive leaks, wastewater handling, and episodic releases. Mobile 
measurement techniques along with emerging next generation emission measurement (NGEM) 
approaches capable of time-resolved, low parts per billion by volume (ppbv) method detection limits 
(MDLs) can help regulators understand and reduce EtO and other air pollutant emissions from these 
sources yielding a range of environmental and public health benefits. ERG scientists worked with U.S. 
EPA ORD in developing an EtO mobile measurement system capable of collecting highly spatially and 
temporally resolved data in a mobile format. Based on cavity ring-down spectroscopy (CRDS), 1 hertz 
mobile measurements data was collected over a 4-day period to assess EtO concentrations in and 
around major facility operations.  


Relevant Publications authored/co-authored by ERG staff: 


 Assessment of chemical facility ethylene oxide emissions using mobile and multipoint monitoring,
Eben D. Thoma, Ali Gitipour, Ingrid George, Peter Kariher, Megan MacDonald, Gustavo Queiroz,
Parikshit Deshmukh, Josh Childers, Tim Rodak, Volker Schmid. Atmospheric Environment: X, Volume
18, 2023, 100214, ISSN 2590-1621, https://doi.org/10.1016/j.aeaoa.2023.100214.
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Select Study Description 4 
DART Monitoring Rhode Island Clean Air Act Targeting and Inspection 


Prior to a U.S. EPA GMAP inspection in the State of Rhode Island, the ERG DART was deployed to visit a 
list of 50 permitted facilities and perceived environmental justice communities as a pre-survey. During 
the span of one week, the DART visited all 50 locations – finding fugitive plumes at several giving cause 
to pare down the list for a focused 12 facilities for the U.S. EPA GMAP and inspectors to focus on. In one 
community where odor complaints were often received, a facility was found to be emitting high levels 
of VOCs through a window air duct as an obvious odor source.  


Also, while deployed in a port area, several industrial sites had been targeted to determine the source of 
nuisance odors affecting nearby communities and a nearby hospital. A batch asphalt plant, a port petrol 
storage tank battery, and a metal shredder were considered potential sources. Over several days of 
driving the area, the DART located tVOC plumes originating from the batch asphalt plant. The DART was 
able to monitor emissions for multiple days, wind patterns, climates, and levels of operation. 


Aside from focusing the list for inspectors and the U.S. EPA GMAP, other findings were presented in a 
report to U.S. EPA for follow up by federal or state inspectors. 


Relevant Publications authored/co-authored by ERG staff: 


N/A 


7. Are there any of the requirements described in the Proposed Environment section not
technologically feasible with your existing service(s), product(s), platform(s)?


ERG proposes building a modular and custom-built mobile monitoring platform for CARB
based on the decades of mobile measurements experience of ERG staff. ERG staff has
extensive experience in designing and operating mobile measurement platforms housing
high-resolution instrumentation capable of measuring the following pollutants listed in the
RFI:


• Particulate Matter (PM2.5 and PM10)
• Black Carbon (BC)
• Carbon Monoxide (CO)
• Carbon Dioxide (CO2)
• Nitrogen Oxides (NO and NO2)
• Methane (CH4)
• Hydrogen Sulfide (H2S)
• Benzene, Toluene, Ethyl Benzene, Xylenes (BTEX)
• Formaldehyde
• Ethylene Oxide (EtO)
• 1,3-Butadiene
• Sulfur-containing compounds
• Polycyclic Aromatic Hydrocarbons (PAHs)
• Metals







Request for Information 
Statewide Mobile Monitoring Initiative (SMMI) 2023CARB_SMMI-RFI001 


10 


The DART is a mobile total VOC monitor and while it can see 95 percent of volatiles, there 
are some compounds which it cannot detect well or cannot detect at all. To aid in 
understanding, refer to the table below of common compounds and their detection levels. 
RF refers to Response Factor, which can be used to characterize the PID’s sensitivity to a 
certain compound. A low RF means a higher sensitivity, higher sensitivity means the PID is 
more likely to detect the compound at lower concentrations. 


Table 1. PID Chemical Detection Grid 


Isobutylene Methane Ethylene 
Oxide H2S 1-3 Butadiene


Lamp RF 1.0 Zero 9.0 4.0 0.8 


Benzene Toluene Ethylbenzene O-Xylene Carbon 
Monoxide 


Lamp RF 0.5 0.56 0.56 0.5 0.0 
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ERG Attachment B  
Vendor Questions Response Form for 


2023CARB_SMMI-RFI001


I. General Ques�ons


1. What scale of operation would be required to bid on a future RFP of the concept
described here? Are there any minimum requirements necessary at which below you
would not be interested in bidding on a proposal of this nature?


ERG is ready to develop and implement a mobile measurements platform catering to CARB’s
needs. No minimum level is required; however, our pricing would vary based on the
duration of the project.


2. What types of monitoring objectives have you explored using your company’s mobile
monitoring approaches?


ERG staff has developed mobile monitoring approaches and conducted high spatial and
temporal resolution mobile monitoring studies for the following monitoring objectives:


• Characterize the spatial variability and gradients of air pollutants to identify the
contribution of railyard and related sources on community-level air quality in a complex
urban environment.


• Characterize local impacts from an intermodal rail yard including the magnitude of
impact for specific pollutants and assessing the spatial variability of concentrations, and
downwind extent of elevated concentrations over the upwind background levels.


• Collect field measurements data for validating near-road air pollution dispersion models
along with providing information driving health effects discussions in near-road noise
barrier conditions.


• Quantify the direct impact of port related activity on local scale air quality including
determining air pollution gradients within local communities.


• Examine the associations of short-term changes in physiological health endpoints with
temporal-spatial variations in mobile source emissions, including particulate matter
(PM) constituents and gaseous co-pollutants.


• Characterize the effects of vegetation on near-road air quality, measuring the variability
of traffic-related pollutant concentrations in areas considered to be representative of
urban background and the variability of traffic-related pollutants on the highway and in
near-road neighborhoods (within 50 meters of major roadways).


• Evaluate air quality impacts of woodburning fireplaces.
• Characterize EtO and other air pollutant emissions from stochastic industrial sources.


Additionally, ERG currently supports U.S. EPA’s Office of Compliance in inspections and 
surveying to ensure compliance with the Clean Air Act. The DART and other monitoring 
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equipment are deployed on a mobile platform to survey areas of concern, facility fence 
lines, and onsite at facilities to help reduce fugitive, leaks, or unpermitted emissions. 


3. What are the advantages and limitations of your company’s mobile monitoring
services?


Through this RFI, ERG aims to provide CARB with an alternative approach by utilizing our
mobile measurements systems design expertise in designing, operating, and maintaining a
customized mobile measurement platform.


Benefits to CARB:


• Custom-built, modular system providing CARB with a system built to specification based
on CARB’s current priorities.


• State-of-the-art measurement instrumentation on a brand-new platform providing high
resolution air quality measurements data.


• Mobile monitoring data collection and processing expertise with decades of experience
in conducting month-long mobile measurement studies in communities.


As a significantly lower cost alternative, the ERG DART provides CARB with a cost-effective 
mobile detection tool that can help pinpoint potential sources of air pollution allowing for 
identification of areas for further investigation.  


II. Engagement and Coordina�on


1. Describe your interpretation of what community engagement should look like
throughout the process of conducting mobile air monitoring in communities.


Data collection using mobile air monitoring requires repetitive laps along designed driving
routes, often within and in close proximity to densely populated communities. Community
outreach efforts to ensure transparency and community engagement during the planning
process, during the actual measurement campaign, and in the post-collection data output
phases, are critical for an efficient and effective mobile monitoring campaign. Conducting an
open dialogue with the community and working with community leaders provides a local
perspective ensuring that all potential concerns can be taken into account while designing a
mobile air monitoring sampling plan. If open to share stories of their experience or
contention with local industry due to perceived environmental impact, those will be
considered when planning targeting, routes, or choosing the appropriate target pollutants
for data collection.


2. What experience do you have with community and public engagement? Is any of this
experience directly related to air monitoring activity and data dissemination?


ERG staff has decades of experience in developing community outreach efforts to ensure
transparency and community engagement during the planning process, during the actual
measurement campaign and in the post-collection data output phases of mobile monitoring
studies for the U.S. EPA. As part of our community and public engagement efforts directly
related to mobile measurements, we bring experience in:
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• Arranging and attending public engagement meetings to seek input from the general
public on air quality concerns.


• Providing in-field demonstrations and training workshops on the use of air quality
measurement techniques and instrumentation.


• Designing public surveys and easy-to-read handouts that can be handed out to the
public while conducting mobile measurements.


• Hosting online and in-person data output presentations for disseminating findings from
air monitoring activities.


ERG staff has conducted numerous community and public engagement activities for U.S. 
EPA-ORD. Moreover, as a prime contractor for the Centers for Disease Control’s Agency for 
Toxic Substances and Disease Registry (ATSDR), ERG has performed numerous exposure 
investigations in urban and rural communities across the country. For most of these 
exposure investigations interaction and community buy-in are essential. Sites are placed in 
and around homes, community centers, and schools. We have led and participated in 
community meetings as well as sat in the homes of concerned citizens to speak with them 
about their experiences to determine appropriate methodologies and prime monitoring 
locations.  


3. What is your experience coordinating with community members, CBOs, regulated
industry, academia, and governmental agencies when planning monitoring objectives
and data analysis and communication?


Over the years, ERG staff has led numerous studies involving co-ordination between some
or all of community members, CBOs, regulated industry, academia, and governmental
agencies. Some notable examples involving a wide range of stakeholders include:


• Oakland School and Kemeny Park Vegetation Barrier and Community Outreach Studies
included coordination between U.S. EPA Region 9, partner agencies (Bay Area Air
Quality Management District), non-governmental organizations, and local community
partners (CAL FIRE, Urban Releaf, Higher Ground LLC,) in California. This project included
advising on the design of the barrier using the latest research on air quality and other
environmental impacts; assisting community groups with planting, building, and caring
for the barrier; and working with partners to monitor environmental benefits after the
barrier is planted. Our research team also worked with partners to develop educational
and outreach materials related to public health concerns and mitigation of traffic-
related emission impacts.


• Louisville Next Generation Emissions measurement study involving the set-up of
monitoring stations near-road in close proximity to the community and industrial
facilities.


• Research on detection limits of optical gas imaging for natural gas leak detection
conducted at the Colorado State University involving numerous government, academic,
and industry stakeholders.
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• Well pad pneumatic controller emissions research conducted in the Uinta Basin in Utah,
requiring close coordination between federal agencies, state agencies, the Uinta tribe,
well pad operators and academic research institutes.


4. Please provide the number and size ($) of technical projects previously managed for
coordination and communication with both community and technical contractors.


ERG can provide a comprehensive list of current and past contracts at the RFQ stage.


5. How would you apply your engagement and coordination model on a statewide scale?


ERG will build on our experience in developing engagement and coordination materials to
expand our outreach efforts on a statewide scale. We anticipate engaging with all 35 local
air districts in California, tribal communities, appropriate businesses, local air quality
districts and the public. Utilizing online, print and in-person tools, we look forward to
establishing and running an effective and efficient statewide engagement platform.


III. Mobile Monitoring Technologies and Capabili�es


1. How many mobile monitoring platforms do you currently own and operate? How long
have these platforms been in operation?


ERG proposes building custom mobile monitoring platforms as part of this work. ERG staff
has built and operated several mobile monitoring platforms for clients over the past 15
years and conducted over 500 days of mobile measurements collecting 1 second air quality
data. Our mobile measurements experience spans over numerous states including
California, North Carolina, South Carolina, Illinois, Michigan, Kentucky, Kansas, Missouri,
Colorado and Texas. ERG staff has maintained mobile measurements platforms for clients
for over a decade.


To address a gap in low-cost geospatial monitoring applications, ERG developed the DART
utilizing commercially available sensor technology and electronics to be able to detect
volatile organic compounds in communities, at fence lines of facilities, or in response to
complaints about odor.


The DART, engineered and designed by ERG in 2020, is a low-cost and easy to operate
mobile monitoring system that can be rapidly deployed for geospatial monitoring.  The
DART can be shipped to any location and adapted to any vehicle.


ERG currently owns and operates two DART units for geospatial monitoring, but more could
be built based on client need. Other sensors and monitoring devices have and can be paired
with the DART units for measuring other compounds that the PID cannot be used for. For
example, ERG has utilized a LI-COR trace gas analyzer to monitor methane around oil and
gas facilities in tandem with the DART.


a. What areas/sources/locations do you have experience conducting mobile
monitoring?


ERG staff has conducted mobile measurements looking at the following sources listed in
the RFI:
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• Metal working and metal finishing industries


• Sterilization facilities


• Oil and gas extraction, production, and distribution (including refineries and retail
gas stations)


• Chemical manufacturing


• Ports


• Airports


• Railyards


• Warehouses and distribution centers (other truck-related businesses)


• Other large, permitted sources (e.g., wastewater treatment plants, landfills, cement
plants)


Additionally, ERG has deployed the DART for multiple U.S. EPA investigations including 
surveying areas of complaint, underserved communities, industrial fence lines, and 
onsite at facilities for leak detection support. In one instance, the DART visited 50 
facilities in the span of a week to focus the investigation list prior to a visit from the 
NEIC’s advanced geospatial monitoring (GMAP) vehicle. 


b. Has collected data been used to support community emission reduction,
enforcement, or other actions? Please provide examples.


Community emission reduction- Vegetation Barrier Planting
The mobile monitoring data collected as part of U.S. EPA-ORD’s studies in Oakland,
California and Detroit, Michigan was used to identify the need and effectiveness of
vegetation barrier planting in near-road community environments experiencing
disproportionately highly air quality impacts due to high traffic. We conducted mobile
measurements for several months before planting of the barrier, during the barrier
growth stages and after barrier development to quantify the air quality benefits of the
planted vegetation barrier.


Fugitive Odor Pinpointing
The DART was deployed to a port area where several industrial sites had been targeted
to determine the source of nuisance odors affecting nearby communities and a nearby
hospital. A batch asphalt plant, a port petrol storage tank battery, and a metal shredder
were considered potential sources. Over several days of driving the area, the DART
located tVOC plumes originating from the batch asphalt plant. The DART was able to
monitor emissions on multiple days, various wind patterns, climates, and levels of
operation.


Identifying Non-Targeted Sources
In another case, the DART was monitoring around an underserved community and
found a plume of tVOC in excess of three parts per million (ppm) being released through
a dryer vent exiting a building window. This facility was not listed as a target for the
inspection but was located by targeted monitoring in the community. A FLIR camera was
then used to visually document the tVOC plume exiting the facility. Information was
provided to the state inspectors for follow up.
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2. Please provide operational information on your company’s current mobile monitoring
capabilities. This should answer the following questions:


a. What frequency can platforms be deployed?


ERG designed high-resolution mobile measurements platforms can be deployed daily for
6-10 hours of continuous mobile monitoring. Replaceable on-road battery packs can
extend measurement hours for additional sampling times as needed.


The DART units can be deployed almost continuously for use. 


b. What days/hours are the platforms generally in use?


Mobile measurements platforms can be deployed at any time of the day depending on
the air pollutant of interest and the specific objectives of the monitoring. For example,
when deployed to collect air quality data looking at near-road impacts, mobile
measurements are generally conducted between 6:30 AM – 10:30 AM and 3 PM – 7 PM
to coincide with highest interstate and highway traffic volumes.


The DART units can be utilized at any time or day other than conditions of heavy rain or
wind which typically are not good for monitoring.


c. What pollutants can be monitored and with what frequency?


As mentioned in Attachment A, ERG staff has extensive experience in designing and
operating mobile measurement platforms housing high-resolution instrumentation
capable of measuring the following pollutants listed in the RFI:


• Particulate Matter (PM2.5 and PM10)


• Black Carbon (BC)


• Carbon Monoxide (CO)


• Carbon Dioxide (CO2)


• Nitrogen Oxides (NO and NO2)


• Methane (CH4)


• Hydrogen Sulfide (H2S)


• Benzene, Toluene, Ethyl Benzene, Xylenes (BTEX)


• Formaldehyde


• Ethylene Oxide (EtO)


• 1,3-Butadiene


• Sulfur-containing compounds


• Polycyclic Aromatic Hydrocarbons (PAHs)
A majority of the above listed compounds can be collected at a frequency of 1 hertz. The 
collection of certain gaseous pollutants may be at a lower frequency depending on the 
latest available measurements instrumentation.  
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Moreover, the DART monitors real-time total volatile organic compounds (tVOC) 
measurements at 1 hertz (Hz), and plots the data live over a graphical user interface on 
an included display tablet.   


The DART measures many common VOCs like benzene, toluene, ethylene, and xylene 
from 0.5 to 3,000 parts per billion (ppb). As an alternative, an 11.7 eV PID with a range 
of 100 ppb to greater than 100 parts per million (ppm) can also be employed as well. 
The 10.6 eV lamp enables the PID to detect about 95 percent of volatile species, notable 
exceptions being most one carbon atom volatiles, acetylene, ethane, propane and 
saturated (H)CFCs. 


d. What types of instrumentation do you use? Describe all relevant methodologies.


ERG will design a mobile measurements platform with instrumentation specific to
CARB’s current priorities. An example table of previously designed mobile
measurements systems by ERG staff is shown below:


Measurement Rate (seconds) Measurement Technique 


Nitrogen dioxide (NO2) 1 Cavity-attenuated phase shift 
(CAPS) 


Carbon Monoxide 1 Quantum Cascade Laser (QCL) 


Carbon Dioxide 1 Non-dispersive, Infrared 
(NDIR) 


Particle number concentration (size 
range 5.6–560 nm) 1 Particle sizer 


Particle number concentration (size 
range 0.5–20 µm) 1 Particle sizer 


Black carbon (BC) 1 Aethalometer 


Longitude and latitude 1 High accuracy Global 
Positioning System (GPS) 


Video of route < 1 Webcam 


Additionally, the DART measures many common VOCs like benzene, toluene, ethylene, 
and xylene from 0.5 to 3,000 ppb. As an alternative, an 11.7 eV PID with a range of 100 
ppb to greater than 100 ppm can also be employed as well. The 10.6 eV lamp enables 
the PID to detect about 95 percent of volatile species, notable exceptions being most 
one carbon atom volatiles, acetylene, ethane, propane and saturated (H)CFCs. 
Simultaneous to the tVOC measurements, the DART can acquire whole air canister 
samples with the push of a button. These samples can be analyzed to verify tVOC 
readings and speciate constituents by U.S. EPA Compendium Method TO-15/TO-15A 
analysis.  To further enhance the data, the DART also has an integrated weather station 
that measures wind speed, wind direction, pressure, relative humidity, and 
temperature.    
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e. What level of coverage or scale of monitoring can be accomplished within a
community? (For example, how would you approach characterizing emissions from
a source or identifying a leak? How long would that take?)


The design of a mobile monitoring sampling plan depends on several factors:


• Targeted pollutants and sources.


• Accessibility for driving mobile monitoring vehicle upwind and downwind of
potential sources (availability of public roads upwind and downwind).


• Roadway design at target locations. Block by block measurements are best obtained
when there are public roads present both parallel and perpendicular to the source
of interest within communities. This allows data gathering covering all possible
emission points and accounts for variability in wind direction.


As described in the ERG staff led article, for high-spatial analysis, 1 50-meter grids were 
created, and median values reported using all measurement data points collected by the 
mobile measurements platform within each grid cell. This process creates spatially 
resolved maps of median air pollution concentrations at a 50-meter grid resolution.  


For industrial facility focused studies, ERG could access permit records to understand 
the processes that may be operating on a facility to ensure the appropriate monitoring 
equipment and methods are utilized. Wind roses can be developed so the upwind and 
downwind orientation of the facility is understood. Stationary or transect monitoring 
can be conducted upwind and downwind of the facility to characterize any stochastic 
industrial source (SIS) emissions from the targeted facility. If a plume of fugitive 
emissions is found the vehicle can be parked in the plume to determine if the SIS 
emission is intermittent or continuous.  


Secondary samples, like air canisters, can also be collected in plume for more robust 
analysis, confirmation of mobile platform measurements, and speciation. 


f. How do you determine that you’ve adequately characterized a given area?


While developing a mobile monitoring sampling plan, the following criteria need to be
evaluated:


• Accessible near-source areas for driving mobile monitoring vehicle.


• At-grade roadways allowing isolation of potential sources from nearby buildings and
vegetation.


• Traffic volumes or activity information (for industrial operations) of the target
source.


• Nearby U.S. EPA or state near-road monitoring sites allowing for daily collocation of
mobile monitoring platform for quality assurance data points.


• Avoidance of other potentially confounding emission sources (e.g., industrial
emissions, roadway traffic, etc.).


1 Identifying air pollution source impacts in urban communities using mobile monitoring by P. Deshmukh, S. 
Kimbrough, S Krabbe, R Logan, V Isakov, R Baldauf; Published in Science of the Total Environment in January 2020 
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• Near-source populations, overall and air-pollution sensitive populations.


• Available space of implementing potential mitigation measures (e.g., vegetation or
solid barriers, engineering controls, etc.)


For conducting effective high resolution mobile measurements, a mobile monitoring 
route allowing for 10-20 repetitions within communities around the source(s) of interest 
will be designed. The number of repetitive laps can be adjusted depending on the 
spread of the area of interest depending on the power limitations and drive time of the 
mobile monitoring platform. For example, mobile monitoring studies focused on near-
road air pollution impacts will include a sampling study schedule occurring between 7 
AM and 4 PM to have the highest likelihood of achieving two objectives successfully: (1) 
characterizing air quality concentrations downwind of the highway, and (2) measuring 
differences in air pollutant concentrations with and without vegetation barriers 
between the samplers and the highway since the highest ambient air pollutant 
concentrations typically occur during mornings.  


At the end of each sampling day, the mobile monitoring platform will be collocated with 
a nearby National Ambient Air Quality Standards (NAAQS) near-road monitoring site or 
other State-designated monitoring sites housing instruments measuring the air 
pollutant of interest. At the end of each day, data with date, time, measurements, GPS 
coordinates, and available wind data can be downloaded and processed to visualize the 
monitoring vehicles path. This visualization overlays on a satellite image to make it clear 
where the vehicle operated, what concentrations were measured at any given location, 
and what direction the wind was blowing at the time of the measurement. 


g. What workflow processes or software do you have for managing mobile
monitoring?


All air monitoring data collected by on-board instrumentation is collected on a central
computer thereby ensuring that data from all instruments are time synchronized. Prior
to sampling with the EV vehicle, the on-board data logging computers are manually
time-synchronized to the satellite-based time recorded by the on-board GPS.  All raw
data files are downloaded and backed up daily from the main mobile monitoring
computer. All field notes are transcribed to electronic files with raw notes retained for
QA.


Following consolidation and validation of raw data, the mobile monitoring data is
processed using several standard algorithms developed in MATLAB or other
programming languages including R, Python, and html to process and visualize data for
ease of understanding by operators, ARB, and community members.


For DART specifically the same software engineering team generated and updates the
DART software the operates the DART units, visualizes data in real-time, and manages
the data set generated during operation. This software can be altered to meet ARB’s
needs if necessary.
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3. Describe your usual approach or strategy to mobile monitoring. Include, if possible:


a. Drive plan and operational logistics


Section 2 describes some of our initial approaches to mobile monitoring including
frequency of measurements, the number of days/times, target pollutants,
instrumentation, scale of community monitoring, and effective characterization of a
target area. Mobile monitoring route design considerations are also described in the
sections above. Briefly, a mobile monitoring drive plan includes:


• Ensuring the mobile monitoring platform is fully ready (e.g., refueled for gas
vehicles, charging for EV platforms).


• Ensuring all on-board battery packs are fully charged.


• Completing daily calibrations, zero-checks, and other QC checks on all on-board
instrumentation.


• Transporting the mobile measurements platform to the field site (if using an EV with
limited drive time).


• Completing mobile measurement platform safety checks to ensure all on-board
instrumentation and accessories are secured.


• Installing meteorological stations for determination of wind speed and wind
direction during the sampling period.


• Conducting mobile monitoring along the established route for the designated time
period in the day.


• Periodically pausing mobile monitoring to conduct mid-day calibration and zero
checks and conducting platform safety checks.


• After completion of sampling, parking the mobile measurements platform at the
storage location and conducting post- study calibration checks on the air quality
monitoring instrumentation.


• Shutting down analyzers and conducting data downloading and back up procedures
at the end of the sampling day.


The use of the ERG DART includes the application of most mobile monitoring principles. 
After a route has been established, the vehicle operator should drive around a facility or 
through an area of interest at a low speed (15 mph). If a PID response is observed, the 
operator should take note of wind direction and attempt to locate the plume by 
retracing their driving course or by switching to stationary monitoring. Stationary 
monitoring can also be used to confirm a suspected source. Here the driver will position 
the vehicle inside a suspected plume, stopping the vehicle to allow the PID to stabilize 
and provide a more accurate reading. This also allows the operator to collect a 
secondary sample, like a canister, if desired. Stationary monitoring can also be 
conducted upwind and downwind of a facility in pre-determined locations for potential 
process related emissions or intermittent SIS. The stationary monitoring site should be 
free from trees, buildings, and wind obstructions. 
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b. Staffing


Most mobile monitoring activities will involve a 2-person ERG team ensuring that all
operations are conducted efficiently and safely. While one employee will be the driver
for the mobile measurement platform, a second will serve as a backup and operate
stationary measurement platforms or the meteorological stations depending on the
objectives of the monitoring activity. Staff will be deployed from ERG’s Sacramento, CA;
Oakland, CA; or Research Triangle Park, NC, offices.


c. Power requirements (e.g., battery powered, requires generator, etc.)


ERG-designed and -operated mobile measurement platforms will include on-board
lithium-ion battery packs providing up to 9,000 watt-hours of on-board power for
operating all on-board air quality instrumentation.


For DART related operations, the DART and other monitoring equipment will run off
either vehicle power via a 12-volt outlet or a separate battery-powered generator bank.


d. Consumables


Most on-board mobile monitoring instrumentation will not require day-to-day
consumables apart from maintenance needs. For specific target pollutants, filter
samples could be collected in a mobile format requiring replacement filters and filter
handling supplies.


e. Quality control procedures


ERG staff operated mobile measurement platforms follow set procedures established in
U.S. EPA approved Quality Assurance Project Plans (QAPP). These QA/QC procedures
include extensive procedures for each air quality instrument used as part of the mobile
measurements platform. ERG staff has worked with the U.S. EPA in developing QAPPs
for mobile measurements work for over a decade and will apply the same level of detail
in establishing QA/QC protocols for this work.


All quality procedures for each testing will be documented with and approved by CARB
prior to deployment. Calibrations, calibration verifications, response factor
determinations, blanks, leak tests, and other QA/QC procedures will all be documented
and reported.


ERG currently operates all geospatial monitoring projects from U.S. EPA Tier 1 Quality
Assurance Protocol Plans (QAPP) with oversight by our Quality Assurance and Quality
Control (QA/QC) staff.


All quality procedures for each testing will be documented with and approved by CARB
prior to deployment. Calibrations, calibration verifications, response factor
determinations, blanks, leak tests, and other QA/QC procedures will all be documented
and reported.


Any canister samples collected will be subsequently analyzed using U.S. EPA
Compendium Method TO-15/TO-15A, Determination of Volatile Organic Compounds
(VOCs) in Air Collected in Specially Prepared Canisters and Analyzed by Gas
Chromatography–Mass Spectrometry (GC-MS).
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f. Performance and acceptance criteria (e.g., precision, bias, limit of detection)


ERG staff operated mobile measurement platforms follow set procedures established in
U.S. EPA-approved Quality Assurance Project Plans (QAPP). These QA/QC procedures
include performance and acceptance criteria for each air quality instrument used as part
of the mobile measurements platform. ERG staff has worked with the U.S. EPA in
developing QAPPs for mobile measurements work for over a decade and will apply the
same level of detail in establishing performance and acceptance criteria for this work.


The table below provides a summary of typical DART QA targets:


Table 1. Summary of Typical DART Project Measurement Quality Objectives 


Parameter Method Limit Comments 


DART PID Determination of 
plume detects by 
analysis of PID 
sensor  


Positive determination 
of inflection of baseline 
during bump test.  


3 sequential bump tests no 
less than 20 seconds apart for 
a duration of 30 seconds each. 


Temperature, pressure, 
and relative humidity 
measured by DART  


Determination of 5-min period plume 
detects by analysis of sensor data and 
reasonableness check against NWS*  


±10 °C@, ±4 kPa, ±20% RPD** 


Wind speed by DART Post analysis reasonableness check against 
NWS  


±15 m/s 


Wind direction by DART Post analysis reasonableness check against 
NWS  


±10° 


Canister VOC TO-15 Standard TO-15 limits. TO-15 Quality objectives 
based on ERG’s U.S. EPA-
approved QAPP for support of 
U.S. EPA’s National 
Monitoring Programs2 


*National Weather Service
**Relative Percent Difference


g. Data logging and storage


On-board instrumentation data will be logged to a central mobile platform laptop
ensuring time synchronization of all mobile measurements data points. Data will be
backed up daily on an external drive and stored on internal data servers.


ERG will utilize established data validation and reduction procedures to generate data
processing ready files for CARB. ERG staff can also provide data processing services as
requested by CARB. Data will be sent by ERG Task Manager to the CARB Project Lead via
email, a password-protected ERG ftp server, or another predetermined information
transfer route. Only appointed ERG staff and the ARB Project Lead will have access to
the password protected ERG ftp server.


2 EPA, 2016 Battelle/OAQPS Technical Assistance Document for the National Air Toxics Trends Stations Program, C304-06 
Revision Number: 3, October 2016. Available at: 
https://www3.epa.gov/ttnamti1/files/ambient/airtox/NATTS%20TAD%20Revision%203_FINAL%20October%202016.pdf. 
(accessed October 30, 2023). 



https://www3.epa.gov/ttnamti1/files/ambient/airtox/NATTS%20TAD%20Revision%203_FINAL%20October%202016.pdf
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ERG will retain all files and records for a period of at least five years after the close of 
the project and for an extended duration per ARB’s request. 


h. Notifications and communication


Communication is key to ensuring ongoing operation of the monitoring and quality data.
Project decisions, such as mobile transects and stationary monitoring locations, may
have to be made quickly to ensure collection of the best data. Any pertinent information
and/or potential issue will be brought to the attention of the ARB Project Lead
immediately.


ERG can prepare summary reports for geospatial monitoring data for the ARB Project
Lead on a daily, weekly, monthly, or per deployment basis. ERG will prepare report
summaries to compare data elements. The report summaries will also include any QA
efforts conducted according to the preapproved monitoring plan or QAPP


ERG will report secondary sample data, along with applicable Minimum Detection Limits
(MDLs), as available. Any quality deficiencies detected by technical reviewers or QA
Manager will be communicated to the CARB Project Lead. The CARB Project Lead and
ERG’s Task Manager will then determine the appropriate corrective action to be taken.


4. Please provide an estimated cost to operate all applicable mobile monitoring
platforms as a function of time (e.g., 1 week of monitoring) deployed and/or
measurements taken.


a. These cost estimates should include all costs associated with mobile monitoring
operation. This includes but is not limited to:


i. Direct costs – instrumentation consumables and repairs, vehicle operation costs,
staff cost to operate platforms, recharging requirements.


ii. Indirect costs – support staff costs, associated insurance for operation,
administrative overhead, any required permits.


iii. Data Management – costs to move data from raw data collected by
instrumentation to the final data products requested by CARB.


ERG’s cost es�mates for this work are provided in Atachment C.


b. How often are invoices and payments typically required?


ERG typically bills clients monthly or at the completion of a task with net 30-day
expectation of payment. If other timing is necessary, that can typically be
accommodated based on the contract.
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5. If an RFP is developed based on the information provided here, how much preparation
time is required to deploy the platforms and begin monitoring?


a. Do you have recommendations for a minimum timeline to achieve potential
monitoring objectives described here?


ERG staff has built numerous mobile measurements platforms over the years; the
minimum timeline to deploy this will depend on the estimated delivery time for
instrumentation to be deployed on-board the mobile measurement platform. ERG will
work with CARB in determining the appropriate project schedule to meet project
objectives.


b. What is the maximum number of platforms that you could deploy by early 2025?


Depending on the start date timeline of this project, ERG can build and deploy several
mobile measurements platforms by early 2025. ERG currently owns 2 DART units and
can build several more by early 2025 for rapid deployment.


6. Do you have experience developing Community Air Monitoring Plans (CAMPs) as
defined by the CARB Community Air Protection Program Blueprint or similar? Please
provide examples of community-focused monitoring plans or similar.


ERG staff operated mobile measurement platforms follow set procedures established in U.S.
EPA approved Quality Assurance Project Plans (QAPPs). These QA/QC procedures include
extensive procedures for each air quality instrument used as part of the mobile
measurements platform. ERG has worked with the EPA in developing QAPPs for mobile
measurements work for over a decade and will apply the same level of detail in establishing
QA/QC protocols for this work.


7. Do you have existing standard operating procedures (SOPs) or quality assurance
project plans (QAPPs) for your mobile monitoring approach?


ERG staff have developed numerous QAPPs and SOPs for mobile measurements for U.S. EPA
ORD and OECA. We will use our existing QAPP development expertise in designing project
specific QAPPs and SOPs for CARB.


IV. Data Collec�on, Storage, Repor�ng


1. In what format do you generally provide data to your clients? What is your final data
product?


Typical instrument files are collected in .txt format to the on-board mobile measurements
central computer. ERG can provide these files in any requested format, with Excel being the
most requested format based on experience. Additionally, kmz files can also be provided for
visualization data while interim reports can be provided as Word, PowerPoint or PDF
documents as requested.
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2. Do you have off-the-shelf, or modifiable-off-the-shelf, data management products
compatible with mobile monitoring data?


All on-board mobile measurements data will be logged to a central computer. ERG staff has
experience using a wide range of mobile measurements data processing software including
MATLAB, R, Excel, etc.


3. What is your experience in mobile monitoring data analysis and visualization?
Specifically, do you have any experience using ESRI products to manage and visualize
data?


ERG staff has significant experience in mobile monitoring data analysis and visualization
using MATLAB, R and other software.


4. What is your experience in public dissemination of complex information? To what
extent have you generated data visualization for the public?


ERG has decades of experience in hosting workshops, presenting at conferences, publishing
in peer-reviewed journals and participating in other events disseminating complex data to
the public.


5. What suggestions do you have for handling large amounts of data from a variety of
sources (e.g., multiple mobile monitoring platforms) into cohesive data visualizations?


ERG staff has significant experience in mobile monitoring data analysis and visualization
using MATLAB, R and other software. These techniques can be applied to data from multiple
mobile monitoring platforms as requested.


V. Feedback


1. Provide input on the requirements or areas listed in this RFI. Specifically, CARB is
looking for:


a. Availability of existing systems that perform all or a portion of the requirements in
Section II – C. New systems cannot be built using funds in a potential RFP.


ERG proposes building a custom, modular mobile measurements system for this work.
As stated above, we believe this approach will provide several significant technical and
efficiency benefits to CARB. ERG proposes using its own funds to build the custom
mobile measurements platform and then leasing for the work defined in a potential RFP.


b. Questions, suggested modifications, or additions to the proposed environment
that would allow or encourage potential bidders. Please include justifications for
any suggested changes and concept modifications.


None.
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ERG Attachment C 
Rough Order of Magnitude Cost Estimate 
Response Form for 2023CARB_SMMI-RFI001 


Rough Order of Magnitude 
A. Custom-built mobile measurement platform


Estimated range of cost per month of full-time 
monitoring. 


This includes costs required to: 


• Design, develop and maintain the custom mobile
measurements platform.


• Conducting pre-deployment testing of the mobile
measurements platform along with QA/QC
calibration and testing of all instrumentation.


• Development of a Quality Assurance Project Plan,
Health & Safety Plan, and related activities.


• Conducting 30 days of measurements in a month
including weekday and weekend sampling for an 8-
hour sampling day (including pre-and-post daily
QA/QC checks and collocated sampling).


• Data validation and data reduction activities.


$180,000-$250,000 


B. DART based measurements


Estimated range of cost of one month of DART 
monitoring with two California based ERG staff for one 
month. This includes pre-deployment testing, 20 sample 
canisters analyzed, visualizations of data, and full 
inspection report with findings, QA, and data narratives. 


“Full-time monitoring” includes 30-days of mobile 
measurements data collection per month, including 
sampling on all days of the week including weekends. 
Some sampling days may not involve full data collection 
due to maintenance requirements for instrumentation. A 
typical full-time sampling day consists of an 8-hour day 
including 1 hour of pre-sampling set up and 1 hour of 
post-sampling activities. ERG will provide flexibility for an 
extended hours of sampling as needed by CARB. 


$60,000-$90,000. 


Estimated range of cost to complete a full year of mobile 
monitoring using custom built mobile measurement 
platform. 


$1,600,000-$2,000,000. 


Estimated range of cost of one year of DART monitoring 
with two California based ERG staff for one year. This 
includes pre-deployment testing, 20 sample canisters per 
month analyzed, visualizations of data, and full inspection 
report with findings, QA, and data narratives.  


$600,000-$900,000. 
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Answers and Assumptions Used in Cost Estimate 
Please answer, in as much detail as possible, the State’s questions (1-4) below. 
Also, please provide details pertaining to the assumptions, expectations, and/or performance 
parameters used as the basis of the cost estimate. 


THE STATE’s QUESTIONS and VENDOR’S RESPONSE/ANSWERS: 


1. What is the timeline for your mobile platform(s) (that is, how many platforms do you have 
operational right now, and what is your timeline for launching more)? Will your platform(s) 
depend on additional funding to reach and sustain maximum planned capacity? 
ERG proposes building a custom, modular mobile measurements system for this work. As stated 
above, we believe this approach will provide several significant technical and efficiency benefits 
to CARB. ERG proposes using its own funds to build the custom mobile measurements platform 
and then leasing for the work defined in a potential RFP. 


ERG currently owns 2 DART units and can build several more by early 2025 for rapid deployment. 


2. Approximately how much monitoring can be accomplished in the period of a month? A year? 
“Full-time monitoring” includes 30-days of 1-second mobile measurements data collection per 
month, including sampling on all days of the week including weekends. Some sampling days may 
not involve full data collection due to maintenance requirements for instrumentation. A typical 
full-time sampling day consists of an 8-hour day including 1 hour of pre-sampling set up and 1 
hour of post-sampling activities. ERG will provide flexibility for an extended hours of sampling as 
needed by CARB.  


3. Are there any requirements that would preclude you from competing should an RFP be 
released? If yes, what suggested changes would allow you to compete? 


N/A 


4. Are any of the goods, products, or services you’ve identified in your RFI response available on a 
Federal GSA or State of CA LPA? If yes, please identify the contract type, name, and number. 


N/A 


VENDOR’S ASSUMPTIONS: 
What assumptions have you made in preparing a response to this RFI? 


• ERG proposes building a custom, modular mobile measurements system for this work. As 
stated above, we believe this approach will provide several significant technical and efficiency 
benefits to CARB. ERG proposes using its own funds to build the custom mobile measurements 
platform and then leasing for the work defined in a potential RFP. 


• “Full-time monitoring” includes 30-days of 1-second mobile measurements data collection per 
month, including sampling on all days of the week including weekends. Some sampling days 
may not involve full data collection due to maintenance requirements for instrumentation. A 
typical full-time sampling day consists of an 8-hour day including 1 hour of pre-sampling set up 
and 1 hour of post-sampling activities. 


• Costs assume two local field personnel will conduct mobile measurements at the CARB 
designated area of interest in California. Travel costs are not included in the estimate.  


• Costs assume normal maintenance procedures for the mobile measurements platform and all 
instrumentation.  


• Costs assume three days of pre-deployment on-road mobile platform and data collection 
activities.  
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California Air Resources Board (CARB) REQUEST FOR INFORMATION Event Number: 
2023CARB_SMMI-RFI001  


Project Title:  In Motion Mobile Platform Systems – commercially 
available deployed on existing State owned or Operated 
Vehicles  
 


Proposing Company: mAIRsure, LLC 


 


Point of Contact: Stephen Elms 


CEO, mAIRsure LLC 


steve@mairsure.com 


1-401-662-2801 


 


Company Address: 1281 E. Magnolia St, Unit D-327 


            Fort Collins, CO 


80524 


 


Request for Information:  


 



mailto:steve@mairsure.com
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mAIRsure is responding to California Air Resources Board (CARB) REQUEST FOR INFORMATION 
Event Number: 2023CARB_SMMI-RFI001 specifically on “In Motion Mobile Platforms” for locating 
and quantifying emissions. Our expertise driven primarily by market demand is in the Industrial sector - 
with a focus on Oil and Gas primarily, in upstream, mid and downstream operations. Our approach has been 
proven in upstream oil and gas fields, refinery’s and in the urban centers of China with locating leaks from 
urban pipeline systems. 


We operate commercially with available off the shelf solutions centered around a  proven highly accurate 
cloud based proprietary analytics at the core, coupled with sensors and controller  installed in vehicle with 
a roof mounted anemometer.  


The system is designed to be installed on existing operator or State owned vehicles and as such the data 
collected is incidental to the task the operator of the vehicle is normally pursuing in their day to day 
operations. No driver input is required. This means the cost of data collection is reduced to zero and no 
additional vehicles are put on the road.  


Figure 1: mAIRsure methane sensors on work trucks in upstream Oil and Gas operations in Sweetwater County 
Wyoming. 


 
With a focus on high sensitivity being below ARPA-e limits of <0.03g/s kg emission levels substantially 
less than most mobile alternative aerial or satellite modalities and therefore ideally suited for a range of 
emission sources from orphan, idle, abandoned or active wells.  


At our core is our plume analytics which is appropriate to a wide variety of species of pollutants our current 
commercial activity had focused on client demand for solutions for methane. Wherever a client expresses 
a need additional species can be added simply by adding additional sensor packages as required. eg H2S 
was added to the refinery package due to client and plant requirement.  
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Our In Motion Mobile Platform can easily accommodate other sensors whether in a general sense or for 
specific industrial applications.  


mAIRsure was formed out of academic research to develop technology to measure and locate emissions 
from industrial, Oil and Gas (OG), and urban contributors. We have worked extensively in the upstream 
OG sector measuring numerous well pads and pipeline emissions throughout the US and Canada. We have 
worked with BP, ExxonMobil, Encana and other operators across the US, Canada, and Europe.  


We have developed mobile automated vehicle mounted quantification and location system to cost 
effectively and efficiently cover the large expanses of OG operations at the field and basin level where there 
is need to cover 1000’s of sites with high frequency, with low sensitivity and at low cost.  Our mobile 
detection method traces to accepted EPA OTM33 protocols.  


We have worked extensively locating and quantifying emissions on active, idle, abandoned and  orphan 
wells. mAIRsure completed a successful pilot program of several wells in Ohio for Ohio Department of 
Natural Resources (DNR) and Bureau of Land Management (BLM) in Wayne Forest Ohio in preparation 
for the Department of Interior (DOI) requirements for quantification of methane emissions to meet 
Infrastructure Investment and Jobs Act (IIJA) requirements.  


Our team comprises scientists and engineers with experience in quantification of emissions throughout the 
OG upstream industry.  Our work on abandoned wells follows the latest federal guidelines from the IIJA as 
well as from the American Carbon Registry (ACR) with regard to possible issuance of carbon credits. We 
have also demonstrated mobile methane detection in OG refineries and have approaches for multiple gas 
species including methane, hydrogen sulfide, benzene and related volatile organic compounds (VOCs).  


 


Commercial Pricing as of October 2023 is $3,000 per month per vehicle system for methane only with a 
one-time installation/ sensor package fee of $35,000. Delivery is available typically within a month of 
contract.  


 


1. Background and Experience 


1.1 Company Profile 


mAIRsure is an emissions monitoring and quantification technology company that specializes in delivering 
precise and cost-effective solutions to the oil and gas (OG) sector. Our core focus revolves around 
addressing the critical need for accurate quantification, emissions monitoring, and source identification to 
enable reduction strategies by operators across a diverse array of assets within the industry. We have 
monitored field wide assets and quantified thousands of individual wells across the United States, Canada 
as well as a refinery in Europe. 


mAIRsure was formed out of academic research in 2018 and is based in Fort Collins, Colorado.  Our 
leadership team comprises leading experts in their fields with extensive academic and scientific 
backgrounds in the fields of emissions plume modeling and laser spectrometry. Their collective expertise 
brings a comprehensive understanding of atmospheric science, environmental engineering, and advanced 
spectroscopic techniques required to accurately measure emission sources both individually and in-
aggregate for field wide estimates. Our team of ten staff comprises measurement specialists, scientific 
leadership for analytics protocols and sensors, engineering staff and management.  
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1.2 Company Experience in Methane Quantification 


Emissions Monitoring and Quantification: mAIRsure’s "sensor as a service" vehicle-based system 
combines highly accurate laser sensor technology with advanced plume analytics. The system is fully 
automated and allows operators to use their existing field vehicles as data collecting devices and requires 
no operator intervention or deviation form the field workers normal tasks.  The sensor equipped vehicles 
collect the emission data as they drive their normal routes and data collected is sent to the cloud wirelessly, 
processed and made widely available in real time via a web-based dashboard. Through this approach, we 
enable operators to precisely locate, quantify, and analyze emissions across diverse assets. The analytics 
and reporting are available in near real time and delivered via cloud based dashboard, including relevant 
meta data. This system has been proven by operators and tested for accuracy in test facilities such as 
Colorado State University’s Methane Emissions Test and Evaluation Center (METEC) as well as by 
operator’s independent evaluations (Figure 1). 


 
   Figure 2:   Comparison of inferred versus actual leak rates from study at METEC. 


1.3 Orphan Well Quantification: Expanding the boundaries of our capabilities, mAIRsure addressed the 
need to locate and assess orphan wells by identifying emitters and providing quantification services.  These 
wells demand precise quantification to adhere to the compliance standards of the DOI IIJA Act [1] and to 
secure Carbon Credits through the American Carbon Registry (ACR) using scientifically defensible 
protocols [2]. In 2022, we completed a pilot project for Ohio Department of Natural Resources (DNR) and 
Bureau of Land Management (BLM) in Wayne National Forest, Perry County OH as illustrated in Figure 
2. The wells were measured with Static Flux measurements to American Carbon registry protocols. Wells 
for the pilot were selected by Ohio DNR officials in partnership with BLM staff, as the sites resided within 
National Forest.  Flux chambers were installed over the well openings to capture and collect emitted 
methane. Using the concentration data and other relevant factors, including background CH4, pressure, and 
temperature, the emission rates of methane from the abandoned wells were calculated. Methane 
concentrations from chamber measurements were measured using a commercial laser gas analyzer [1,2]. 
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Figure 3:  Left:  Dashboard created by mAIRsure to display abandoned well measurements for Ohio DNR.  Right:  
mAIRsure field team with static enclosure over an abandoned well in Perry County, OH. 


1.4 Innovation and Technology for Mobile Sampling 


Vehicle-Based System: Our breakthrough vehicle-based system offers unparalleled accuracy in emissions 
measurement, effectively covering disperse assets over vast distances. This innovative technology enables 
comprehensive monitoring and data collection even within the challenging conditions of oil and gas fields. 


Laser Sensor Technology: At the heart of mAIRsure's innovation lies our highly advanced laser sensor 
technology. These sensors utilize sophisticated spectroscopy techniques to reliably detect and quantify a 
wide range of emissions, ensuring precise measurements. 


Plume Analytics: mAIRsure's proprietary plume analytics software transforms sensor data into actionable 
insights. Our commitment to advanced data analytics enhances our clients' decision-making abilities, 
facilitating the implementation of effective emission reduction strategies. 


1.5 Specialized Services 


Emission Source Identification: mAIRsure's technology excels in pinpointing emission source points, 
enabling companies to accurately identify leaks and inefficiencies, thereby minimizing their environmental 
impact. 


Regulatory Compliance: By furnishing accurate quantification and monitoring data, mAIRsure assists 
companies in meeting regulatory obligations, including those outlined by the DOI IIJA Act and carbon 
credit issuance through the ACR. 


Industry Recognition: mAIRsure's distinguished track record encompasses the quantification of emissions 
from numerous wells across the United States and Canada, partnering with industry leaders such as BP and 
ExxonMobil. This recognition underscores our expertise and unwavering commitment to effective 
emissions management.   


3.3 Reporting and Analysis Tasks   


Results from all analyses are be regularly updated on a dashboard that will be available to WOGGC. An 
example dashboard, from methane measurements in Converse County, Wyoming, is shown in Fig. 3. 
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Figure 4:  Example dashboard for well emissions for OG operator in Converse County, Wyoming. 


Appendix B – Endorsements from Oil and Gas Clients 


We want to do continuous monitoring and we looked at a lot of options. Stationary monitors are accurate 
but expensive. We only have 40 pads, but putting monitors on all the pads would be expensive. There are 
people who deploy drones, but that gets expensive too, even if you do it only every quarter which is our 
minimum requirement for leak detection. And, the drone operators and airborne operators do leak detection 
with cameras which can see whether there are leaks but don’t measure the volume of a leak accurately. We 
have operations people driving on the pads every day.  Being able to put sensors on their trucks makes a lot 
of sense.  With mAIRsure, we can measure continuously and accurately at lower cost.”   


Impact Exploration and Production, LLC 


“BP tested the mAIRsure technology, along with others, on well pads in Wyoming over several months. We 
tested drones, satellites, ground sensors, and mAIRsure.  mAIRsure came out on top in terms of accuracy 
and feasibility.  They drove around a significant number of facilities and we found they could identify issues 
from hundreds of meters away.  


We looked at BakerHughes, Schlumberger, ChampionX, Project Canary, etc.  They are either fixed sensors 
or airborne.  None have worked as well. They are less accurate and if the plume doesn’t pass the fixed 
sensor or the airborne system doesn’t catch it when it passes, they don’t work. 


 Principal Advisor, Digital Innovation, BP 
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REQUEST FOR INFORMATION Event Number: 2023CARB_SMMI-RFI001  


General Questions  


1.What scale of operation would be required to bid on a future RFP of the concept described here? Are 
there any minimum requirements necessary at which below you would not be interested in bidding on a 
proposal of this nature? 
NO LIMITATION-  we can provide and deliver 1 system or 100’s. 
2. What types of monitoring objectives have you explored using your company’s mobile monitoring 
approaches?  
Precise geo-locating and quantification of emissions to source points to enable reduction in emissions 
and reporting. Monitoring of active, idle, abandoned and orphan wells where low emissions are typically 
found. Pipelines, OG faculties, Refinery’s, and gas distribution systems including complex city wide 
distribution systems in China. 


3. What are the advantages and limitations of your company’s mobile monitoring services?  


Sensitivity, deployment and costs. Using existing vehicles owned and deployed by company/state agencies 
decreases data collecting costs and increases frequency of data collection. Using existing deployed 
vehicles also reduces added traffic on roads increasing safety.  


II. Engagement and Coordination  


1.Describe your interpretation of what community engagement should look like throughout the process of 
conducting mobile air monitoring in communities.  
2. What experience do you have with community and public engagement? Is any of this experience 
directly related to air monitoring activity and data dissemination?  
Our client base are industrial companies and our experience is disseminating to their internal users. We 
have worked with OHIO DNR and other Federal agencies ( BLM) in disseminating emission data to web. 
3. What is your experience coordinating with community members, CBOs, regulated industry, academia, 
and governmental agencies when planning monitoring objectives and data analysis and communication? 
Extensive experience with EPA, academia, and certain industry groups ( primarily OG)  
4. Please provide the number and size ($) of technical projects previously managed for coordination and 
communication with both community and technical contractors.  
5. How would you apply your engagement and coordination model on a statewide scale?  


Primarily through data reported to web portals 


 


III. Mobile Monitoring Technologies and Capabilities  


1.How many mobile monitoring platforms do you currently own and operate? How long have these 
platforms been in operation? a. What areas/sources/locations do you have experience conducting mobile 
monitoring?  
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We supply to industry – first installation in 2018. O&G operations upstream downstream midstream. 
Experience in US, Canada, China and Europe.  


 
b. Has collected data been used to support community emission reduction, enforcement, or other actions? 
Please provide examples.  


OG industry primarily self reports emissions. Our system operating on CALGEM vehicles with their 
supervisors can provide excellent enforcement tools, policing self reported data from operators.  


To date very little enforcement or other actions have been undertaken commercially due to lack of market 
demand.  


 


2. Please provide operational information on your company’s current mobile monitoring capabilities. This 
should answer the following questions:  
a. What frequency can platforms be deployed?  
The system can be deployed on as many State owned or accessible vehicles as are available. There are no 
limitations on deployment 
b. What days/hours are the platforms generally in use?  
No limit.  
c. What pollutants can be monitored and with what frequency?  
We would be operating in CARB terminology, “In-motion mobile platforms”. Deploying on existing State 
available ( owned / operated ) vehicles .  
Our current focus has being driven by commercial demand, primarily from the OG industry primarily 
CH4, C2H6, VOC’s and H2S ( refinery)  
Our modality and modular nature of our system “analytics first” means additional species suited for in 
motion mobile platforms would include:  
PM2.5, PM10, O3, CO, CO2, NO and NO2, CH4, H2S and NH3 


 
d. What types of instrumentation do you use? Describe all relevant methodologies.  
While Sensor agnostic typically we use Laser CRDS Spectrometry -ruggedized for in field OG operations 
 
e. What level of coverage or scale of monitoring can be accomplished within a community? (For example, 
how would you approach characterizing emissions from a source or identifying a leak? How long would 
that take?)  


In OG we can measure emissions form up to 1km distance to low <0.03g/s . Measurements made while in 
motion so solely dependent on driving past assets under surveillance. Frequency dependent on how many 
vehicles the system is installed on.  
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f. How do you determine that you’ve adequately characterized a given area?  
g. What workflow processes or software do you have for managing mobile monitoring?  


The system is fully automated, updating data directly to the cloud for procesing  


 


3. Describe your usual approach or strategy to mobile monitoring. Include, if possible:  
a. Drive plan and operational logistics  
No drive plan necessary – although we can provide drive plans if required.  
b. Staffing  
None – utilizing existing operators and vehicles 
c. Power requirements (e.g. battery powered, requires generator, etc.)  
Runs off standard vehicle systems 
d. Consumables  
Occasional filter changes 1 per month 
e. Quality control procedures  
Extensively proven in field and with operators. Data constantly QA/QC’ed 
f. Performance and acceptance criteria (e.g. precision, bias, limit of detection)  
g. Data logging and storage  
Cloud based Saas utilizing AWS or private cloud 
h. Notifications and communication  


Alerts for pre determined emissions available via text to vehicle operator 


 


4. Please provide an estimated cost to operate all applicable mobile monitoring platforms as a function of 
time (e.g. 1 week of monitoring) deployed and/or measurements taken. a. These cost estimates should 
include all costs associated with mobile monitoring operation. This includes but is not limited to:  
i. Direct costs – instrumentation consumables and repairs, vehicle operation costs, staff cost to operate 
platforms, recharging requirements.  
$3,000 per month per vehicle equipped plus one time set up fee of $35,000 
ii. Indirect costs – support staff costs, associated insurance for operation, administrative overhead, any 
required permits.  
None 
iii. Data Management – costs to move data from raw data collected by instrumentation to the final data 
products requested by CARB.  


We collect data to AWS Cloud – presented to web accessible dashboard interpreted and highlights on 
Traffic Lights approach Hi/Med/Low or no emissions. 
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b. How often are invoices and payments typically required?  


Normal 30 days 


 


5. If an RFP is developed based on the information provided here, how much preparation time is required 
to deploy the platforms and begin monitoring? a. Do you have recommendations for a minimum timeline 
to achieve potential monitoring objectives described here?  
RFP- time limit not an issue. 
Timeline for achieving objective immediately -30 days 
b. What is the maximum number of platforms that you could deploy by early 2025?  


No practical limitation 


 


6. Do you have experience developing Community Air Monitoring Plans (CAMPs) as defined by the 
CARB Community Air Protection Program Blueprint5 or similar? Please provide examples of 
community-focused monitoring plans or similar.  


 


7. Do you have existing standard operating procedures (SOPs) or quality assurance project plans (QAPPs) 
for your mobile monitoring approach?  


Yes 


 


5 CARB Community Air Protection Blueprint (https://ww2.arb.ca.gov/capp-blueprint)  


IV. Data Collection, Storage, Reporting  


1. In what format do you generally provide data to your clients? What is your final data product?  


2. Do you have off-the-shelf, or modifiable-off-the-shelf, data management products compatible with 
mobile monitoring data?  
Yes 
3. What is your experience in mobile monitoring data analysis and visualization? Specifically, do you 
have any experience using ESRI products to manage and visualize data?  
WE have extensive experience and standard packages including ESRI 
4. What is your experience in public dissemination of complex information? To what extent have you 
generated data visualization for the public?  
For Orphan wells and integrating data from State Oil and Gas databases 
5. What suggestions do you have for handling large amounts of data from a variety of sources (e.g. 
multiple mobile monitoring platforms) into cohesive data visualizations?  
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V. Feedback  


1. Provide input on the requirements or areas listed in this RFI. Specifically, CARB is looking for: a. 
Availability of existing systems that perform all or a portion of the requirements in Section II – C. New 
systems cannot be built using funds in a potential RFP.  
b. Questions, suggested modifications, or additions to the proposed environment that would allow or 
encourage potential bidders. Please include justifications for any suggested changes and concept 
modifications.  


 


 


 








 


  
 1 


E M I S S I O N S  M O N I T O R I N G  S O L U T I O N  P R O P O S A L  


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 
 


 


 


Prepared For 
California Air Resources Board (CARB) 


3105 Patrick Henry Drive 


Santa Clara, California 95054 


Email: dmiller@picarro.com 


Phone: +1 870-847-3213 


www.picarro.com 







 


 2 


E M I S S I O N S  M O N I T O R I N G  S O L U T I O N  P R O P O S A L  


 


 


 


TABLE OF CONTENTS 2 


COVER LETTER 3 


ABOUT US 4 


WHAT WE DO 5 


MEET OUR TEAM 6 


SOLUTION PORTFOLIO 7 


CHOSEN BY INDUSTRY LEADERS 8 


HISTORY OF MOBILE SURVEYS 9 


ADVANCED TECHNOLOGY 10 


MOBILE MONITORING SYSTEM 11 


DATA MANAGEMENT 13 
 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


TABLE OF CONTENTS 
 
	
 







 


  
 3 


E M I S S I O N S  M O N I T O R I N G  S O L U T I O N  P R O P O S A L  


 


 
 


November 3, 2023 


California Air Resources Board (CARB) 
 
Attn: David Ridley (david.ridley@arb.ca.gov) 


Subject: Response to Request for Information (RFI) - Statewide Mobile Monitoring Initiative (SMMI) 


Dear Mr. Ridley, 


We are writing in response to the Request for Information (RFI) for the Statewide Mobile Monitoring 
Initiative (SMMI) issued by the California Air Resources Board (CARB). We are excited about the potential to 
collaborate on this initiative, given its transformative potential for California's communities. Picarro’s 
solutions ensure accurate data, broad coverage, community engagement, and cost efficiency, aligning 
perfectly with the SMMI's objectives. 


At Picarro, we pride ourselves on pioneering advancements in precision gas detection technology, precisely 
aligning with CARB's mission of safeguarding our environment. Our innovative monitoring services, backed 
by state-of-the-art hardware and real-time analytics, is tailor-made to revolutionize emissions monitoring. 
We are excited about the opportunity to collaborate with CARB to implement effective strategies for 
mobile monitoring, data analysis, and emissions reduction. Together with CARB, we have an opportunity to 
set new standards in healthy communities. 


As part of our response to the RFI, we would like to offer the following: 


1. An overview of our company's experience, including Picarro’s advanced solutions. 
2. Information about our capabilities and technologies that align with the objectives of the SMMI. 
3. Insights and recommendations on how our expertise can be leveraged to address the specific 


requirements and challenges outlined in the RFI. 
4. Our commitment to transparency, collaboration, and responsive engagement with CARB 


throughout the SMMI process. 
5. Vendor information outlined in the RFI. 


We are prepared to work closely with CARB to tailor our solutions to meet the unique needs of the SMMI. 


Thank you for considering our response to the RFI for the Statewide Mobile Monitoring Initiative. We look 
forward to the opportunity to further discuss our capabilities, explore potential collaborations, and 
contribute to the success of this important endeavor. 


Sincerely, 


 


Dave Miller 
Director, Environmental Systems 
dmiller@picarro.com 
+1 (870) 847-3213 
 


COVER LETTER 
 
	
 







 


 4 


E M I S S I O N S  M O N I T O R I N G  S O L U T I O N  P R O P O S A L  


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


  


ABOUT US 
Cutting-Edge Monitoring Solutions 


Picarro’s History as an Industry Leader 
� Picarro, with over 25 years of expertise, is a global leader in measuring hazardous pollutants 


and greenhouse gas monitoring, serving medical, energy, chemical, and scientific sectors. 
 


� Founded in Santa Clara, California, Picarro boasts ISO 9001:2015 certification, over 45 patents, 
and a dedicated team of 60+ STEM PhDs among its 300+ employees. 


 
� With a presence in 100+ countries, Picarro's innovative solutions are used by thousands of 


customers worldwide, a testament to our industry leading solutions. 
 


� A global network of 5 offices, 40+ partners, and strong industry partnerships ensures Picarro 
remains at the forefront of environmental monitoring solutions. 


 
� Picarro stands distinct as one of the few global entities offering comprehensive end-to-end 


solutions, bridging advanced monitoring systems to complete environmental management 
programs. 


100+ 
COUNTRIES GLOBALLY 


25+ 
YEARS OF EXPERIENCE 


 


5000+ 
INSTALLATIONS 
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WHAT WE DO 
Our Solutions & Services 


 
 


Emissions Management Solution 
� One Stop Solution for Air Quality & Emissions Management 
� Monitoring Systems, Service, Support, Consultation 
� Solutions Adaptable to Regulatoy Change 
� Monitoring Program Compliance Tracking 
� 24 Hour Onsite, Remote, & Global Support 
� Integrated Data Solutions Combining Monitoring Systems 


with Industry Best Practices 


Advanced Monitoring 
Solutions 


� Cavity Ring-Down Spectroscopy (CRDS) 
� Specific & Sensitive to over 400 Target Analytes 
� Parts Per Trillion Limit of Detection (LOD) for 100’s of VOCs 
� Span over 1000 ppm 
� Response Time in Seconds 
� <2 Second Measurement Time 
� Multi-Gas Capability in Real-Time 
� CEMS, Workplace, Fenceline, and Mobile Systems 


Advanced Technology 


� Monitoroing System Installation, Maintenance, & Operation 
� Factory & Site Acceptance Testing (FAT & SAT) 
� Performance Specification Testing (PST) 
� Site Specific Quality Assurance Plan (QA/QC Plan or QAPP) 
� Relative Accuracy Test Audits (RATA) 
� Quarterly Cylinder Gas Audits (CGA) 
� Emission Inventories & Permit Documentation 
� Daily, Monthly, Quarterly, & Annual Reporting Services 


Data Acquisition System (DAS) & Analytics 
� EPA Compliance Reporting (ERT & CEDRI) 
� Custom Reports, Dashboards, Alarming 
� Notifications & Alarming 
� Secure Protocols & User Access Layers 
� Automated Regulatory Reports 
� Audit Trail, Events & Actions, & Exceedence Reports 
� Air Dispersion & Emissions Modeling 
� Remote Access & Cloud Support (optional) 


Compliance Management & Reporting 
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At Picarro, we believe a highly effective and experienced team is crucial to our customers project success. 
For your project, we have a dedicated and skilled team for the SMMI to provide end-to-end project support 
and ongoing services. We’d like to introduce you to a few leaders of that team who will be managing your 
project: 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


MEET OUR TEAM 
Experts Dedicated to Your Project 


Dave Miller - Director  
 
Provides strategic oversight, overall project direction, and stakeholder 
management ensuring alignment with regulatory and customer goals. Previously 
with Baxter Medical & Dassault Aviation, Dave has experience in leading large-
scale projects aimed at improving environmental, health, and safety compliance 
programs including emissions monitoring systems at medical device sterilization 
facilities and chemical plants. 


Sean Cronin -  Project Manager  
 
Customer dedicated Project Manager for emissions monitoroing systems and 
associated regulatory compliance services such as RATA’s & reporting. Previously 
with Trinity Consultants,  Sean has strong experience with environmental 
regulatory compliance, ethylene oxide rules, permitting, stack testing, and CEMS 
QA/QC plan development.  
 


Gregor Lucic, PhD - Senior Product Manager  
 
Leads the product management process for Picarro environmental monitoring 
systems and services including project documentation and system configuration. 
Many years of experience in the technical domain of gas monitoring including the 
development of multiple products at Picarro. 


Jonathan Bent, PhD - Senior Technical Lead  
 
Leads the projects technical oversight by ensuring monitoring systems are robust, 
efficient, and aligned with customer requirements. Many years of experience in 
the technical domain of emissions monitoring and atmospheric chemistry, 
Jonathan previously work for NOAA as a leading expert in metrology and 
emissions monitoring.  
 


Dan Cohen - Product Manager  
 
Leads the technical feasibility and system configuration processes  for each 
project. Previously a Consulting Scientist at Jacobs, Dan leverages his industry 
knowledge of emissions monitoring and environmental monitoroing systems to 
assist customers with achieving compliance and overall process optimization.  
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Our proposal goes beyond the offerings of traditional service providers to offer a full compliance strategy. 
Our Managed Services Agreement (MSA) combines reliable, continuous monitoring technology, regulatory 
compliance testing and reporting, with the expertise and consulting service model to helps you meet growing 
regulatory demands, making us a strong partner for your environmental and sustainability goals. 


 


Picarro's mobile solutions integrate a vehicle-based hardware system with proprietary analytical software 
with cloud support that culminates a robust reporting platform. 


By harnessing real-time, quantitative gas concentration data from continuous mobile measurements, 
analyzed using advanced proprietary algorithms, Picarro provides a digital overview of emissions sources. 
This real-time attribution and reporting yields actionable insights necessary for emissions reduction and 
community exposure mitigation. 


Methodology and Workflow The workflow encompasses three distinct phases: 


1. Data Collection – VOC data is captured across the survey area using a Picarro-equipped vehicle. The 
aim is to maximize community coverage using our unique mapping technology, which determines 
the areas covered by the vehicle. 


2. Data Analytics – Target gas concentration data gathered by the mobile monitoring system is 
merged with diverse data sources, including weather conditions, atmospheric details, GPS, vehicle 
position and speed, and other layers. 


3. Reporting – Picarro’s software platform reduces data to actionable reports and analytical findings 
to support the strategic goals of CARB’s SMMI. 


 


 


SOLUTION PORTFOLIO 
Our Emissions Monitoring Solutions 
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CHOSEN BY INDUSTRY LEADERS 
Hear It From Our Customers 
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“Picarro has developed an incredible solution for combining methane data with the Distribution Integrity 
Management Program (DIMP) and external data sets to more effectively manage pipe replacement, fugitive 
emissions, and the leak survey and repair process.” 


Chief Risk Officer - Major West Coast United States Utility Company 


 


“Picarro has built the industry’s leading methane analytics platform. It has enabled Italgas, as well as the 
world’s leading gas utilities companies, to evolve gas infrastructure towards a more sustainable future.” 


Chief Executive Officer - Italgas 


HISTORY OF MOBILE SURVEYS 
Our Mobile Monitoring Customers Globally 
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In the complex landscape of industrial emissions monitoring, the need for accurate and reliable solutions 
has never been more important. As industries and regulations grow and diversify, so do the challenges in 
ensuring environmental compliance and safety. Designed for the intricacies of industrial environments, 
CRDS offers unparalleled accuracy with analyte-specific measurements in real-time. This ensures that actual 
emissions of target gases are detected and differentiated with the highest data confidence. In industries 
where every reading can have significant operational and regulatory implications, the reliability offered by 
Picarro's CRDS technology is invaluable. It not only aids in regulatory compliance but also paves the way for 
industries to adopt best practices in process optimization and confidently monitor their emissions. Picarro 
systems alleviate many of the issues found with complex, less precise technologies by addressing key 
performance metrics such as lower limit of detection, response time, stability, precision, and reliability. 


 


Picarro systems are renowned for their spectral precision and reliability, a credit to two pivotal features. 
Firstly, our patented wavelength monitor (WLM) which measures the laser wavelength with unparalleled 
precision. This precision aids in pinpointing absorption intensities around peak absorption values. Secondly, 
the systems maintain rigorous temperature and pressure control. While the sample cavity benefits from 
thermal insulation and an active solid-state heating system, ensuring temperature stability within 20 mK, 
pressure within the cavity is meticulously monitored and adjusted via a feedback loop controlling inlet and 
outlet gas flows. This intricate control system minimizes measurement drift, solidifying the system's 
reliability and offering a distinct advantage over traditional FTIR and GC systems. 


 


 


ADVANCED TECHNOLOGY 
Cavity Ring-Down Spectroscopy (CRDS) 
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Picarro’s Mobile Monitoring System is a combination of hardware, software, and data reporting provided to 
customers for identifying leaks and quantifying low-levels of target VOCs and HAPs at facility fencelines and 
communities. This survey is designed to provide precise, real-time monitoring data and reporting for 
fugitive emissions reduction. On-board data acquisition of concentration-based values, GPS positioning, 
and emissions maps provide indications of elevated concentrations in areas from which fugitive emission 
sources originate.  


The Picarro solution for Mobile Monitoring realizes several benefits including: 


� Improves emissions reduction strategies by detecting and localizing leaks at a sensitivity, accuracy, 
speed, and scale not possible with traditional technologies and processes. 


� Fully integrated hardware and data acquisition platform for comprehensive solution that enables 
actionable data for emissions source identification and reduction. 


� Provides real-time data during the survey and reporting of concentrations and mapping of survey 
coverage areas. 


 


The inherent benefit of Picarro's mobile monitoring solution lies in its robust measurement principle. As the 
vehicle traverses the infrastructure, air samples are continuously funneled into the gas analyzer. Leveraging 
CRDS, the analyzer swiftly scans infrared spectrum of target analytes, efficiently calculating concentrations 
of key compounds like ethylene oxide, formaldehyde, hydrogen sulfide, water vapor, methane, carbon 
dioxide and many other compounds. The Mobile Monitoring Solution is not only about detection, but also 
about precision and actionable data. While real-time concentrations can be visualized in the vehicle, an 
array of data outputs, from concentration averages to vector-based plume maps, can be analyzed, allowing 
industries to address and rectify emission sources effectively. Furthermore, Picarro's methodology 
workflow - encompassing data collection, sophisticated analytics, reporting, and emissions management 
support – ensures comprehensive coverage and high-resolution analysis of potential process issues, 
ultimately serving as an indispensable tool for industries and communities aiming for emissions reduction.  


 


 


MOBILE MONITORING SYSTEM 
Community Monitoring & Reporting 
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Picarro presents an advanced mobile monitoring solution geared towards identifying and quantifying 
ambient concentrations of target gases in communities. The Picarro System Hardware, mounted on a 
mobile platform, comprises of the PI9210 mult-gas analyzer, which leverages innovative Cavity Ring-Down 
Spectroscopy (CRDS) technology capable of detecting concentrations less than 1 ppb for most compounds. 
This analyzer is complemented by a robust sonic anemometer for real-time assessments of wind speed and 
direction, an ultra-precise GPS antenna for vehicle positioning and speed tracking, and a user-friendly 
interface for real-time operation and visualization. Additional support equipment ensures smooth 
operation, ranging from various power supplies, gas handling tools, and a strategically positioned gas 
sample inlet. 


Picarro's approach ensures a seamless transition from data collection to reporting. As the mobile 
monitoring system takes measurements, it processes the data in real-time, for both heat map visualization 
and custom reporting. Beyond just detection, the focus is on generating a comprehensive overview of the 
target gas concentrations in surveyed areas, combined with atmospheric conditions and precise GPS 
coordinates. Once the fieldwork concludes, Picarro's robust backend processes will provide detailed 
reports. These encapsulate concentration summary reports for each facility surveyed and segment maps 
providing a holistic view of the emission sources. All of this invaluable data is provided for further analysis 
and in summarized reports, ensuring industries have every tool at their disposal to reduce emissions. 
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Data Acquisition Systems (DAS) are an integral part of effective emissions monitoring and environmental 
compliance. Picarro monitoring systems incorporate advanced features to create robust monitoring, control, and  
reporting capabilities for real-time insights and simplified data management. 


REAL-TIME DATA VISUALIZATION 


Picarro DAS software features customizable, user-friendly 
dashboards with a variety of widgets, gauges, charts, and 
alarms. The interface allows for detailed monitoring, including 
tracking CEMS downtimes, excess emissions, and the 
assignment of actions to specific alarms. 


§ Remote access, cloud support & extended displays 
§ Graphical representations & facility overlay 
§ Display real-time & reduced time intervals 
§ Interface, log, report data from digital/analog inputs 


DATA MANAGEMENT 
Data Acquisition System (DAS) & Software 


EMISSIONS REPORTING 
 
Picarro’s reporting software adheres to strict environmental 
reporting standards and is able to calculate and display 
compliance parameters based on the specific regulatory 
requirements for each source.  


§ Supports both EPA ERT & CEDRI reporting requirements 
§ Automated email reports at specified intervals  
§ Tracks compliance events, alarms, and system events 
§ Assign reasons and actions to specific alarms 
§ Standard & custom emissions reports 


REGULATORY COMPLIANCE 


DAS oftware tools compliant with regulations under 40 CFR 
Part 60, 63, & 75. Diligant tracking of compliance events, 
system occurrences, and alarms, while providing 
comprehensive multi-parameter reports.  


§ User access layers, change logs, & audit trails 
§ Automated daily calibrations for concentration & flow 
§ Automated compliance tasks (Above Span Cals, CGAs) 
§ Streamlined compliance & process data tracking 


 


 


LEVERAGE EXISTING MAGNETIC TECHNOLOGY 
RE-ENGINEER INTEGRATED 
SEAMLESS E-MARKETS 
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Please note that the information provided in this response serves as a broad overview of Picarro's 
capabilities and is not intended as an offer to bid on the SMMI. To proceed with a formal bid, we would 
require further details from CARB regarding the specific application scope, survey duration, logistics, and 
precise reporting requirements. Once we have a complete understanding of these elements, Picarro will be 
able to tailor a comprehensive proposal that aligns with the SMMI's objectives and delivers on our promise 
of excellence in emissions monitoring. This response does not include detailed cost estimates and other 
specific information in our preliminary RFI response for the CARB SMMI. Picarro Inc. is prepared to provide 
a Rough Order of Magnitude cost estimate, a breakdown of costs, timelines, capacity details, and our 
eligibility for RFP processes and state contracts as part of a comprehensive proposal during the formal 
bidding process. Our commitment to transparency and the provision of high-quality monitoring solutions 
will be fully reflected in our formal bid submission for the SMMI. 
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I certify that this information is true and accurate to the best of my knowledge at the time of 
submittal: 
 
 
Mark Loutzenhiser 
 


 
 
 
 
 
 



MARKL

Signature
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2023CARB_SMMI-RFI001 


David Ridley 
California Air Resources Board 
1001 I Street, Sacramento, CA 95814 
(279) 208-7414 
 
Subject: 2023CARB_SMMI-RFI001 
 
Dear David Ridley, 
 
In response for the California Air Resources Board’s (CARB) Statewide Mobile Monitoring 
Initiative (SMMI) Request for Information (RFI), the Sacramento Metropolitan Air Quality 
Management District (Sac Metro Air District) is submitting the following information regarding 
air pollution concerns within Sacramento County.  
 
The Sac Metro Air District is proposing that all areas in Sacramento County with an overall 
CalEnviroScreen percentile of 75 or greater, along with neighboring areas that include potential 
industrial and mobile sources that would impact these areas, be considered for mobile 
monitoring under the SMMI. The District recommends incorporating temporal variation during 
the monitoring campaign to account for both seasonal and diurnal differences to better 
understand the fluctuations in pollutant concentrations and impacts due to changes in 
emissions activities and behavior. 
 
The District recommends that all the aforementioned areas be considered, but understands 
that more focused areas of interest may be necessary. Under these circumstances, the 
following areas take priority for consideration: underserved communities that have consistently 
been nominated to participate in the Community Air Protection Program (AB617) but have not 
been selected (Meadowview, North Sacramento, Oak Park communities), the South 
Sacramento-Florin community, and any industrial and mobile sources surrounding these areas. 
Air pollutants of interest and concern include Particulate Matter (both PM2.5 and PM10), 
Nitrogen Oxides, Black Carbon, Volatile Organic Compounds, and Carbon Monoxide with 
potential temporal and seasonal variation, depending on pollutants.  
 
While current efforts are working towards filling air monitoring gaps, mobile monitoring in 
these areas would be greatly beneficial to inform community-scale air pollution, help identify 
potential local sources, inform health risk assessments and support emissions reduction 
strategies to minimize community pollution exposure. Thus, Sac Metro Air District is asking for 
these communities to be considered for the SMMI campaign. If you have any questions, please 
contact Janice Lam Snyder, Program Manager at 916-491-0929 or jlam@airquality.org. 
 
Sincerely, 
 
 
Mark Loutzenhiser 
Division Manager 
Monitoring, Planning, and Rules Division 
 



MARKL

Signature
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Attachment – A: Vendor Profile  
1. Identify the Company Name, address, city, state, and zip code, telephone.  


South Coast Air Quality Management District (South Coast AQMD) 
21865 Copley Drive, Diamond Bar, CA 91765 
(909) 396-2000 


2. Identify the name, title, address, phone number, and email address of the primary contact person 
for this RFI.  


Jason Low, Deputy Executive Officer, Monitoring and Analysis Division 
21865 Copley Drive, Diamond Bar, CA 91765 
jlow@aqmd.gov 
(909) 396-2269 


3. Provide a brief overview of your company including number of years in business, number of 
employees, nature of business, and description of clients. 


The South Coast AQMD was formed in 1976 and is the regulatory agency responsible for 
improving air quality in all of Orange County and the urban portions of Los Angeles, Riverside and 
San Bernardino counties, as well as the Coachella Valley. South Coast AQMD is responsible for 
controlling emissions primarily from stationary sources of air pollution. South Coast AQMD 
develops and adopts an Air Quality Management Plan (AQMP), which serves as the blueprint to 
bring the region served by the agency into compliance with federal and state clean air standards. 
South Coast AQMD employs more than 800 people. 


4. Identify any parent corporation and/or subsidiaries, if applicable.  


N/A 


5. Give a brief description of your company’s product(s), platform(s), service(s), etc. that may be 
relevant to this RFI.  


South Coast AQMD currently operates a fleet of five mobile monitoring platforms to measure a 
wide range of criteria and air toxic pollutants. These include: 
• A Diesel PM Mobile Platform for continuous measurements of PM, particle number, black 


carbon, NO2, CO2, CH4, H2S and wind data (e.g., truck traffic and railyards surveys) 
• A Multi-Metal Mobile Platform for continuous measurements of metals and wind data (e.g., 


metal-processing facilities and auto body shops surveys) 
• An Optical Remote Sensing Platform for continuous measurements of BTEX, Total Alkanes, 


SO2, HCHO, CH4 (e.g., refineries and oil wells surveys) 
• A PTR-MS Mobile Platform for continuous measurements of VOCs (e.g., rendering, waste 


facilities and auto body shops surveys) 
• A Sensor Testing Platform with “reference” instruments for mobile testing of air quality 


sensors 
 


6. List and briefly describe the projects and/or activities your company was engaged within the last 
ten (10) years that are similar to the project identified in the RFI. 


Below are a few relevant examples of mobile monitoring activities and projects that South Coast 
AQMD has been leading during the past ten years: 


• In 2015, South Coast AQMD worked with FluxSense, Inc. (contractor) to demonstrate the 
capabilities of their optical remote sensing (ORS) mobile monitoring platform for estimating 
fugitive emission of VOCs (including benzene) from refineries, oil wells, gas stations, and 
other small sources, and the Los Angeles Port in the South Coast Air Basin 



mailto:jlow@aqmd.gov
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(https://www.aqmd.gov/ors-study). In 2019, the South Coast AQMD purchased a similar 
ORS Mobile Laboratory (ORS-ML) from FluxSense and since then it has been conducting 
mobile measurements of VOCs and air toxics in AB 617 communities (Wilmington, Carson, 
West Long Beach; and South Los Angeles) 


• In 2015 – 2017, South Coast AQMD conducted routine mobile monitoring of methane in the 
Porter Rach community and SoCalGas Aliso Canyon natural gas storage facility using a Licor 
Li700 optical methane analyzer and a Global Positioning System mounted on a hybrid 
vehicle (https://www.aqmd.gov/home/news-events/community-investigations/aliso-
canyon-update/air-sampling/mobile-methane-measurement-surveys). These mobile surveys 
were instrumental in characterizing methane concentration levels and concentration 
gradients within the community during and after the Aliso Canyon methane leak event 


• South Coast AQMD staff developed a Diesel PM Mobile Platform for hyperlocal, near-source 
monitoring of air pollutants. This platform, which is capable of measuring particle mass and 
number concentration, black carbon, NO2, CO2, CH4, H2S and wind data, has been primarily 
used in AB 617 communities (e.g., East Los Angeles, Boyle Heights, and West Commerce, 
Wilmington, Carson, and West Long Beach, and San Bernardino and Muscoy) of the South 
Coast Air Basin to characterize emissions from vehicular traffic, railyards, a bus yard, and 
cement batch plants 


• South Coast AQMD staff designed and developed a multi-metals mobile platform for 
hyperlocal, near-source monitoring of particulate metals. This platform is capable of 
measuring particulate elements/metals, particle mass and number concentration, black 
carbon, NO2, and wind data. This platform has been primarily used in AB 617 communities 
(e.g., East Los Angeles, Boyle Heights, and West Commerce, Southeast Los Angeles, and 
South Los Angeles) of the South Coast Air Basin to characterize particulate metal emissions 
from metal processing facilities and auto body shops, as well as other sources of emissions 
such as exhaust and non-exhaust vehicular emissions.  


• South Coast AQMD worked with Aerodyne Research, Inc. to develop a mobile platform 
having a Proton Transfer Reaction – Mass Spectrometry (PTR-MS) to be used for hyperlocal, 
very sensitive measurements of hundreds of VOCs in AB 617 communities. This platform has 
been used to characterize VOCs at different facility types the communities identified as 
being of concern, such as rendering plants, auto body shops, and waste transfer stations. 
This platform has also been used to characterize the distribution of ethylene oxide 
concentrations near sterilization facilities, three of the largest are located in or near the AB 
617 communities. 


• South Coast AQMD Air Quality Sensor Performance Evaluation Center (AQ-SPEC) developed 
a mobile platform for the purposes of testing low-cost air quality sensor performance when 
deployed in non-stationary applications. This mobile platform is outfitted with reference 
monitors that measure PM1, PM2.5, PM10, ultrafine particle counts, O3, NO2, CO, and CO2. 
Reference monitors sample from a double-shrouded particle probe or from a gas probe 
mast elevated above the vehicle roofline. Low-cost air quality sensors are tested in various 
deployment scenarios, including in-cabin use and rooftop installation with various degrees 
of shelter. AQ-SPEC's mobile testing protocol can be found at:  
https://www.aqmd.gov/docs/default-source/aq-spec/protocols/aq-spec-mobile-sensor-
evaluation-protocol.pdf?sfvrsn=6)  
 
For more information on South Coast AQMD’s AQ-SPEC program please visit: 
https://www.aqmd.gov/aq-spec     
 


7. Are there any of the requirements described in the Proposed Environment section not 
technologically feasible with your existing service(s), product(s), platform(s)? 



https://www.aqmd.gov/ors-study

https://www.aqmd.gov/home/news-events/community-investigations/aliso-canyon-update/air-sampling/mobile-methane-measurement-surveys

https://www.aqmd.gov/home/news-events/community-investigations/aliso-canyon-update/air-sampling/mobile-methane-measurement-surveys

https://www.aqmd.gov/docs/default-source/aq-spec/protocols/aq-spec-mobile-sensor-evaluation-protocol.pdf?sfvrsn=6

https://www.aqmd.gov/docs/default-source/aq-spec/protocols/aq-spec-mobile-sensor-evaluation-protocol.pdf?sfvrsn=6

https://www.aqmd.gov/aq-spec
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No. 
 
Attachment – B: Vendor Questions  
I. General Questions  
1. What scale of operation would be required to bid on a future RFP of the concept described here? 


Are there any minimum requirements necessary at which below you would not be interested in 
bidding on a proposal of this nature? 


South Coast AQMD has been conducting mobile monitoring activities in six AB 617 and multiple 
environmental justice communities of the South Coast Air Basin. The use and application of 
mobile monitoring platforms is projected to increase in the near-future and South Coast AQMD 
would be interested in bidding on RFPs that would fully support one or more aspects of mobile 
monitoring including instrument replacement, development/purchase of additional mobile 
platforms, evaluation of air quality sensors and research-grade monitors for non-stationary 
applications, and addition of new staff (or reimbursement for work performed by existing staff). 


2. What types of monitoring objectives have you explored using your company’s mobile monitoring 
approaches? 


South Coast AQMD’s mobile monitoring platforms have been used to satisfy multiple mobile 
monitoring objectives including community monitoring surveys, air pollution hotspot 
identification, source identification and characterization, emission estimations, other. 


3.    What are the advantages and limitations of your company’s mobile monitoring services? 


Main advantages: ability to measure a wide array of criteria and air toxic pollutants over a large 
area. All mobile platforms can be deployed on a short notice to satisfy very specific air 
monitoring needs. 
Main limitations: all mobile platforms are outfitted with very sophisticated equipment and 
advanced instrumentation that require highly skilled staff to operate. Data validation, analysis 
and interpretation can be time consuming.  Also, mobile monitoring currently is not a 
replacement for monitoring purposes that require ongoing air measurements at one location or 
to meet regulatory criteria pollutant requirements.   


II. Engagement and Coordination  
1.  Describe your interpretation of what community engagement should look like throughout the 


process of conducting mobile air monitoring in communities. 


Community engagement and involvement are of primary importance when planning to conduct 
mobile monitoring activities in environmental justice areas, as community members have 
detailed knowledge of the specific issues impacting their communities. Most of mobile 
monitoring surveys are conducted through the community-driven AB 617 program with a direct 
input from the Community Steering Committee (CSC) for each of the communities. 


2.  What experience do you have with community and public engagement? Is any of this experience 
directly related to air monitoring activity and data dissemination?  


Through its AB 617 program, South Coast AQMD has been working very closely with the CSC and 
community members in six different environmental justice communities to identify their air 
quality priorities and develop Community Air Monitoring Plans (CAMPs) and Community 
Emission Reduction Plans (CERPs) to address these specific air quality concerns. Input from 
community members has been gathered prior to selecting the appropriate mobile monitoring 
platform(s) that would allow to address relevant air quality priorities, defining priority areas for 
mobile monitoring, and assessing how monitoring data can be used to support the CERPs and 
achieve emission and/or exposure reduction. Mobile monitoring has been an important part of 
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characterizing air quality in these communities and fully implements their respective 
CAMPs/CERPs. For additional information on Community Air Monitoring in AB 617 communities 
of the South Coast Air Basin please visit: 
https://www.aqmd.gov/nav/about/initiatives/environmental-justice/ab617-134/ab-617-
community-air-monitoring    


3. What is your experience coordinating with community members, CBOs, regulated industry, 
academia, and governmental agencies when planning monitoring objectives and data analysis and 
communication. 


South Coast AQMD has extensive experience in coordinating with community members, CBOs, 
related industry, academia, and governmental agencies when planning monitoring and the 
subsequent data analysis, interpretation, and communication. South Coast AQMD is available to 
discuss specific examples and shared lessons learned.   


4. Please provide the number and size ($) of technical projects previously managed for coordination 
and communication with both community and technical contractors. 


Please contact South Coast AQMD to discuss. 


5. How would you apply your engagement and coordination model on a statewide scale?  


AB 617 is a community-driven statewide program that include participation from other 
California air quality agencies, other public agencies, and communities. The mobile monitoring 
model described earlier would apply to other environmental justice communities in California 
and has already served a current best practice in the nation.  


III. Mobile Monitoring Technologies and Capabilities  
1. How many mobile monitoring platforms do you currently own and operate? How long have these 


platforms been in operation? a. What areas/sources/locations do you have experience conducting 
mobile monitoring? b. Has collected data been used to support community emission reduction, 
enforcement, or other actions? Please provide examples.  


A detailed description of the five (5) mobile monitoring platforms currently used and operated 
by the South Coast AQMD has been provided earlier. Below is additional information on each of 
these vehicles: 


o Diesel PM Mobile Platform 
 Operated since 2015 


o Multi-Metal Mobile Platform 
 Operated since 2021 


o Optical Remote Sensing Platform 
 Operated since 2019. Note: this platform has been used extensively to identify 


potential leaks from oil and gas wells in the Wilmington, Carson, West Long 
Beach, and South Los Angeles areas. When appropriate, South Coast AQMD’s 
Compliance and Enforcement Division conducted inspection at oil well facilities 
that were suspected to be responsible for the measured emissions. This, at 
times, led to enforcement action. This process would normally take days or 
weeks depending on the source(s) being monitored 


o PTR-MS Mobile Platform 
 Operated since 2022 


o Sensor Testing Platform 
 Operated since 2022 


 
2. Please provide operational information on your company’s current mobile monitoring 


capabilities. This should answer the following questions:  



https://www.aqmd.gov/nav/about/initiatives/environmental-justice/ab617-134/ab-617-community-air-monitoring

https://www.aqmd.gov/nav/about/initiatives/environmental-justice/ab617-134/ab-617-community-air-monitoring
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a. What frequency can platforms be deployed?  
Frequency of deployment depends on the specific requirements of a monitoring project, staff 
and resource availability and other factors. However, all mobile platforms can be deployed on a 
short notice to satisfy very specific air monitoring needs.  


b. What days/hours are the platforms generally in use? 
Mainly during daytime. 


c. What pollutants can be monitored and with what frequency?  
Addressed earlier. 


d. What types of instrumentation do you use? Describe all relevant methodologies.  
Addressed earlier. Please contact South Coast AQMD for additional information. 


e. What level of coverage or scale of monitoring can be accomplished within a community? 
(For example, how would you approach characterizing emissions from a source or identifying 
a leak? How long would that take?) 


Addressed earlier. 


f. How do you determine that you’ve adequately characterized a given area?  


This would vary based on the specific purpose(s) of mobile monitoring. For example, for multiple 
small sources (e.g., oil wells) adequate coverage/characterization would be established based on 
the number of wells to be monitored in the area(s) of interest and proximity to a residential 
area. In order to quantify concentration levels a significantly higher number of surveys through 
the same route is needed to gather a statistically significant number of data points. South Coast 
AQMD staff has developed internal guidelines to determine adequate characterization for a 
given source/area, based on monitoring objective(s). Please contact South Coast AQMD for 
additional information. 


g. What workflow processes or software do you have for managing mobile monitoring? 


Custom software provided by the manufacturer of the instrumentation installed on the mobile 
platform(s) or software tools developed in house. Please contact South Coast AQMD for 
additional information. 


3. Describe your usual approach or strategy to mobile monitoring. Include, if possible:  
a. Drive plan and operational logistics  
b. Staffing  
c. Power requirements (e.g. battery powered, requires generator, etc.)  
d. Consumables  
e. Quality control procedures  
f. Performance and acceptance criteria (e.g. precision, bias, limit of detection)  
g. Data logging and storage  
h. Notifications and communication  


Please contact South Coast AQMD for information and details as it varies with project and 
mobile platform. 


4. Please provide an estimated cost to operate all applicable mobile monitoring platforms as a 
function of time (e.g. 1 week of monitoring) deployed and/or measurements taken.  


a. These cost estimates should include all costs associated with mobile monitoring operation. 
 This includes but is not limited to:  
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i. Direct costs – instrumentation consumables and repairs, vehicle operation costs, 
staff cost to operate platforms, recharging requirements.  
ii. Indirect costs – support staff costs, associated insurance for operation, 
administrative  overhead, any required permits.  
iii. Data Management – costs to move data from raw data collected by 
instrumentation to the final data products requested by CARB.  


b. How often are invoices and payments typically required?  


Please contact South Coast AQMD for information and details. 


5. If an RFP is developed based on the information provided here, how much preparation time is 
required to deploy the platforms and begin monitoring?  
a. Do you have recommendations for a minimum timeline to achieve potential monitoring 
objectives described here?  
b. What is the maximum number of platforms that you could deploy by early 2025?  


South Coast AQMD is using its mobile monitoring fleet to satisfy the needs of several community 
air monitoring projects. Staff and resource availability depend upon fulfilling current and future 
commitments. South Coast AQMD can deploy all five platforms by early 2025, provided that the 
level of funding that will result from this RFP process is appropriate. 


6. Do you have experience developing Community Air Monitoring Plans (CAMPs) as defined by the 
CARB Community Air Protection Program Blueprint or similar? Please provide examples of 
community-focused monitoring plans or similar.  


As mentioned earlier, South Coast AQMD has extensive experience developing and 
implementing Community Air Monitoring Plans (CAMPs) to support Community Emission 
Reduction Plans (CERPs) in six AB 617 communities (i.e., East Los Angeles, Boyle Heights, and 
West Commerce (ELABHWC), Wilmington, Carson, and West Long Beach (WCWLB), and San 
Bernardino and Muscoy (SBM), Southeast Los Angeles (SELA), Eastern Coachella Valley (ECV), 
and South Los Angeles (SLA)). A total of six CAMPs have been developed, one for each 
community. These CAMPs include commitments for mobile monitoring to address different air 
quality priorities, including truck traffic, oil wells, refineries, metal processing facilities, auto 
body shops, and rendering plants. The CAMP for each of the six communities that are part of the 
South Coast AQMD AB 617 program can be found here: 
https://www.aqmd.gov/nav/about/initiatives/environmental-justice/ab617-134/ab-617-
community-air-monitoring/communities  


7.  Do you have existing standard operating procedures (SOPs) or quality assurance project plans 
(QAPPs) for your mobile monitoring approach? 


Below is a link to the Quality Assurance Project Plan (QAPP) document South Coast AQMD 
developed for its AB 617 Community Air Monitoring Program. It addresses all modes of 
monitoring, including mobile monitoring: 
https://www.aqmd.gov/docs/default-source/ab-617-ab-134/camps/qapp-for-ab-617-
community-air-monitoring-program-(100620).pdf?sfvrsn=6. 
This is a live document and is being updated as more data are gathered through program 
implementation. Also, AQ-SPEC's mobile testing protocol can be found at: 
https://www.aqmd.gov/docs/default-source/aq-spec/protocols/aq-spec-mobile-sensor-
evaluation-protocol.pdf?sfvrsn=6). For more information, please contact South Coast AQMD. 


 


IV. Data Collection, Storage, Reporting  



https://www.aqmd.gov/nav/about/initiatives/environmental-justice/ab617-134/ab-617-community-air-monitoring/communities

https://www.aqmd.gov/nav/about/initiatives/environmental-justice/ab617-134/ab-617-community-air-monitoring/communities

https://www.aqmd.gov/docs/default-source/ab-617-ab-134/camps/qapp-for-ab-617-community-air-monitoring-program-(100620).pdf?sfvrsn=6

https://www.aqmd.gov/docs/default-source/ab-617-ab-134/camps/qapp-for-ab-617-community-air-monitoring-program-(100620).pdf?sfvrsn=6

https://www.aqmd.gov/docs/default-source/aq-spec/protocols/aq-spec-mobile-sensor-evaluation-protocol.pdf?sfvrsn=6

https://www.aqmd.gov/docs/default-source/aq-spec/protocols/aq-spec-mobile-sensor-evaluation-protocol.pdf?sfvrsn=6
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1.  In what format do you generally provide data to your clients? What is your final data product? 


Data is typically analyzed after a mobile monitoring survey has been completed. Data and 
results to community members are primarily reported as progress reports, interactive 
dashboards, and presentation slides, all involving a combination of concentration maps and 
time-series of pollutants measured by different mobile platforms. Mobile monitoring survey 
data is generally not provided in raw format.  


3. Do you have off-the-shelf, or modifiable-off-the-shelf, data management products compatible 
with mobile monitoring data?  


Some groups within the Monitoring and Analysis Division of South Coast AQMD have developed 
R/Python scripts to automatically perform some processing of mobile monitoring data collected 
by the platforms, which could be readily used for the pertinent platform. This includes scripts for 
data verification and validation, data analysis, and data visualization (e.g., concentration maps) 


3.  What is your experience in mobile monitoring data analysis and visualization? Specifically, do you 
have any experience using ESRI products to manage and visualize data?  


Most groups within the Monitoring and Analysis Division of South Coast AQMD use tools other 
than ArcGIS to visualize the data; R, Python, JMP, and Igor. These software packages/tools have 
been proven more efficient for analysis and visualizing large dataset obtained by performing 
mobile monitoring surveys. ArcGIS tools can be used mainly for data visualization purposes, 
once data verification, validation, and analysis are done. 


4.  What is your experience in public dissemination of complex information? To what extent have you 
generated data visualization for the public?  


South Coast AQMD staff have extensive experience with public dissemination of air monitoring 
data. Particularly, as part of the implementation of AB 617 program and incident response 
events, staff have been periodically providing updates to the community members and the 
public on the results of mobile monitoring surveys. Tools and interactive dashboards have also 
been created as part of public dissemination of the data. This includes data dashboards for 
dissemination of real-time air monitoring data, as well as data visualization and summary tools 
and interactive progress reports.  


5.  What suggestions do you have for handling large amounts of data from a variety of sources (e.g. 
multiple mobile monitoring platforms) into cohesive data visualizations?  


South Coast AQMD has been working with a contractor to build a cloud-based platform to 
consolidate all the monitoring data (including mobile data) measured across different programs 
under the same umbrella. This project is still ongoing. It should be noted that data visualization 
and reporting needs/requirements may vary on a case by case basis based on the specific 
mobile monitoring objectives of a particular study or project. 


V. Feedback  
1.  Provide input on the requirements or areas listed in this RFI. Specifically, CARB is looking for:  


a. Availability of existing systems that perform all or a portion of the requirements in Section 
II – C. New systems cannot be built using funds in a potential RFP.  


While South Coast AQMD has five different mobile monitoring platforms, additional mobile 
monitoring capabilities are needed to conduct survey measurements in communities near small 
and large sources of air pollution. For example, South Coast AQMD has been conducting mobile 
monitoring surveys near oil wells in the Wilmington/Carson for almost five years. However, 
there are more than 500 oil wells in that area (and hundreds more in other communities in east, 
southeast and south Los Angeles) and surveying all these sources on a periodic basis would 
require the operation of multiple ORS-ML systems and additional staff resources. It should be 
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noted that smaller air quality agencies may not have the resources necessary to purchase or 
develop mobile monitoring capabilities. For these reasons, CARB should consider the possibility 
of dedicating part of these funds for the purchase and/or development of new mobile 
monitoring systems.  


b. Questions, suggested modifications, or additions to the proposed environment that would 
 allow or encourage potential bidders. Please include justifications for any suggested changes 
 and concept modifications. 


No additional questions, suggested modifications, or additions. 


Attachment – C: Rough Order of Magnitude Cost Estimate 
Rough Order of Magnitude 
• Estimated range of cost per month of full-time monitoring. This may be costs associated with 


conducting monitoring, engagement activities to support monitoring, or both. If this is not 
applicable, please specify a different time range or more appropriate metric to quantify your 
capabilities. Please describe what “full-time monitoring” looks like for you and itemize costs with 
as much specificity as possible. 


The cost of operating one of South Coast AQMD’s mobile platforms (inclusive of staff time, data 
validation and data analysis) varies between $2,500 to $6,500 per day, depending on the mobile 
platform used. Note that these estimates do not include costs associated with engagement 
activities to support monitoring. For more information, please contact South Coast AQMD. 


• Estimated range of cost to complete a full year of monitoring. 


Annual costs depend on the number of mobile monitoring surveys conducted each week, 
month, etc., but can be assessed based on the cost estimate for a single day of measurements 
(provided above). For more information, please contact South Coast AQMD. 


Answers and Assumptions Used in Cost Estimate 
Please answer, in as much detail as possible, the State’s questions (1-4) below. Also, please provide 
details pertaining to the assumptions, expectations, and/or performance parameters used as the basis 
of the cost estimate. 
THE STATE’s QUESTIONS and VENDOR’S RESPONSE/ANSWERS:  
1. What is the timeline for your mobile platform(s) (that is, how many platforms do you have 


operational right now, and what is your timeline for launching more)? Will your platform(s) 
depend on additional funding to reach and sustain maximum planned capacity?  


South Coast AQMD currently owns and operates a total of five mobile monitoring platforms. 
Additional mobile monitoring in AB 617 and other environmental justice communities could be 
conducted only if funding was available for the purchase of additional staff resources and/or 
equipment.  


2.  Approximately how much monitoring can be accomplished in the period of a month? A year?  


This varies depending on the source(s) and pollutant(s) being monitored and specific goals and 
objectives of a specific project. Please contact South Coast AQMD to discuss specific details. 


3.  Are there any requirements that would preclude you from competing should an RFP be released? 
If yes, what suggested changes would allow you to compete? 


While South Coast AQMD is very interested in applying for the RFP that will result from this RFI 
process, the time/resources needed for additional mobile monitoring activities will have to be 
assessed based on existing air monitoring commitments in existing AB 617 and other 
environmental justice communities. CARB should consider dedicating part of this funding to 
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allow for the applicants to develop or purchase additional resources and/or equipment 
(including staff). 


4.  Are any of the goods, products, or services you’ve identified in your RFI response available on a 
Federal GSA or State of CA LPA? If yes, please identify the contract type, name, and number.  
VENDOR’S ASSUMPTIONS: What assumptions have you made in preparing a response to this RFI? 


To the best of our knowledge, none of the goods, products, or services identified in the RFI 
response are available on a Federal GSA or State of CA LPA. 








  _____________________________________________________________________  


26368 Ruether Ave., Santa Clarita, CA  91350  •  661.309.6225   fax 661.309.6229 
3739 Pleasant Valley Road, Unit C, Placerville, CA  95667  •  530.644.4811   fax 530.644.4803 


 


 
 
 
November 15, 2023 
 
Mr. David Ridley 
California Air Resources Board 
david.ridley@arb.ca.gov 
 
 
Subject:  Response to 2023CARB_SMMI-RFI001 
 
Dear Mr. Ridley, 
 
Trinity Consultants, Inc. is pleased to offer our responses below to CARB’s RFI001 for the SMMI.  All 
information and details in our response herein are true and accurate to the best of our knowledge as it 
pertains to the requested information in RFI001. 
 
Please call me at (661) 309-6225 with any questions you may have. 
 
Sincerely, 


 
David L. Yoho 
Project Manager 
Trinity Consultant’s Inc. 
26368 Ruether Ave. 
Santa Clarita, CA 91350 
(661) 309-6225 
david.yoho@trinityconsultants.com 
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Attachment – A  
Vendor Profile  


  
1. Identify the Company Name, address, city, state, and zip code, telephone. Trinity Consultant’s, Inc, 


263680 Ruether Ave., Santa Clarita, CA 91350  (661) 309-6225 Trinity Consultant’s, Inc, 3739 
Pleasant Valley Rd, Placerville, CA 95667 (530) 644-4811 


2. Identify the name, title, address, phone number, and email address of the primary contact person for this 
RFI. Randall Baxter – Staff Scientist:  (661) 993-1659 randall.baxter@trinityconsultants.com 


3. Provide a brief overview of your company including number of years in business, number of employees, 
nature of business, and description of clients. Trinity Consultant’s, Inc. (founded in 1974) serves many 
industries including Environmental (Air Quality and Meteorology), Life Sciences, Water & Ecology 
and Engineering.  There are approximately 5,000 employees worldwide.  Our clients include 
Government (regulatory agencies), private sector companies. 


4. Identify any parent corporation and/or subsidiaries, if applicable. Oak Hill Capital 


5. Give a brief description of your company’s product(s), platform(s), service(s), etc. that may be relevant to 
this RFI.  Our team has decades of experience in Ambient Air Monitoring and Modeling, Quality 
Assurance, Mobile Monitoring, System Integration, Research, Saturation Monitoring studies. 


6. List and briefly describe the projects and/or activities your company was engaged within the last ten (10) 
years that are similar to the project identified in the RFI. North Pole, AK PM2.5 mobile monitoring and 
saturation study; BAAQMD Small Sensors Center -Sensor Verification System used for testing 
small sensor networks but can also be used in a mobile platform mode.  Environmental Defense 
Fund (EDF) project with Department of Health, Houston, TX mobile monitoring applications. 


7. Are there any of the requirements described in the Proposed Environment section not technologically 
feasible with your existing service(s), product(s), platform(s)?  No 
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Attachment - B  
Vendor Questions  


I.  General Questions  


1. What scale of operation would be required to bid on a future RFP of the concept described here? Are there 
any minimum requirements necessary at which below you would not be interested in bidding on a proposal 
of this nature? No minimum requirements for scale of operation. We are interested in community sized 
projects to larger geographic scale projects. 


2. What types of monitoring objectives have you explored using your company’s mobile monitoring 
approaches? Our company has provided mobile monitoring for CO, PM2.5/PM10, Black Carbon, 
Ozone, Meteorology, and NO/NO2/NOx using vehicles and aircraft. 


3. What are the advantages and limitations of your company’s mobile monitoring services? Advantages: Cost 
effective approach to meeting data quality objectives.  Integrate proven 3rd party equipment that can 
easily be acquired on the open market.  Can develop custom sensor packages that integrate different 
equipment from multiple manufacturers.  Firm based heavily on QAQC for instrumentation. Quick 
deployment and user-friendly trainable systems. 


Limitations: We are not an instrument manufacturer.  


II.  Engagement and Coordination  


1. Describe your interpretation of what community engagement should look like throughout the process of 
conducting mobile air monitoring in communities. Community engagement is crucial for meeting the 
community’s data goals and needs.  To meet the goals and provide transparency, we offer the public 
access to data displays via websites and encourage community feedback. 


2. What experience do you have with community and public engagement? Is any of this experience directly 
related to air monitoring activity and data dissemination?  We have operated several projects that engage 
with the community and public directly. Yes, the majority of our work is related to this. 


3. What is your experience coordinating with community members, CBOs, regulated industry, academia, and 
governmental agencies when planning monitoring objectives and data analysis and communication? We 
have assisted communities, regulated industry, academia, and governmental agencies in designing 
systems and studies to meet their data objectives. 


4. Please provide the number and size ($) of technical projects previously managed for coordination and 
communication with both community and technical contractors.   


5. How would you apply your engagement and coordination model on a statewide scale?  We would apply the 
same core system but customize the package to each community’s needs. 


III.  Mobile Monitoring Technologies and Capabilities  


1. How many mobile monitoring platforms do you currently own and operate? How long have these platforms 
been in operation? We currently operate the Sensor Verification FEM System for BAAQMD sensor 
center that can be used in a mobile platform for the last 3 years.  Our mobile platforms are custom 
designed for clients, so we do not own the systems. 


a. What areas/sources/locations do you have experience conducting mobile monitoring?  


North Pole Alaska, Maricopa County Arizona, LA Basin, Clark County Nevada, Houston 
Texas. 


b. Has collected data been used to support community emission reduction, enforcement, or other 
actions? Please provide examples.  


Yes, 
2. Please provide operational information on your company’s current mobile monitoring capabilities. This should 


answer the following questions:  


a. What frequency can platforms be deployed?  They can be deployed continuously depending 
on staff availability. 


b. What days/hours are the platforms generally in use? It depends on the client’s data goals. 







 


c. What pollutants can be monitored and with what frequency?  CO, PM 2.5/PM10, Black Carbon, 
Ozone, Meteorology, and NO2 frequency is dependent on the instrument integrated into the 
system. 


d. What types of instrumentation do you use? Describe all relevant methodologies. We have used 
full sized analyzers to small sensors in mobile monitoring applications, depending on the 
data quality objectives and logistics of the projects.  TAPI, Thermo, 2B Instruments, 
AethLabs, Airmar, custom sample systems have all been used. 


e. What level of coverage or scale of monitoring can be accomplished within a community? (For 
example, how would you approach characterizing emissions from a  
source or identifying a leak? How long would that take?)  We would likely use two mobile 
monitoring vehicles, driving “grid” or “ring” patterns along with some small, fixed sensors 
installed within the community with a meteorological station in the area of interest to 
determine the areas of highest concentration.  From there, we would narrow down the area 
until the source of the leak is identified.  Smaller areas would take less time as opposed to 
larger areas that would take more time to identify leaks. 


f. How do you determine that you’ve adequately characterized a given area? Multiple mobile runs 
under all conditions (meteorological and diurnal – day/night periods).  


g. What workflow processes or software do you have for managing mobile monitoring? We use real 
time data collection features to determine areas of interest.  These data (location and 
concentration) can be shown on maps following each mobile operation.  Reviewing these 
maps over several runs can lead to discovering repeatability of high concentrations in given 
areas. 


3. Describe your usual approach or strategy to mobile monitoring. Include, if possible:  


a. Drive plan and operational logistics – Safety is paramount to mobile monitoring.  We typically 
use two people (driver and scientist).  We have also used one person for applications that 
require driving to fixed locations, parking momentarily while sampling and then driving to 
the next location when driving continuously is not amenable. 


b. Staffing – We prefer to design user friendly systems so it’s easy to train staff on operations. 


c. Power requirements (e.g. battery powered, requires generator, etc.) All 12-volt DC which can be 
ran by battery or charged by the mobile vehicle. 


d. Consumables   


e. Quality control procedures Our company has a strong QA/QC component, and all 
measurement procedures are documented and followed per the data quality objectives of 
each project. 


f. Performance and acceptance criteria (e.g. precision, bias, limit of detection) As stated above a 
strong QA/QC component is important to the success of any monitoring objective, 
especially mobile monitoring.  Equipment/sensor performance acceptance is performed 
before every mobile monitoring operation.  This includes equipment QC and calibration 
checks and tests to confirm that all equipment (dataloggers, computers, GPS, etc.) are 
functioning properly. 


g. Data logging and storage . We use a combination of Campbell Scientific dataloggers that 
upload in near real time to Bentley Systems cloud based platforms. 


h. Notifications and communication  Alarms are generated from the Bentley Systems data system 
and sent via text, email, and posted to the live data display. 


4. Please provide an estimated cost to operate all applicable mobile monitoring platforms as a function of time 
(e.g. 1 week of monitoring) deployed and/or measurements taken.  


a. These cost estimates should include all costs associated with mobile monitoring operation. This 
includes but is not limited to: Estimates below do not include equipment costs/lease as they 
can fluctuate depending on the requested measurement parameters and size of each study 
area. 


i. Direct costs – instrumentation consumables and repairs, vehicle operation costs, staff cost 
to operate platforms, recharging requirements. ~8- 10k/week 







 


ii. Indirect costs – support staff costs, associated insurance for operation, administrative 
overhead, any required permits. ~2k 


iii. Data Management – costs to move data from raw data collected by instrumentation to the 
final data products requested by CARB. ~2k 


b. How often are invoices and payments typically required? Monthly or Quarterly depending on the 
scope of the work. 


5. If an RFP is developed based on the information provided here, how much preparation time is required to 
deploy the platforms and begin monitoring?  


a. Do you have recommendations for a minimum timeline to achieve potential monitoring objectives 
described here? Depends on the measurements of the system, the amount of systems, and 
data objectives of the client. 


b. What is the maximum number of platforms that you could deploy by early 2025? Depends on the 
clients request and availability of parts from manufacturers.  Trinity has a resources across 
the country to expedite deployment. 


6. Do you have experience developing Community Air Monitoring Plans (CAMPs) as defined by the CARB 
Community Air Protection Program Blueprint1 or similar? Please provide examples of community-focused 
monitoring plans or similar. Yes for the City of Paramount. 


7. Do you have existing standard operating procedures (SOPs) or quality assurance project plans (QAPPs) for 
your mobile monitoring approach?   Yes for the SVS and the MHAT Systems. 


IV.  Data Collection, Storage, Reporting  


1. In what format do you generally provide data to your clients? What is your final data product? It is all 
dependent on the clients needs.  Typically, we provide a product that is in a format that can be 
submitted to EPA. 


  
2. Do you have off-the-shelf, or modifiable-off-the-shelf, data management products compatible with mobile 


monitoring data?  Yes 


3. What is your experience in mobile monitoring data analysis and visualization? Specifically, do you have any 
experience using ESRI products to manage and visualize data? Yes we have used ArcGIS for these 
studies. 


4. What is your experience in public dissemination of complex information? To what extent have you generated 
data visualization for the public? We currently run live data displays for the City of Paramount and have 
done data visualization for tribal nations. 


5. What suggestions do you have for handling large amounts of data from a variety of sources (e.g. multiple 
mobile monitoring platforms) into cohesive data visualizations? Do map based data visualization which 
creates a virtual monitoring network.  Similar to what was done in North Pole Alaska  


V.  Feedback  
1. Provide input on the requirements or areas listed in this RFI. Specifically, CARB is looking for:  


a. Availability of existing systems that perform all or a portion of the requirements in Section II – C. 
New systems cannot be built using funds in a potential RFP.  This limits CARB to options that 
will best fit each community.  An integration approach will allow CARB to be cost effective 
and get the best solution possible for a community. 


b. Questions, suggested modifications, or additions to the proposed environment that would allow or 
encourage potential bidders. Please include justifications for any suggested changes and concept 
modifications. None 


   


 
 







 


Attachment - C  
Rough Order of Magnitude Cost Estimate  


  


Rough Order of Magnitude   


  
Estimated range of cost per month of full-time monitoring.   
  
This may be costs associated with conducting monitoring, engagement activities 
to support monitoring, or both. If this is not applicable, please specify a different 
time range or more appropriate metric to quantify your capabilities. Please 
describe what “full-time monitoring” looks like for you and itemize costs with as 
much specificity as possible.  
  


Equipment lease ~$ 8k 
Monthly Operations (40 hours/week):  ~45k 
(two people); ~28k (one person) 
Indirect costs:  ~4k 


Estimated range of cost to complete a full year of monitoring.   
  


Equipment lease ~$ 60k 
Yearly Operations (40 hours/week for 48 
weeks):  ~500k (two people); ~300k (one 
person) 
Indirect costs:  ~40k 


Answers and Assumptions Used in Cost Estimate  


Please answer, in as much detail as possible, the State’s questions (1-4) below.  
Also, please provide details pertaining to the assumptions, expectations, and/or performance parameters used as the basis of the 
cost estimate.  


THE STATE’s QUESTIONS and VENDOR’S RESPONSE/ANSWERS:  
  


1. What is the timeline for your mobile platform(s) (that is, how many platforms do you have operational right now, and what is 
your timeline for launching more)? Will your platform(s) depend on additional funding to reach and sustain maximum planned 
capacity? We would likely need ~1 – 2 months of “build-up” time to be ready. Yes, reaching a higher capacity would 
depend on additional funding.   


2. Approximately how much monitoring can be accomplished in the period of a month? A year? Depends on the scope of 
each project and the required equipment. 


3. Are there any requirements that would preclude you from competing should an RFP be released?  If yes, what suggested 
changes would allow you to compete? Section II – C. New systems cannot be built using funds in a potential RFP.  This 
limits the RFP to manufacturers or people already working with CARB on mobile monitoring. 


4. Are any of the goods, products, or services you’ve identified in your RFI response available on a Federal GSA or State of CA 
LPA?  If yes, please identify the contract type, name, and number. Unsure 


  
 VENDOR’S ASSUMPTI ONS:  
What assumptions have you made in preparing a response to this RFI? There is plenty of room in this RFI for different 
interpretations of what is truly being requested.  Our assumptions and cost estimates are very “rough” as a relatively 
small mobile monitoring campaign measuring only PM2.5 over a small geographic area will be quite different than a 
mobile monitoring campaign measuring multi-pollutants over a much larger area of interest. 
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OFFICE OF THE VICE CHANCELLOR FOR RESEARCH ONE SHIELDS AVENUE 
DAVIS, CALIFORNIA 95616 
http://aqrc.ucdavis.edu 


 
 
 October 4, 2023 
 
David Ridley 
California Air Resources Board 
 
Dear David, 
 
I certify that the information contained in this response is true and accurate to the best of my 
knowledge at the time of this submittal. 
 
Thank you. 
 
 Sincerely, 
 
 
 
 Anthony S. Wexler 
 Distinguished Professor 
 Mechanical and Aerospace Engineering 
 Civil and Environmental Engineering 
 Land, Air and Water Resources 
 Director 
 Air Quality Research Center 
 
  







Email to  
Contact: David Ridley  
Agency: California Air Resources Board  
Email: david.ridley@arb.ca.gov 
Subject line: 2023CARB_SMMI-RFI001 


 
Contact Information: 


Anthony Wexler 
Director and Distinguished Professor 
Air Quality Research Center 
University of California 
Davis, CA 95616 
530-754-6558 
aswexler@ucdavis.edu 
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Attachment A: Vendor Profile 
 
 
1. Identify the Company Name, address, city, state, and zip code, telephone.  


2. Identify the name, title, address, phone number, and email address of the primary contact person for 
this RFI.  


3. Provide a brief overview of your company including number of years in business, number of 
employees, nature of business, and description of clients.  


4. Identify any parent corporation and/or subsidiaries, if applicable.  


5. Give a brief description of your company’s product(s), platform(s), service(s), etc. that may be 
relevant to this RFI.  


6. List and briefly describe the projects and/or activities your company was engaged within the last ten 
(10) years that are similar to the project identified in the RFI.  


7. Are there any of the requirements described in the Proposed Environment section not technologically 
feasible with your existing service(s), product(s), platform(s)?  
 
  







Attachment B: Vendor Questions 
 
I. General Questions  
 
1. What scale of operation would be required to bid on a future RFP of the concept described 
here? Are there any minimum requirements necessary at which below you would not be 
interested in bidding on a proposal of this nature?  
 
We would need to hire post-docs and/or graduate students to help carry out this work so would 
require at least $200,000 per year in funding for at least two years. 
 
2. What types of monitoring objectives have you explored using your company’s mobile 
monitoring approaches?  
 
We have developed a new portable instrument, under CARB funding, for measuring toxic 
metals in the atmosphere. We are also developing a new portable instrument for measuring 
toxic VOCs in the atmosphere. Both of these are real time instruments. We also have two 
electric vehicles for emission free mobile monitoring and have wired them for 120VAC to be 
able to power instruments that need this voltage. The toxic metal instrument and toxic VOC 
instrument are battery powered so do not require power from the EVs, but the 120 VAC is 
available for other instruments that may be needed for a given mobile monitoring project. We 
have not yet used these EVs and instruments for mobile monitoring. 
 
3. What are the advantages and limitations of your company’s mobile monitoring services?  
 
The advantages are totally electric vehicles and portable low power instruments that rapidly 
assess the two major categories of hazardous air pollutants – metals and VOCs. In addition, we 
have experience associating air pollutants with wind direction to triangulate on the emission 
source. Our limitation is that we have not done this before with this set of instruments. 
 
II. Engagement and Coordination  
 
1. Describe your interpretation of what community engagement should look like throughout the 
process of conducting mobile air monitoring in communities.  
 
We have grants from the US EPA and University of California Office of the President to work 
with underserved communities on their air monitoring. Social scientist professors and students 
on the team from UC Davis, UC Irvine and UC San Diego engage with communities, include 
paying them for their time to work with us, to learn about their air quality concerns. These social 
scientists and community members work with chemical scientists at UC Davis and San Diego 
State University to develop a monitoring program. The whole team conducts the measurements. 
The chemical scientists work with the social scientists to present the measurement results in a 
format that is accessible to community members who may not be versed in air pollution 
fundaments. 
 
To help communities understand air pollution and its health effects, we have a contract with 
CARB to develop educational videos that explain air pollution and what CARB is doing to 
improve air quality. These videos will be used to educate community members about what we 
are doing, why, and what the results mean. The first three videos can be viewed here. 
 



https://ww2.arb.ca.gov/air-quality-fundamentals





2. What experience do you have with community and public engagement? Is any of this 
experience directly related to air monitoring activity and data dissemination?  
 
We have contracts with the US EPA and University of California Office of the President to 
deploy new instruments that we have developed and are developing in underserved 
communities. We have just begun these projects so have not used these instruments in 
communities yet, but the social scientists that we work with on all three campuses have 
extensive experience working with communities on their environmental exposures. 
 
3. What is your experience coordinating with community members, CBOs, regulated industry, 
academia, and governmental agencies when planning monitoring objectives and data analysis 
and communication?  
 
Community members: Social scientists on the team have extensive experience working with 
communities on environmental exposures. 
 
Regulated Industry: Dr. Wexler (PI) has worked with the Electric Power Research Institute and 
auto manufacturers on various projects over his career.  
 
Academia: As Director of the Air Quality Research Center at UC Davis, Dr. Wexler (PI) has 
extensive experience working with faculty in California, nationally and internationally. 
 
Government: Dr. Wexler (PI) has obtained substantial funding from the US EPA, CARB, EPRI, 
National Parks Service, Department of Energy, National Oceanic and Atmospheric 
Administration, National Science Foundation, National Institute of Health, and more. And he 
along with other scientists at UC Davis have made multiple presentations to these government 
agencies. 
 
4. Please provide the number and size ($) of technical projects previously managed for 
coordination and communication with both community and technical contractors.  
 
Currently, the Air Quality Research Center manages about $60M in state and federal funding 
spanning at least 10 different projects. 
 
5. How would you apply your engagement and coordination model on a statewide scale?  
 
We have colleagues at many UC and CSU campuses across the state. We would work with 
them to engage with communities locally then work with them to supply the EVs and 
instruments needed for each project.  







III. Mobile Monitoring Technologies and Capabilities  
 
1. How many mobile monitoring platforms do you currently own and operate? How long have 
these platforms been in operation? a. What areas/sources/locations do you have experience 
conducting mobile monitoring?  
 
We have not done mobile monitoring yet with these instruments, but Air Quality Research 
Center staff have performed mobile monitoring in prior studies with other instruments locally in 
Sacramento. 
 
b. Has collected data been used to support community emission reduction, enforcement, or 
other actions? Please provide examples.  
 
We were involved in one project with STI doing mobile monitoring in Sacramento with Sac 
AQMD. Not clear if SacAQMD used the information for such actions. 
 
2. Please provide operational information on your company’s current mobile monitoring 
capabilities. This should answer the following questions:  
 
a. What frequency can platforms be deployed?  
 
We have two EVs, a trailer to transport them to communities and a truck to haul the trailer. We 
have two metals instruments and will soon have two VOC instruments to use in these EVs. 
They can be deployed as long as we can keep everything charged. 
 
b. What days/hours are the platforms generally in use?  
 
We prefer daytime to not overburden staff, but we could run at night if there were compelling 
reasons. 
 
c. What pollutants can be monitored and with what frequency?  
 
Almost all the HAPs: metals and VOCs. Current metals time resolution is 15 – 30 minutes. For 
this project we would increase the flow rate to get the time resolution down to a few minutes. 
The VOC time resolution is about 10 minutes. Using sorption tubes and higher flow rates, we 
can reduce the time resolution to a few minutes. 
 
d. What types of instrumentation do you use? Describe all relevant methodologies.  
 
For metals, we will use TARTA (Toxic-metals Aerosol Real Time Analysis) documented in the 
following papers. 
 


Li, H, L. Mazzei, C.D. Wallis, and A.S. Wexler, Improving Quantitative Analysis of Spark-
Induced Breakdown Spectroscopy: Multivariate Calibration of Metal Particles Using 
Machine Learning. J. Aerosol Sci. J. Aerosol Sci. 159:105874, 2022. 
 
Li, H, L. Mazzei , C.D. Wallis, S.A. Davari, and A.S. Wexler, The performance of an inexpensive 
spark-induced breakdown spectroscopy instrument for near real-time analysis of toxic metal 
particles. Atmos. Environ. 264:118666, 2021 


 
 







For the VOCs, we will use Inficon HAPSite portable GC-MS (gas chromatography mass 
spectrometry) instruments. We have already ordered one and have the funds to purchase more 
for this project and others that we are working on. Here are papers describing studies that used 
the HAPSite: 
 


Quintin, A.R., Murphy, M.J., Moore, D. and Cain, L., TRICHLOROETHYLENE IN 
INDOOR AIR: TO-15 SUMMA DATA VS HAPSITE DATA. In ANNUAL 
INTERNATIONAL CONFERENCES Volume 22 (p. 96). 
 
Smith, M.E., Westbrook, E., Stastny, A.L., Streicher, R.P. and Elliott, M.G., 2022. 
Method development for on-site monitoring of volatile organic compounds via portable 
TD-GC-MS: evaluation of the analytical performances of HAPSITE® ER instrumentation 
and thermal desorption sampling media. International Journal of Environmental 
Analytical Chemistry, pp.1-18. 


 
We can also accommodate other instruments in/on our EVs as needed for a given study. 
 
e. What level of coverage or scale of monitoring can be accomplished within a community? (For 
example, how would you approach characterizing emissions from a source or identifying a leak? 
How long would that take?)  
 
If community engagement is needed, that would add weeks to any timeframe since community 
member meetings would have to be scheduled. If the location of the source is known, we would 
truck our EVs to the location and circle it, keeping wind direction in mind, to characterize 
emissions. If the source location is not known, we would use a combination of mobile monitoring 
to track down the source in combination with stationary monitoring with an anemometer to 
record wind direction. Wind rose based on composition would indicate the direction of the 
source, as we have done before: 
 


Phares, D.J., Rhoads, K.P., Johnston, M.V. and Wexler, A.S., 2003. Size-resolved 
ultrafine particle composition analysis 2. Houston. Journal of Geophysical Research: 
Atmospheres, 108(D7). 


 
Two of these would triangulate the source location. 
 
f. How do you determine that you’ve adequately characterized a given area?  
 
This is a tough question because a source may only emit intermittently. If the mobile strategies 
do not work, stationary sites may be needed for longer periods of time. If nothing is found after 
weeks of monitoring, the conclusion may be that the source is not emitting detectable HAPs. 
 
g. What workflow processes or software do you have for managing mobile monitoring?  
 
We do not have software available now but can easily develop it using components that we 
have developed for other projects. For example, our custom-built databases hold all the PM2.5 
composition data for the US EPA Chemical Speciation Network and the NPS IMPROVE 
network. 
 
3. Describe your usual approach or strategy to mobile monitoring. Include, if possible:  
 
a. Drive plan and operational logistics  







 
This depends on engagement with communities to identify their concerns and their on-the-
ground knowledge of the neighborhood and where likely emissions sources might be. 
Consultation with the National Emissions Inventory (NEI) can also be helpful for identifying 
potential sources. Then a scoping drive targeted to community knowledge and the NEI would be 
undertaken, followed by more localized routes as the source(s) are identified. 
 
b. Staffing  
 
The UC Davis Air Quality Research Center has about 40 employees plus many additional 
faculty and research staff from departments across campus. If the program had substantial and 
long-term funding, we would hire staff specifically for mobile monitoring. 
 
c. Power requirements (e.g. battery powered, requires generator, etc.)  
 
Our current instruments are battery powered. The EVs have already been wired to supply 120 
VAC and they already supply 12 VDC from the battery that runs the vehicle lights and 
ancillaries. Any additional 120 VAC or 12 VDC instruments can run off the EV without needing a 
generator or other power source. 
 
d. Consumables  
 
Replacement electrodes for TARTA. Replacement nitrogen cylinders for HAPSite. 
 
e. Quality control procedures  
 
Monthly re-calibration of instruments: 
 
TARTA: We use metal nitrate solutions of known concentration to calibrate. 
 
HAPSite: We use diffusion tubes of a variety of toxic VOCs to calibrate. 
 
f. Performance and acceptance criteria (e.g. precision, bias, limit of detection)  
 
These are all part of the calibration process. We vary concentration of the range that is relevant 
to the atmosphere. We have published limit of detection for TARTA.  
Paper 
 
Inficon claims limit of detection down to PPT for HAPSite but we will test this ourselves and 
reconfirm during the calibration procedure. 
 
g. Data logging and storage  
 
Both instruments collect data on board. These data will be downloaded to a laptop and stored in 
their native form on a shared drive such as Dropbox. 
 
h. Notifications and communication  
 
When community engagement is part of the project, members will be informed of what we find. 
We will also engage with CARB and local air districts, as appropriate, once source(s) are 
identified so that appropriate regulatory action can be taken. 







 
4. Please provide an estimated cost to operate all applicable mobile monitoring platforms as a 
function of time (e.g. 1 week of monitoring) deployed and/or measurements taken. a. These cost 
estimates should include all costs associated with mobile monitoring operation. This includes 
but is not limited to:  
 
i. Direct costs – instrumentation consumables and repairs, vehicle operation costs, staff cost to 
operate platforms, recharging requirements.  
 
$20,000 per week for deployment of the EV and both instruments, plus travel costs at the 
federal mileage rate to transport the EVs to the community. 
 
ii. Indirect costs – support staff costs, associated insurance for operation, administrative 
overhead, any required permits.  
 
State negotiated indirect rate for the UC system. 
 
iii. Data Management – costs to move data from raw data collected by instrumentation to the 
final data products requested by CARB.  
 
This is difficult to estimate because we do not know what CARB requires. If CARB requirements 
can be set and remain the same for all deployments, the software development charges would 
be one-time only. 
 
b. How often are invoices and payments typically required?  
 
Quarterly. 
 
5. If an RFP is developed based on the information provided here, how much preparation time is 
required to deploy the platforms and begin monitoring?  
 
a. Do you have recommendations for a minimum timeline to achieve potential monitoring 
objectives described here?  
 
The TARTA instruments are ready. We have a contract with CARB research division to improve 
them, but we have enough instruments for this project. The EVs are ready. We have one 
HAPsite on order that is supposed to arrive this week and we will purchase more with existing 
funds over the next few months. The greatest time constraint is personnel, and this depends on 
how many communities will be monitored in a given year and how much commitment CARB can 
give ahead of time. 
 
b. What is the maximum number of platforms that you could deploy by early 2025?  
 
We have instruments and funding in hand for two platforms. For modest additional funds, we 
could deploy more. The greatest constraint is appropriately trained personnel which will depend 
on CARB’s commitment to stable funding for this effort. 
 
6. Do you have experience developing Community Air Monitoring Plans (CAMPs) as defined by 
the CARB Community Air Protection Program Blueprint5 or similar? Please provide examples of 
community-focused monitoring plans or similar.  
 







Dr. Wexler (PI) has helped the Sacramento Air Quality Management District with a couple of 
CAMPs but is not an expert in their development. We prefer partnering with CARB, Air Districts 
and communities to develop such plans. 
 
7. Do you have existing standard operating procedures (SOPs) or quality assurance project 
plans (QAPPs) for your mobile monitoring approach?  
 
No 
 
IV. Data Collection, Storage, Reporting  
 
1. In what format do you generally provide data to your clients? What is your final data product?  
 
This depends on the client. For community members who do not have an engineering or 
science background, simple oral communication is appropriate. For air district and CARB staff, 
communication will be routes driven, concentrations found for each pollutant per location, wind 
roses for each compound (as appropriate from stationary monitoring), and source location 
identification. 
 
2. Do you have off-the-shelf, or modifiable-off-the-shelf, data management products compatible 
with mobile monitoring data?  
 
Possibly. This depends on the exact requirements for such products. 
 
3. What is your experience in mobile monitoring data analysis and visualization? Specifically, do 
you have any experience using ESRI products to manage and visualize data?  
 
None 
 
4. What is your experience in public dissemination of complex information? To what extent have 
you generated data visualization for the public?  
 
Social scientists on our team have expertise in this area, but still struggle with how best to 
present such information to the public.  The videos referenced above are one successful 
attempt. We are going to have to work with communities to understand what level of detail is 
appropriate and what they can digest. 
 
5. What suggestions do you have for handling large amounts of data from a variety of sources 
(e.g. multiple mobile monitoring platforms) into cohesive data visualizations?  
 
For each compound, 2D maps of the community with the drive track highlighted and the 
concentration superimposed on the drive track color coded to represent concentration. Multiple 
maps may be needed for different time periods. Wind direction arrows will be superimposed on 
the drive tracks so that concentration can be associated with the location of the source. Suspect 
source locations will be identified on these maps for each HAP compound. 
 
This communication process needs to be iterative, especially when communicating to 
communities, so that it is toned up or down to communicate findings appropriately.  
 
  







Attachment C: Rough Order of Magnitude Cost Estimate 
 


Rough Order of Magnitude 
Estimated range of cost per month of full-time 
monitoring.  
 
This may be costs associated with conducting 
monitoring, engagement activities to support 
monitoring, or both. If this is not applicable, please 
specify a different time range or more appropriate 
metric to quantify your capabilities. Please 
describe what “full-time monitoring” looks like for 
you and itemize costs with as much specificity as 
possible. 


Successful community monitoring of air toxics is 
best accomplished with substantial community 
engagement, which means multiple meetings 
with community members, and compensating 
them for their time during these meetings and 
for related activities that they engage in outside 
the meetings. 
 
We prefer to present our cost on a per 
community basis, which includes working with 
communities to understand their concerns, 
identifying possible local sources of air toxics, 
perform the mobile measurements, analyze the 
data, present the results to the community, and 
present the results to the local air district. 
 
Cost estimate per community to use mobile 
monitoring to identify metal and VOC air toxics 
is $100,000. This effort would take much more 
than a month considering all the logistics and 
community engagement activities. 


Estimated range of cost to complete a full year of 
monitoring 


Our preferred unit of measure is not time but 
number of communities. As discussed above, we 
would need a commitment of at least $200,000 
per year for at least two years to develop the 
appropriate personnel and infrastructure for 
these mobile monitoring efforts, which would 
encompass a minimum of 2 communities per 
year for 2 year. 


Answers and Assumptions Used in Cost Estimate 
Please answer, in as much detail as possible, the State’s questions (1-4) below.  
Also, please provide details pertaining to the assumptions, expectations, and/or performance 
parameters used as the basis of the cost estimate. 
THE STATE’s QUESTIONS and VENDOR’S RESPONSE/ANSWERS:  
1. What is the timeline for your mobile platform(s) (that is, how many platforms do you have 
operational right now, and what is your timeline for launching more)? Will your platform(s) depend 
on additional funding to reach and sustain maximum planned capacity?  
 
We have two EVs and two metal instruments ready for mobile monitoring. We will have two VOC 
instruments within a few months. If funding is assured, we can increase the number of such platforms 
at low cost within a year. The more important constraints are (a) appropriately trained personnel to 
interact respectfully with community groups, (b) appropriately trained personnel to deploy the EVs 
and analyze the data, and (c) appropriately trained personnel to work with air districts on source 







mitigation. UC Davis has a large cohort of faculty and students in these areas and we have colleagues 
at other campuses and in the CSU system who we can work with so that the whole state is covered 
locally. 
 
2. Approximately how much monitoring can be accomplished in the period of a month? A year?  
 
Considering the community engagement activities that are crucial to a successful project, the time 
scale for any effort is more than a month. But multiple projects can run in parallel. As a result, we 
hesitate to present our results on a per month or per year basis. Roughly, we can run 6 projects per 
EV per year, so with our 2 current platforms we could perform 12 campaigns per year. With assured 
funding, we can build more platforms to scale up. 
 
3. Are there any requirements that would preclude you from competing should an RFP be released? If 
yes, what suggested changes would allow you to compete?  
 
As discussed already, bidding on a per month or per year basis would be difficult. We prefer to bid on 
a per community or per neighborhood basis.  
 
4. Are any of the goods, products, or services you’ve identified in your RFI response available on a 
Federal GSA or State of CA LPA? If yes, please identify the contract type, name, and number.  
 
Not that we know of. 
 
VENDOR’S ASSUMPTI ONS:  
What assumptions have you made in preparing a response to this RFI?  
 
Assumptions have been enumerated above. 
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Attachment – A 
Vendor Profile 


 


1. Identify the Company Name, address, city, state, and zip code, telephone. 
 


University of California Riverside (UCR) 
College of Engineering - Center for Environmental Research and Technology (CE-CERT) 
1084 Columbia Ave 
Riverside, CA  92507 
(951) 827-8509 


 


2. Identify the name, title, address, phone number, and email address of the primary contact 
person for this RFI. 


 
Don Collins 
Professor of Chemical and Environmental Engineering and Director of CE-CERT 


  (951) 827-8536 
 


3. Provide a brief overview of your company including number of years in business, number of 
employees, nature of business, and description of clients. 


 
UCR:  Established about 65 years ago; 4,800 employees; university 


CE-CERT:  Established 31 years ago; 100 employees; university research center 


 


4. Identify any parent corporation and/or subsidiaries, if applicable. 
 


 NA 
 


5. Give a brief description of your company’s product(s), platform(s), service(s), etc. that may be 
relevant to this RFI. 


 
UCR professor Dr. Don Collins has partnered with a research team from the 
University of Houston (UH; Drs. James Flynn and Subin Yoon) and Baylor University 
(BU; Drs. Rebecca Sheesley and Sascha Usenko) on multiple air quality monitoring 
studies.  The partnership began while Dr. Collins was a professor at Texas A&M 
University, and has continued since his move to UCR in 2018.  Most recently, UCR, 
UH, and BU deployed an instrumented trailer to five locations in the Houston, TX area 
during a DOE-supported field study.  That instrumented trailer is one of three mobile 
sampling platforms maintained by the UH and BU research team.   
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6. List and briefly describe the projects and/or activities your company was engaged within the 
last ten (10) years that are similar to the project identified in the RFI. 


• DISCOVER-AQ – 2013:  The first use of the original Mobile Air Quality Laboratory 
(MAQL-1) was in the Houston area during the NASA-supported project aimed at 
improving retrieval of near-surface air pollutant concentrations using satellites. 


• Galveston, TX – 2016:  The MAQL-1 was operated at a fixed site in Galveston, TX 
to examine the role of precursor gases from the Gulf of Mexico on ozone 
downwind in the Houston area.  The project was supported by the Texas 
Commission on Environmental Quality (TCEQ). 


• University of Michigan Biological Station – 2016:  The MAQL-1 was deployed to 
Michigan during an NSF-sponsored project to contrast secondary aerosol 
formation at a remote location with that at a site downwind of Houston where 
there is a similar biogenic emissions profile, but also significant anthropogenic 
influence. 


• San Antonio Field Study (SAFS) – 2017:  The MAQL-1 was deployed in and around 
San Antonio, TX during a study funded by the TCEQ to better understand the 
causes of elevated ozone concentration in the region.   


• Corpus Christi and San Antonio (CCSA) study – 2021:  To accommodate a wider 
range of sampling equipment, the MAQL-2 was developed and first used in this 
study.  It is an instrumented trailer that can be used in either in-motion or short-
term mobile mode.   


• TRACER-AQ – 2021:  The TCEQ and NASA funded campaign utilized both the 
MAQL-1 for in-motion sampling and the MAQL-2 for short-term/portable sampling 
in the Houston area to leverage NASA’s deployment of ground and airborne 
remote sensing instrumentation to gain additional insights into ozone formation 
in the Houston area. 


• TRACER-MAP – 2022:  As part of the larger DOE TRACER campaign, the UCR, UH, 
and BU researchers measured an array of traces gases and the size distribution, 
composition, and properties of particulates.  The MAQL-2 moved between five 
locations in and around Houston. 


• SARP, Southern California – 2022:  MAQL-1 was deployed to southern California to 
participate in NASA’s Student Airborne Research Program (SARP) to provide 
undergraduates additional opportunities to participate in research and add a 
surface component to support the DC-8 research flights.  Sampling objectives 
included in-motion sampling of the LA Basin residential and industrial areas, 
Central Valley agriculture and livestock operations, Bakersfield oil & gas, and the 
Salton Sea. 


• SARP, Virginia – 2023:  In-motion measurements of mobile, point, and area 
sources in in the Hopewell, Virginia area for the NASA Student Airborne Research 
Project (SARP-East) where MAQL-3 was deployed for three weeks with NASA 
student interns in close coordination with airborne measurements to provide 
simultaneous observations at ground level and aloft. 
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• Houston, TX – 2023:  In-motion measurements of mobile, point, and area sources 
supported by TCEQ.  MAQL-3 was deployed for four weeks to help the TCEQ 
expand their understanding of point source VOC and inorganic emissions in 
industrial areas and their potential impact on Houston air quality.  These 
measurements included sampling between the network of monitoring sites as well 
as in unmonitored areas within and beyond the network spatial range. 


• Austin, San Antonio, and Corpus Christi, TX – 2023:  In-motion measurements of 
mobile, point, and area sources in the three cities using MAQL-3.  The project is 
supported by the Council of Governments to provide additional information on 
known and formerly unknown emission sources within their regions to aid in 
proactively maintaining compliance with the O3 NAAQS and avoiding future non-
attainment designations. 


 


7. Are there any of the requirements described in the Proposed Environment section not 
technologically feasible with your existing service(s), product(s), platform(s)? 


 
No, though we do not currently have instrumentation to measure the full set of pollutants 
identified at the bottom of page 9.
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Attachment - B 
Vendor Questions 


 
I. General Questions 


1. What scale of operation would be required to bid on a future RFP of the concept described 
here? Are there any minimum requirements necessary at which below you would not be 
interested in bidding on a proposal of this nature? 


The mobile sampling facilities are kept in Texas.  The logistical challenges of 
bringing them to California would make deployment of less than a month or so 
difficult to justify.   


 


2. What types of monitoring objectives have you explored using your company’s mobile 
monitoring approaches? 


 
Many of the studies have been designed to develop an improved 
understanding of the emissions sources and meteorological processes 
responsible for ozone formation.  Measurements of particulate composition, 
size distribution, and properties were core elements of the deployment to 
Michigan and the TRACER-MAP study. 
 
Emissions sources that have been targeted include oil and gas extraction, 
production, and distribution (including refineries and retail gas stations), 
chemical manufacturing, animal feed lots, rendering facilities, ports, airports, 
cement plants, and agricultural (VOCs from industrial farming, soil NOx). 
 


 


3. What are the advantages and limitations of your company’s mobile monitoring services? 
 


We have considerable experience making these sorts of measurements and expertise in 
analyzing the resulting data.  Having three mobile platforms allows us to deploy the 
optimal one(s) for the selected measurement payload and observational strategy.  The team 
has a strong record of data completeness during field campaigns. We possess a wide 
variety of instrumentation with previous experience in mobile deployments under diverse 
conditions. 


 
II. Engagement and Coordination 


1. Describe your interpretation of what community engagement should look like throughout the 
process of conducting mobile air monitoring in communities. 


Among the approaches UCR has used are giving presentations at community 
meetings or informal gatherings and distributing information through multi-lingual 
flyers.  The goal for this program will be to inform community members of what is 
being done and to solicit input on when and where measurements would be most 
valuable. 
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2. What experience do you have with community and public engagement? Is any of this 
experience directly related to air monitoring activity and data dissemination? 


 
Dr. Collins and others at CE-CERT at UCR participate in many community and 
public engagement activities.  CE-CERT hosts several high school tours each 
year and participates in programs at its facility (e.g., STEPCon) and those in 
Riverside and nearby communities.  Dr. Collins and CE-CERT are beginning a 
new program with SCAQMD in which community members will be able to 
check-out low-cost sensors from CE-CERT and will receive assistance from UCR 
undergraduates when analyzing and understanding the data. 
 
Baylor PIs have participated in a number of outreach and community 
engagement opportunities including 1). community lectures to the City of 
Waco on the fundamentals of climate change as well as intersection of air 
quality pollutants and climate change,  2) Mobile Air Quality Laboratory - show 
and tell for local rural school districts, 3) National STEM Day – air quality 
lectures with hands-on experiments for middle school students attending a 
local urban school district, 4) the development of an advanced informal STEM 
outreach exhibit at the Smithsonian Institute Natural History Museum 
Exhibition and the California Academy of Science Steinhart Aquarium Whale 
Earwax Exhibition (combined total visitors over 7 million per year), and 5) 
NASA Student Airborne Research Program (NASA’s premier outreach program) 
– focusing on community-level air quality assessments.   


 


3. What is your experience coordinating with community members, CBOs, regulated industry, 
academia, and governmental agencies when planning monitoring objectives and data analysis 
and communication? 


 We have worked successfully with federal, state and local agencies to provide QAQC- 
validated air quality data. Our mobile campaigns with TCEQ are often well 
coordinated, with designated calls prior, during, and post sampling campaigns to 
confirm objectives and receive input on known areas of interest. Meteorology often 
dictates the short-term planning, so a scorecard of targeted emission sources, impact 
areas under different wind directions and e.g. expected high ozone days is discussed 
prior to the campaign. 


 


4. Please provide the number and size ($) of technical projects previously managed for 
coordination and communication with both community and technical contractors.  


5. How would you apply your engagement and coordination model on a statewide scale? 
 


Possibly assisted by CARB, we would identify community groups active in those regions 
where sampling will be conducted and reach out to them for suggestions on how best to 
engage with community members.   
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III. Mobile Monitoring Technologies and Capabilities 


1. How many mobile monitoring platforms do you currently own and operate? How long have 
these platforms been in operation?  


   
MAQL-1 Built and first operated in 2013, the first Mobile Air Quality Lab (MAQL-1) is a 2013 
Chevy Silverado 3500 HD Crew Cab with 325 cu ft air-conditioned equipment space and an 
air suspension system to reduce vibration and bumps to the shock mounted instrumentation 
during in-motion sampling.  The science team is able to remotely access all of the 
instrumentation systems from the front seats through the onboard network, allowing them to 
be protected by the vehicle’s seat belts and air bags while in use. Remote access is provided 
through an industrial high speed cellular modem.  Power is drawn from an 
alternator/battery/inverter system but can tow a generator when instrument power demand 
is high.  A boom mounted inlet system samples from in front of the truck while driving and 
can be quickly raised when stationary to reduce self-sampling under variable wind conditions 
or to increase the spatial representation of the measurement.  The system is also equipped 
with a 50A 120/240V shore power connection which allows the system to remain sampling 
overnight, providing added benefits of a short-term sampling site and maintaining 
instrument readiness for the following day(s).  This laboratory has been used in multiple 
campaigns as described in Attachment A, Section 6. 
 


 


 
MAQL-2:  In 2021, the MAQL-2 underwent a conversion to become an in-motion sampling 
platform.  It is a cargo trailer converted for in-motion measurements with a full air 
suspension and air hitch.  The cargo space houses several racks as well as space for larger 
floor or table mounted instrumentation.  Although it is not self-powered, it is integrated with 
the tow vehicle and is used as a combined unit for in-motion measurements.  The inlet 
system is on a flexible umbilical which allows it to be mounted to a forward support on the 
tow vehicle to ensure the sample is undisturbed by the vehicle or generator in the bed of the 
truck or can be attached to a 30’ telescoping tower welded to the tongue of the trailer for 
sampling at elevated heights while stationary.  Like MAQL-1, the science team is stationed in 
the crew cab tow vehicle for safety, and access the instrumentation remotely through the 
onboard network.  Remote access is provided through an industrial high speed cellular 
modem.  The system is also equipped with a 50A 120/240V shore power connection, which 
allows the system to remain sampling overnight, providing added benefits of a short-term 
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sampling site and maintaining instrument readiness for the following day(s).  This laboratory 
has been used in multiple campaigns as described in Attachment A, Section 6. 
 


 


 
MAQL-3: – First deployed in 2023 for the NASA SARP-East program, MAQL-3 is a 2018 
Freightliner M2 Crew Cab with a 24’ cargo box that has been converted into flexible 
laboratory space and can house numerous racks and larger floor or table mounted 
instrumentation.  Instrument loading is facilitated either through a curb-side pedestrian door 
or the rear doors via the liftgate or loading docks.  The inlets are attached to a roof-mounted 
hydraulic tilting tower, which allows the inlets to be in front of the vehicle to sample 
undisturbed air during in-motion sampling or can quickly be raised to 33’ when stationary.  
During in-motion sampling, the science team operates the instrumentation remotely via the 
onboard network from the seats in the cab, which is also connected through to the lab space 
similar to an RV.  Remote access is provided through an industrial high speed cellular 
modem.  Power is provided by a 20kW generator mounted under the body, which draws fuel 
from the main tanks, simplifying operations.  The system is also equipped with two 50A 
120/240V shore power connection, which allows the system to remain sampling overnight 
providing added benefits of a short-term sampling site and maintaining instrument readiness 
for the following day(s).  Depending on instrument payload configuration, the MAQL-3 can be 
operated from a single shore power connection.  This laboratory has been used in multiple 
campaigns for five different sponsors in 2023 as described in Attachment A, Section 6. 
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In addition to the sampling instruments described below, BU and UH maintain an 
array of meteorological sensors, including a ceilometer that provides boundary 
layer height, which is important for characterizing contributors to day-to-day 
variability in measurements.   


 


a. What areas/sources/locations do you have experience conducting mobile monitoring? 
 


• Texas – Coastal, oil and gas, refinery, petrochemical facilities, urban centers and 
tracking urban plumes into suburbs and exurbs, on- and off-road mobile sources, 
shipping emissions, power plants, cement kilns, rendering plants, biogenics, 
biomass burning plumes  


• Michigan – Biogenics and transported urban plumes 


• Virginia – Refineries and petrochemical plants, urban plumes, 2023 Canadian wild 
fire plume, on-road mobile sources 


• California – Los Angeles Basin urban plume, Torrance refineries and petrochemical 
plants, Salton Sea, Central Valley industrial agriculture, feed lots, Bakersfield oil 
and gas fields 


 


b. Has collected data been used to support community emission reduction, enforcement, 
or other actions? Please provide examples. 


 
Data from many of the Texas studies have been used to help test and validate 
models for developing State Implementation Plans for the State of Texas.   


 


2. Please provide operational information on your company’s current mobile monitoring 
capabilities. This should answer the following questions: 


a. What frequency can platforms be deployed? 
 


The platforms have been operated continuously for up to three months during 
previous short-term mobile operation, though this was possible only because there 
were secure locations where they could remain unsupervised at night.  For this 
potential program, deployment 5 or 6 days a week would be appropriate for lengthy 
operational periods (>month), while 7 days a week would be possible for shorter, 
more-focused periods. 
 


b. What days/hours are the platforms generally in use? 
 


Most measurements can be made 24/7.  In-motion operation has typically been 
restricted to daytime, though that is at least in part due to the greater relevance of 
daytime observations for understanding ozone chemistry.  In-motion operation at 
night is possible, but may add to staffing requirements. 


  







California Air Resources Board (CARB) 
REQUEST FOR INFORMATION 


Event Number: 2023CARB_SMMI-RFI001 


Page 9 


 


 


 


c. What pollutants can be monitored and with what frequency? 
 


Our capabilities are added next to the list of pollutants below, which is copied from 
the bottom of page 9 of the RFI.  The raw data output rate is provided for most 
measurements; averaging over longer time intervals will obviously increase the 
signal to noise ratio.  Depending on which platform is used, there would likely be 
space for hosting other instruments to fill in any gaps. 
 
• Particulate Matter (PM2.5 & PM10) – YES:  Size distributions and concentration (1 


Hz through 2 min); composition (PM1; 1 Hz) 


• Black Carbon (BC) – YES:  1 min with possibility of adding capability to reduce to 
1 Hz 


• Diesel PM – Same as for BC 


• Ozone (O3) – YES:  1 Hz 


• Carbon Monoxide (CO) – YES:  1 Hz 


• Carbon Dioxide (CO2) – YES:  1 Hz 


• Nitrogen Oxides (NO & NO2) – YES:  1 Hz 


• Methane (CH4) – YES:  1 Hz 


• Hydrogen Sulfide (H2S) – NO, though may be possible to do so with SO2 analyzer 


• Benzene, Toluene, Ethyl Benzene, Xylenes (BTEX) – YES:  1 min or less 


• Formaldehyde – YES:  1 Hz 


• Acrolein – YES:  1 min or less 


• Arsenic – NO 


• Ethylene Oxide – YES:  10 min 


• 1,3-Butadiene – YES:  1 min or less 


• Sulfur containing compounds – YES (SO2 and any compounds detected by PTR-MS 
anyway)  


• Carbonyls – YES (those detected by PTR-MS) – 1 min or less 


• Polycyclic Aromatic Hydrocarbons (PAHs) – MAYBE:  UH has an instrument, but 
need to confirm operation.   


• Metals – NO 


• Hexavalent Chromium - NO 


• Ammonia – NO 


• Methyl bromide - NO 
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d. What types of instrumentation do you use? Describe all relevant methodologies. 
 


• Particulate Matter (PM2.5 & PM10) –  


o Size distribution:  Scanning mobility particle sizer (fabricated) and 
Aerodynamic Particle Sizer (TSI, Inc. Model 3321), Optical particle 
spectrometer (Handix, Inc. POPS) 


o Light scattering: 3-wavelength nephelometer (TSI, Inc. Model 3563) 


o Composition:  Aerosol Mass Spectrometer (Aerodyne HR-TOF-AMS) 


• Black Carbon (BC) – Tricolor absorption photometer (Brechtel, Inc., Model 2901-
UV) and (possibly) DMT, Inc. Single Particle Soot Photometer (SP2) 


• Ozone (O3) – 2B Technologies, Inc., Model 205 (UV absorption) and Thermo 
Environmental, Inc. Model 42C (chemiluminescence) modified to measure O3 


• Carbon Monoxide (CO) – Los Gatos Research, Inc., Model CO-23R 


• Carbon Dioxide (CO2) – LiCor, Inc., Model Li-7000 


• Nitrogen Oxides (NO & NO2) – Air Quality Designs, Inc., high sensitivity NOx 
analyzer 


• Methane (CH4) – Picarro, Inc., Model G2307 


• Benzene, Toluene, Ethyl Benzene, Xylenes (BTEX) – Ionicon, Inc., Model Q300 PTR-
MS and Entanglement Technologies, Inc. AROMA-VOC 


• Formaldehyde – Picarro, Inc., Model G2307 


• Ethylene Oxide – Entanglement Technologies, Inc. AROMA-VOC 


• 1,3-Butadiene – Ionicon, Inc., Model Q300 PTR-MS and Hills Scientific Reactive 
Alkene Detector 


• Sulfur containing compounds – Thermo Environmental, Inc., Model 43i-TL (SO2) 
and Ionicon, Inc., Model Q300 PTR-MS (DMS) 


• Carbonyls – Ionicon Q300 PTR-MS  


• Boundary layer height – Vaisala, Model CL-31 or CL-51 


• GPS location – Garmin, Model 19hvs and Airmar, Model 220WX 


• Meteorology – Airmar, Model 220WX with RH module 


• Surrounding area – Forward, aft, left, right cameras plus an upward looking 
hemispheric camera to document surrounding and sky conditions 
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e. What level of coverage or scale of monitoring can be accomplished within a 
community? (For example, how would you approach characterizing emissions from a 
source or identifying a leak? How long would that take?) 


 
As noted above, many of the instruments used in the MAQL platforms are fast-
response, with data acquisition rate as high as 1 Hz.  As has been done during prior 
in-motion deployments of the MAQL platforms, a driving pattern with repeated 
passes downwind of known or suspected sources would be used.  The time required 
would depend on the emitted pollutant and, consequently, the time resolution of the 
measurement.  Passes on the upwind side of the source is also used to assess 
possible transport from sources further upwind that would complicate interpretation 
of downwind measurements. 


 


f. How do you determine that you’ve adequately characterized a given area? 


 


Though there is no simple and universal answer to this question, the UCR/UH/BU 
team can rely on the decades of experience for such decisions. 


 


g. What workflow processes or software do you have for managing mobile monitoring? 
 


Data from the various instrumentation are handled differently according to file type 
and size, however whenever possible data are transmitted to off-vehicle servers via 
rsync or Synology CloudStation software.  For larger amounts of data batch files 
using robocopy commands are used to quickly backup files to multiple external hard 
drives on a daily basis.  These hard drives are then connected to a computer in an 
office, hotel, etc. where they are automatically uploaded to a storage server at UH.  
This server can then be used to access mobile lab data without using cellular data in 
the truck.  The storage server is then backed up to a second “cold storage” system 
located at BU and/or UCR, providing multiple layers of redundancy. 
 


3. Describe your usual approach or strategy to mobile monitoring. Include, if possible: 


a. Drive plan and operational logistics 
 


As noted above, the MAQL platforms have been used for both in-motion and short-
term mobile sampling.  Most in-motion deployments have been limited to daytime 
driving.  Measurements during prior short-term mobile deployments have been 
uninterrupted during or outside of repositioning.   
 


b. Staffing 
 


Prior deployments have relied on involvement of the faculty identified above and a 
team of post-docs, field technicians, and graduate students.  It is anticipated that the 
same would be true for this program. 
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c. Power requirements (e.g. battery powered, requires generator, etc.) 
 


Each of the mobile platforms provide their own electricity either from engine driven 
alternators or onboard generators (in the bed of the tow vehicle in the case of MAQL-
2).  All three systems can accept shore power service for stationary or overnight 
operation.  Care is taken with short-term stationary measurements to orient the 
vehicles in such a way as to avoid self-contamination. 


 


d. Consumables 


 


The primary consumables are compressed gases used as reagents, carriers, or 
calibrants. 


 


e. Quality control procedures 


 


Many of the instruments go through 2-point calibrations every day, while others 
undergo more extensive calibration at a lower frequency.  For the black carbon 
sensors, BU does an instrument intercomparison study each year with the 14 TAPS 
they use to run the BC2 aerosol optical network in Texas. 


 


f. Performance and acceptance criteria (e.g. precision, bias, limit of detection) 


 
Limits of detection vary with instrument and averaging times but are generally calculated to 
be three times the standard deviation of the calculated measurement precision.  


 


g. Data logging and storage 


h. Notifications and communication 


 


4. Please provide an estimated cost to operate all applicable mobile monitoring platforms as a 
function of time (e.g. 1 week of monitoring) deployed and/or measurements taken. 


 
The cost to prepare the MAQL, integrate and calibrate all instruments, and transport 
it to California is estimated to be $100k.  This cost would be the same regardless of 
the duration or scope of the deployment.  Additional costs of approximately $20k 
per week for activities directly associated with data collection, $20k per week for 
data processing, quality assurance, analysis, and $15k per week for indirect costs. 
 


a. These cost estimates should include all costs associated with mobile monitoring 
operation. This includes but is not limited to: 


i. Direct costs – instrumentation consumables and repairs, vehicle operation costs, 
staff cost to operate platforms, recharging requirements. 


ii. Indirect costs – support staff costs, associated insurance for operation, 
administrative overhead, any required permits. 
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iii. Data Management – costs to move data from raw data collected by 
instrumentation to the final data products requested by CARB. 


b. How often are invoices and payments typically required? 
 


UCR typically requests quarterly invoices. 
 


5. If an RFP is developed based on the information provided here, how much preparation time is 
required to deploy the platforms and begin monitoring? 


 
The MAQL platforms and instrumentation are available as early as May, 2024.   


 


a. Do you have recommendations for a minimum timeline to achieve potential monitoring 
objectives described here? 


 
Prior studies using a MAQL platform have lasted between approximately one 
and three months.  The appropriate duration for this program would obviously 
depend on the number of communities to be studied. 


 


b. What is the maximum number of platforms that you could deploy by early 2025? 
 


It would be possible to deploy more than one of the MAQL platforms, but duplicates 
are not available for all of the instruments identified above. 
 


6. Do you have experience developing Community Air Monitoring Plans (CAMPs) as defined by 
the CARB Community Air Protection Program Blueprint5 or similar? Please provide examples 
of community-focused monitoring plans or similar. 


 
No. 
 


7. Do you have existing standard operating procedures (SOPs) or quality assurance project plans 
(QAPPs) for your mobile monitoring approach? 


Yes, we have both. 
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IV. Data Collection, Storage, Reporting 


1. In what format do you generally provide data to your clients? What is your final data product? 
 


2. Do you have off-the-shelf, or modifiable-off-the-shelf, data management products compatible 
with mobile monitoring data? 


3. What is your experience in mobile monitoring data analysis and visualization? Specifically, do 
you have any experience using ESRI products to manage and visualize data? 


4. What is your experience in public dissemination of complex information? To what extent have 
you generated data visualization for the public? 


5. What suggestions do you have for handling large amounts of data from a variety of sources 
(e.g. multiple mobile monitoring platforms) into cohesive data visualizations? 


 
V. Feedback 


1. Provide input on the requirements or areas listed in this RFI. Specifically, CARB is looking for: 


a. Availability of existing systems that perform all or a portion of the requirements in 
Section II – C. New systems cannot be built using funds in a potential RFP. 


b. Questions, suggested modifications, or additions to the proposed environment that 
would allow or encourage potential bidders. Please include justifications for any 
suggested changes and concept modifications. 
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Attachment - C 
Rough Order of Magnitude Cost Estimate 


 
 


Rough Order of Magnitude 
 
Estimated range of cost per month of full-time monitoring. 


 
This may be costs associated with conducting monitoring, 
engagement activities to support monitoring, or both. If this is 
not applicable, please specify a different time range or more 
appropriate metric to quantify your capabilities. Please describe 
what “full-time monitoring” looks like for you and itemize costs 
with as much specificity as possible. 


 
 
 


$100k - $250k 


 
Estimated range of cost to complete a full year of monitoring. $400k - $800k 


Answers and Assumptions Used in Cost Estimate 


Please answer, in as much detail as possible, the State’s questions (1-4) below. 
Also, please provide details pertaining to the assumptions, expectations, and/or performance 
parameters used as the basis of the cost estimate. 


THE STATE’s QUESTIONS and VENDOR’S RESPONSE/ANSWERS: 
 
1. What is the timeline for your mobile platform(s) (that is, how many platforms do you have 


operational right now, and what is your timeline for launching more)? Will your platform(s) depend 
on additional funding to reach and sustain maximum planned capacity? 


 
As described above, there are three MAQL platforms and a wide range of instruments 
operational right now.  More than one of the MAQL platforms could be deployed, though one 
would have only a subset of the measurement capabilities outline above.  The responses we 
have provided do not assume any additional funding to reach and sustain maximum planned 
capacity. 
 


2. Approximately how much monitoring can be accomplished in the period of a month? A year? 


Based on past experience, we estimate that monitoring could be conducted on 20 days per month and 
200 days per year. 


 


3. Are there any requirements that would preclude you from competing should an RFP be released? If 
yes, what suggested changes would allow you to compete? 


      No 
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4. Are any of the goods, products, or services you’ve identified in your RFI response available on a 
Federal GSA or State of CA LPA? If yes, please identify the contract type, name, and number. 


      No 


 


 
VENDOR’S ASSUMPTIONS: 


What assumptions have you made in preparing a response to this RFI? 
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Attachment – A: Vendor Profile 


 


45 Manning Road 
Billerica, Massachusetts 01821-3934 
Phone (978) 663-9500   Fax (978) 663-4918 
 
2. Business Official/Contact Person: 
Mr. David Gordon 
Chief Financial Officer 
45 Manning Rd 
Billerica, MA 01821-3934 
proposals@aerodyne.com 
978-663-9500 


3. Company Overview 


Aerodyne Research was founded in 1970 by a couple scientists specializing in Aerosol and 
Atmospheric Chemistry work. It has grown into a small business of around 70 employees, with 
many holding advanced degrees in fields of physics, chemistry, geophysical sciences, 
mathematics, computer sciences and chemical, electrical, mechanical, and aeronautical 
engineering.  


Aerodyne Research provides research and development services and advanced sensor and 
software products to industrial, academic, and government customers for addressing global 
environmental challenges. Teams of Aerodyne scientists and engineers perform fundamental 
laboratory and theoretical studies; build, run and analyze complex computer models and system 
simulations; design and execute mobile and fixed-site field measurements; and develop, 
demonstrate, and deploy advanced measurement instruments and systems. 


Located outside of Boston in Billerica, MA, Aerodyne Research occupies a 40,000 square foot 
building with half of the building devoted to several laboratories (optics, lasers, chemistry, 
electronics), computer facilities, and a machine shop. Aerodyne also has two mobile laboratories 
that are outfitted with a suite of instruments customized to the desired measurements of the field 
campaign. It is capable of fenceline monitoring & leak detection, quantifying emission rates, and 
creating pollution heat maps. 


Aerodyne is well equipped to respond to the measurements specified in this RFI due to its ability 
to supply or operate operate state-of-the-art research instruments (Vocus PTR-TOF-MS, AMS, 
CAPS, and TILDAS) operated in a mobile laboratory. Aerodyne’s scientists and technicians are 
experienced in mobile monitoring of a variety of industrial sources, including specific sources in 
California. 


Aerodyne’s laboratory facilities include wet labs with associated glassware, storage 
refrigerators/freezers, and chemical storage.  Aerodyne has a small machine shop with a high-
quality milling machine and lathe as well as various grinders, sheet metal benders and other 
machines. We have ready access to high quality machine shops, printed circuit board 
manufacturers, and other outside support facilities. Aerodyne has technicians and contract 
machinists who can design and produce custom components as needed. 



mailto:cki@aerodyne.com
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4. Parent Corporations and/or Subsidiaries 


Aerodyne Research does not have any parent corporations or subsidiaries. 


5. Aerodyne Research Products & Services Relevant to this RFI 


Aerodyne can provide both mobile measurement services (including planning and analysis) 
with our in-house instrumentation and mobile laboratories, or we can provide a mobile laboratory 
with a custom manifest of Aerodyne instruments as a product. 


• Measurement Services:  
Aerodyne routinely conducts mobile measurement projects for a variety of 
customers including academic, government and commercial institutions. Such 
projects use either the mini Aerodyne Mobile Laboratory (minAML) or the larger 
Aerodyne Mobile Laboratory (AML) depending on scope. Instrument manifests 
are chosen based on project goals (an example manifest is included in 
Attachment C). Aerodyne can respond to nearly all requested species, but not all 
in the same deployment. Aerodyne mobile measurements leverage many 
Aerodyne-produced instruments. Projects to last ~1 month, 2-3 per year.  


• Mobile Laboratory Sales:  
Construction of an Aerodyne Mobile Laboratory (AML) with infrastructure to 
support instruments, including pump lines, electrical breaker board, on-board 
generators, GPS and wind measurements, live data display and mapping. This 
mobile lab can accept Aerodyne or 3rd-party instruments flexibly. Integration of 
Aerodyne instruments included.  


• Instrument Sales:  
Aerodyne instruments are sold individually or integrated into an AML. Aerodyne 
provides best-in-market detectivity for the following species. This instrumentation 
list is not exhaustive. 


o Ethylene Oxide via Tunable-Infrared Direct Absorption Spectrometer via 
Tunable Infrared Direct Absorption Spectrometer (TILDAS) 


o Formaldehyde (TILDAS) 
o Ethane (TILDAS) 
o Fast 1-second volatile organic compounds (VOCs) including Hazardous 


Air Pollutants (HAPS) like benzene, toluene, the sum of ethylbenzene and 
xylenes (BTEX) via Vocus Proton Transfer Reaction Mass Spectrometer 
(PTR-MS). 


o Isomer-speciated VOCs and HAPS via Gas-Chromatography Electron-
Impact Ionization Time-of-Flight Mass-Spectrometry (GC-EI-ToF) (BTEX, 
1,3-butadiene, chlorinated and other halogenated species, etc.) 


o Particulate matter mass and composition via Soot-Particle Aerosol Mass 
Spectrometer (SP-AMS) 


o NO2 or NOx via Cavity-Attenuated Phase-Shift Spectrometry (CAPS) 
o Carbon Monoxide and carbon dioxide (TILDAS) 
o Acrolein (TILDAS) 
o And more… 


• Consulting services:  
Scientists to advise the State on developing additional in-house mobile 
monitoring capabilities. Contact Aerodyne for costing. 
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Aerodyne Research Similar Projects 


1. List and briefly describe the projects and/or activities your company was engaged within 
the last ten (10) years that are similar to the project identified in the RFI.  


Aerodyne has specific experience measuring emissions from California industrial 
facilities including ethylene oxide sterilizers, refineries, wellpads, natural gas distribution 
systems, rendering facilities, dairy farms, airports, warehouses and distribution centers, 
landfills, cement plants, auto repair shops, metal working, metal finishing and foundries 
and others. California projects are listed below.  


Measurement Services Projects for California SCAQMD 


• 2022 06: SCAQMD EtO “Performance Evaluation of a Recently Developed 
Ethylene Oxide Monitor for Mobile Monitoring Application” 


o Aerodyne participated in a measurement campaign to evaluate the 
performance of our novel Tunable Infrared Laser Direct Absorption 
Spectroscopy (TILDAS) EtO Analyzer. The instrument was used on the 
AML for 4 weeks to conduct mobile community-scale measurements of 
EtO near sterilization facilities and in nearby residential areas located in 
or near AB 617 communities in the South Coast Air Basin. 
Intercomparisons were also done with SCAQMD flask measurements of 
EtO. Several emitting sources were identified. SCAQMD’s ongoing EtO 
work is summarized here: https://www.aqmd.gov/home/eto    


• 2019 06 and 2019 11: “Application of Next Generation Air Monitoring Methods in 
the South Coast Air Basin”  


o During this pair of studies, the Aerodyne Mobile Laboratory, equipped 
with an advanced suite of instrumentation focusing on VOCs, trace gases 
and particulate matter composition and metals, visited several sites in the 
South Coast Air Basin, including several animal processing/rendering 
facilities, a bus depot, natural gas pipeline, a chrome plating facility, and a 
ranch.  


• 2018 03 SCAQMD HexChrome: “Application of Next Generation Air Monitoring 
Methods in the South Coast Air Basin” 


o Aerodyne, with collaborator Desert Research Institute (DRI), conducted a 
comprehensive study to locate emission sources of hexavalent chromium, 
Cr(VI), in several areas of the SCAB using a suite of near-real-time next 
generation analytical equipment on board of Aerodyne Mobile Laboratory. 
Additional species measured include methane, ethane, VOCs including 
HAPs, and particulate matter composition. The final report to SCAQMD is 
publicly available here: http://www.aqmd.gov/docs/default-
source/compliance/Paramount/mobile-monitoring.pdf?sfvrsn=8 


Other Related Measurement Services Projects: 


• 2021 Michigan Ontario Ozone Source Experiment: [Olaguer et al., 2023] 
Aerodyne operated the AML in and around Detroit, Michigan to study ozone 
precursors and hazardous air pollutants. Aerodyne visited numerous source 



http://www.aqmd.gov/docs/default-source/compliance/Paramount/mobile-monitoring.pdf?sfvrsn=8

http://www.aqmd.gov/docs/default-source/compliance/Paramount/mobile-monitoring.pdf?sfvrsn=8
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types including automakers, steel manufacturers, a refinery, industrial cleaning 
and solvent use facilities. [Yacovitch et al., 2023] 


• On-site refinery measurements, multiple in California and more elsewhere 
[Unpublished]. Through these industry-sponsored measurements, Aerodyne has 
developed insider knowledge of refinery operations.  


• 2016 Methane Cattle Measurements in CA Central Valley. [Arndt et al., 2018] 
Aerodyne performed tracer-release quantification of methane emissions from a 
dairy farm in the Central Valley using the minAML. 


• 2016 EDF Natural Gas Distribution Network Leaks. Aerodyne conducted mobile 
measurements of natural gas distribution system leaks in and around 
Indianapolis, Indiana [Lamb et al., 2016] and Boston, Massachusetts [Weller et 
al., 2018].  


• 2013 ARYS Railyard project. Mobile monitoring around a railyard in Georgia. 
[Brantley et al., 2019] 


• SUNNEX – HCl measurements on aircraft 
• 2015-12 Aliso Canyon measurements. The Aerodyne miniAML was contracted to 


measure emissions from the Aliso Canyon natural gas leak.   


Instruments and/or Mobile Laboratories for California SCAQMD 


Aerodyne has sold a handful of mobile laboratories equipped with select instruments. 
This includes the sale of a minAML equipped with a Vocus PTR-ToF to SCAQMD: 


• Mini Aerodyne Mobile Laboratory (minAML) with equipment including CO2 
analyzer, GPS and wind. Includes live display and mapping software.  


• Vocus Proton Transfer Reaction Mass Spectrometer, integrated into above 
minAML 


2. Are there any of the requirements described in the Proposed Environment section not 
technologically feasible with your existing service(s), product(s), platform(s)? 


• Not all requested species can be measured at once. This is especially true in a 
smaller platform like the minAML 


• Aerodyne will need to build (TILDAS) or purchase 3rd party instrumentation to 
measure certain species like hydrogen sulfide. Aerodyne Mobile Laboratories are 
flexible and can host external collaborator instruments.  


• No in-house measurement capabilities currently for: Hexavalent Chromium (only 
elemental chromium via SP-AMS), total metals (only small-particle metals via 
SP-AMS), total polycyclic aromatic hydrocarbons (only select gas-phase PAH 
like naphthalene via PTR-MS, or specific particulate phase PAH masses via 
AMS), arsenic (only atomic particulate matter arsenic via SP-AMS). Aerodyne 
has hosted collaborator instruments from Desert Research Institute for Cr(VI); 
and from Cooper for metals (Xact). 
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I. General Questions  
1. What scale of operation would be required to bid on a future RFP of the concept 


described here? Are there any minimum requirements necessary at which below you 
would not be interested in bidding on a proposal of this nature? 


Mobile Monitoring 


• Required campaign length for mobile measurement services: 2 – 4 weeks 
• Maximum number of campaigns per year for mobile measurement services: 3 – 4 


(depending on length of each) 
• Exploratory and research-oriented projects are preferred. Routine monitoring of 


novel or challenging compounds to demonstrate world-class precisions of Aerodyne 
instruments or projects requiring extensive instrument manifests to answer complex 
scientific questions are other examples of attractive opportunities. 


Aerodyne Mobile Laboratory purchase 


• Aerodyne seeks to develop collaborative or working relationships with customers to 
ensure the highest quality measurements with our instruments and platforms. 


• Aerodyne Mobile Laboratory purchases must include Aerodyne instruments, with 
space for 3rd-party or collaborator instruments. 


2. What types of monitoring objectives have you explored using your company’s mobile 
monitoring approaches?  


Aerodyne is a pioneer in the field of mobile measurements and has run and operated 
mobile laboratories since the 90’s for a range of applications. Recent examples include 
ambient hazardous species mapping for the purpose of human exposure studies; 
emissions quantification via tracer-release or plume inversion, often for methane/natural 
gas sources like cattle farms, oil and gas facilities; source characterization and mapping 
at industrial sources like ethylene oxide sterilizers, rendering facilities, refineries, etc.   


3. What are the advantages and limitations of your company’s mobile monitoring services?  


Advantages: Aerodyne uses top-of-the-market research-grade instrumentation in our 
mobile monitoring services, ideal for community-scale exposure studies and concentration 
mapping downwind. These instruments are also commercially available. Aerodyne 
scientists have decades of experience in mobile monitoring, including specific experience 
at many California industrial sites. Aerodyne actively seeks out collaborative, science-
driven projects. Aerodyne’s labor rates are competitive versus academic institutions due 
to our overhead rates.  


Disadvantages: Aerodyne is a small business located in Massachusetts and cannot 
commit to continuous (weekly) mobile monitoring throughout the year. Aerodyne 
instruments and services may be more expensive that some of our competitors due to our 
state-of-the-art technical specifications. 


II. Engagement and Coordination 
1. Describe your interpretation of what community engagement should look like throughout 


the process of conducting mobile air monitoring in communities.  







 Attachment – B Vendor Questions  


 2 


We would defer to the State of California. Aerodyne scientists are willing to attend 
community meetings to answer scientific questions if they arise. 


During mobile operations, our standard operating procedures include travelling with 
informational hand-outs developed by the project sponsor for distribution to community 
members. We are careful to limit any technical dissemination of results prior to official 
reporting. Projects we have worked on have also sometimes set up a “tip line” where 
residents can call in odor or other complaints during monitoring campaigns, if requested 
by project managers. We frequently do more general science outreach and mobile 
laboratory tours with school children. 


2. What experience do you have with community and public engagement? Is any of this 
experience directly related to air monitoring activity and data dissemination?  


See point II. 1 above. 


We have worked collaboratively with the Harvard School of Public Health on 
Massachusetts air monitoring issues at Logan Airport, and on the impact of construction 
projects on neighborhood pollution around Boston. Aerodyne performed measurements 
and contributed to scientific data dissemination. 


3. What is your experience coordinating with community members, CBOs, regulated 
industry, academia, and governmental agencies when planning monitoring objectives 
and data analysis and communication? 


We routinely coordinate with industry, academia, and government in the planning stages 
of monitoring campaigns. 


We have participated in numerous projects involving collaborations between a regulated 
industry, academia, and, in select cases, government regulators. We have found that 
setting up a scientific advisory panel including key stakeholders to be crucial to the 
success of these collaborations. Formalized agreements relating to data anonymity and 
dissemination/publication are also important. For example, in several EDF methane 
studies (https://www.edf.org/climate/methane-research-series-16-studies), individual 
companies’ data were anonymized and pooled for publication, but each company had 
access to their own full dataset.  


Aerodyne also routinely volunteers time and expertise to the National Academies of 
Science, allowing scientists to serve as scientific experts on a variety of topics. 


4. Please provide the number and size ($) of technical projects previously managed for 
coordination and communication with both community and technical contractors.  


Not applicable. 


5. How would you apply your engagement and coordination model on a statewide scale?  


Not applicable. 
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III. Mobile Monitoring Technologies and Capabilities 
1. How many mobile monitoring platforms do you currently own and operate? How long 


have these platforms been in operation?  


We currently own and operate two mobile laboratories (self-propelled, self-powered, 
continuously measuring mobile monitoring platforms), that have been in operation since 
2015. The Aerodyne Mobile Laboratory (AML) is a large box truck capable of hosting 
numerous research-grade instruments for live mobile data acquisition that is limited only 
by staffing restrictions. The Miniature Aerodyne Mobile Laboratory (minAML) is a cargo 
van with similar capabilities (though reduced power capacity) to the AML but designed for 
targeted measurement campaigns that focus on a more selective set of compounds. Two 
previous incarnations of the Aerodyne Mobile Laboratory have been retired. The earliest 
mobile laboratory at Aerodyne was deployed in 1992. 


a. What areas/sources/locations do you have experience conducting mobile 
monitoring?  


Aerodyne has conducted extensive mobile monitoring in numerous cities across the 
U.S., including Los Angeles, New York City, Houston, Detroit, and Philadelphia. Urban 
sources include industrial facilities, rendering plants, transportation depots, hospitals, 
warehouses, medical sterilizers, concrete production, infrastructural leaks, and several 
more categories. Other sources include agricultural sites (dairy farms in California), oil 
and gas facilities (on-site at refineries, flares, well pads, compressor stations), and 
biomass burning events (wildfires in Idaho, prescribed burns in Michigan). Mobile 
platforms have even been brought to Canada, Mexico, and parts of Europe (The 
Netherlands, Norway) to characterize real-time emissions. 


b. Has collected data been used to support community emission reduction, 
enforcement, or other actions? Please provide examples. 


Data collected during monitoring campaigns in the Los Angeles Basin has been used 
to identify and alert enforcement agencies (SCAQMD) of industrial emissions that 
exceed regulation concentrations for hexavalent chromium and ethylene oxide. 
Measurements at oil and gas facilities have been used to support existing LDAR 
programs and discover unexpected leaks at storage tanks, well heads, and a wide 
variety of equipment types. 


2. Please provide operational information on your company’s current mobile monitoring 
capabilities. This should answer the following questions:  
a. What frequency can platforms be deployed? 


Without prior notice, platforms can typically be deployed every 2-3 months. With 
planning, more frequent or staggered deployments are possible. Depending on the 
complexity of the monitoring project (duration, instrument manifest, staffing need), 
preparation efforts require 1-3 weeks. A regular measurement program (trips at a 
known interval, planned in advance) with a set instrument manifest could be 
accommodated and result in more frequent “rapid deployments”. 


b. What days/hours are the platforms generally in use?  
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These platforms have no typical schedule. Usage is entirely driven by the project 
needs. Routine monitoring assignments would primarily occur during normal business 
hours, but there is no limitation for pursuing “off-hour” periods to better understand the 
full character of industrial emissions (irregular venting activities, nights and weekends). 
Studies that track emissions around-the-clock have been performed but are 
considered extremely intense and occur for a limited duration. 


c. What pollutants can be monitored and with what frequency? 


A wide range of gaseous and particulate pollutants can be monitored in real-time (1 
Hz). Some example hazardous gases include benzene, toluene, xylenes, ethylene 
oxide, styrene, and acrolein. Other gases provide context for a source origin or type, 
such as combustion (NOx, CO), biogenic emissions (N2O), biomass burning (HCN), 
thermogenic emissions (C2H6, CH4), or atmospheric oxidative capacity (O3, HCHO). 
Fine particulate matter (PM 2.5) can be chemically characterized at various time 
scales. Additional species and advanced isomer speciation of gaseous species are 
possible with additional instruments at slower rates (e.g. 10 minute sample every 30 
minutes). The table below lists all species in the RFI, whether those species can 
currently be measured as part of our mobile monitoring program, and whether 
Aerodyne instruments are available for purchase for those species. Aerodyne’s mobile 
laboratory uses a combination of Aerodyne instruments and 3rd party instruments for 
optimal coverage of important species within power and space limitations. Attachment 
C contains sample instrument manifests.  


List of Species in RFI Mobile Measurement 
Services 


Aerodyne Instrument 
Capability 


Particulate Matter (PM2.5 & 
PM10) 


yes SP-AMS;  
n/a for PM10 


Black Carbon (BC) yes SP-AMS 
Diesel PM yes SP-AMS 
Ozone (O3) yes TILDAS 
Carbon Monoxide (CO) yes TILDAS 
Carbon Dioxide (CO2) yes TILDAS 
Nitrogen Oxides (NO & NO2) yes CAPS or TILDAS 
Methane (CH4) yes TILDAS 
Hydrogen Sulfide (H2S) possible with notice, but 


not currently available 
TILDAS 


Benzene, Toluene, Ethyl 
Benzene, Xylenes (BTEX) 


yes Vocus-PTR and  
GC-EI 


Formaldehyde yes TILDAS 
Acrolein yes TILDAS 
Arsenic partial (elemental ultrafine 


particulate matter arsenic 
via SP-AMS) 


SP-AMS (elemental) 


Ethylene Oxide yes TILDAS 
1,3-Butadiene yes (30 min 


measurement) 
Vocus-CIMS or  
GC-EI 


Sulfur containing compounds some Vocus PTR, GC-EI 
Carbonyls yes Vocus PTR; GC-EI 
Polycyclic Aromatic 
Hydrocarbons (PAHs) 


some (naphthalene via 
Vocus-PTR; Particulate 
matter PAH via SP-AMS) 


Vocus PTR, SP-AMS, GC-EI 
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List of Species in RFI Mobile Measurement 
Services 


Aerodyne Instrument 
Capability 


Metals some (elemental ultrafine 
particulate matter metals 
via SP-AMS). 3rd party 
metals instruments 
possible. 


SP-AMS (elemental) 


Hexavalent Chromium no no 
Ammonia possible with notice, but 


space-limited with other 
instruments 


TILDAS 


Methyl bromide yes Vocus PTR, GC-EI 


d. What types of instrumentation do you use? Describe all relevant methodologies. 


We primarily deploy research-grade instruments developed and manufactured by 
Aerodyne. Sometimes, prototype or newly developed instruments are used for novel 
or difficult measurements (e.g., “sticky molecules”). Gases are measured using 
infrared spectroscopy (TILDAS), chemical ionization mass spectrometry (PTR-MS or 
other reagent ions, such as NO+), and cavity attenuated phase shift (CAPS) and gas 
chromatography mass spectrometry (GC-MS) techniques. Particles are measured 
using mass spectroscopy techniques (AMS, SMPS). Collaborator or 3rd-party 
instrumentation is sometimes employed, for example a Cooper XACT for metals 
quantification.  


Instrument specifications are included in Attachment C.  


e. What level of coverage or scale of monitoring can be accomplished within a 
community? (For example, how would you approach characterizing emissions from a 
source or identifying a leak? How long would that take?) 


If road access is available, the mobile laboratory will drive loops around the perimeter 
of a source and look for enhanced concentrations of pollutants. If wind conditions 
permit (>3 m/s upwind of accessible public roads), it should require only a few repeats 
to find the general location of a leak (if present). Emission rates can be determined 
using tracer release methods or prolonged stationary measurements combined with 
modeling approaches. Depending on the size of the community, repeated street-by-
street concentration mapping of the area is possible and can show migration of an 
emission plume into and across a residential area. Sampling at a given site can require 
between 15 – 90 min depending on the source scale and level of characterization 
desired (concentration mapping vs emission rate determination). 


f. How do you determine that you’ve adequately characterized a given area? 


As a rule of thumb based on previous studies, we attempt to collect as many repeated 
plume encounters as possible (drives downwind perpendicular to a source) but find 8 
– 12 data points to typically provide statistically meaningful data when characterizing 
a point source emission. 


g. What workflow processes or software do you have for managing mobile monitoring?  
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Aerodyne uses proprietary analysis software written for Igor Pro for live data streaming 
visualization and generating data products during post-processing. Each instrument 
type has custom software to convert raw data (e.g., spectral absorbances) into mixing 
ratios or other concentration units. 


3. Describe your usual approach or strategy to mobile monitoring. Include, if possible: 


An example sampling day could include the following activities. A morning meeting with 
the sponsor determines the sources or areas of interest for the day or week. A crew visits 
five potential sources clustered in one area in the morning before traveling to another area 
to inspect another grouping of sites. Events in the live data are marked with time-stamped 
observational notes. Simple plots, correlation analysis, and/or heat maps are generated 
to share with project management. Significant emission findings can be quickly relayed 
with supporting evidence to instruct further actions. 


Drivers of the AML are limited to 14 hours of work per day (11 hours of driving) and require 
30-minute breaks every 8 hours. Sustainable staffing plans typically have a driver, 
navigator, and 1-2 instrument specialists operate the mobile laboratory for 8 hours per day 
on 5-6 days per week over 1-4-week periods. Our AML platform has two diesel generators 
(12.5 kW) and a 100-gallon diesel fuel tank. Our minAML platform has one gasoline 
generator (7 kW) and a 15-gallon gas fuel tank. Uninterruptable power supplies offer 
protection from power glitches and assist switchover from shore to mobile power. 


Instruments on board require various consumables. Regular backgrounding with ultra zero 
air occurs for TILDAS and other gas-phase instrumentation. Frequent calibrations with 
known standard mixtures are scheduled for chemical ionization mass spectrometers. 
Various liquids (butanol, HPLC water, laser chiller coolant) are used as well. 


Quality control of data starts in the field. Note-taking and marking of plumes (including 
interferences – such as exhaust) benefits later interpretation. Daily and inter-day 
instrument checks (spectral fits, changes to instrument precision, hardware status, overall 
stability) are performed by the experts who build and develop these instruments. 


Data logging is centrally managed by computers on-board the AML and backed up to a 
local server. External hard drives are used for daily backups. Preliminary analysis off-site 
is immediately possible.  


4. Please provide an estimated cost to operate all applicable mobile monitoring platforms 
as a function of time (e.g. 1 week of monitoring) deployed and/or measurements taken.  
a. These cost estimates should include all costs associated with mobile monitoring 


operation. This includes but is not limited to:  
i. Direct costs – instrumentation consumables and repairs, vehicle operation costs, 


staff cost to operate platforms, recharging requirements.  
ii. Indirect costs – support staff costs, associated insurance for operation, 


administrative overhead, any required permits.  
iii. Data Management – costs to move data from raw data collected by 


instrumentation to the final data products requested by CARB.  
b. How often are invoices and payments typically required. 


See Attachment C for costing. 
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5. If an RFP is developed based on the information provided here, how much preparation 
time is required to deploy the platforms and begin monitoring? 


Approximately 2 weeks - 2  months are required for development of a written proposal 
for mobile measurement services. Sufficient notice (at least 3 months) is required to 
ensure the necessary resources (instruments, platforms, staff, consumables) are 
available. Approximately 1-3 weeks are required for the physical preparation of the 
mobile platform for a monitoring campaign.  


See costing document for details on a mobile laboratory purchase. 


a. Do you have recommendations for a minimum timeline to achieve potential 
monitoring objectives described here?  


Expansion of air monitoring by mobile sampling for affected communities and 
elsewhere could occur swiftly, given the amount of resources available. Finding a 
balance between full-time monitoring and validating techniques to achieve cost-
efficient and meaningful datasets (temporally and spatially) could require 2-3 years of 
discussion and testing with multiple groups and types of platforms to build up an 
effective program. Aerodyne is ready in the near and long term to assist with these 
efforts using our in-motion mobile platforms and research-level instrumentation. 


b. What is the maximum number of platforms that you could deploy by early 2025? 


It is feasible that we could have three platforms of different scales (AML, minAML, 3rd 
platform TBD) available for deployment in early 2025. Our main two platforms (AML 
and minAML) are available currently as-is to deploy with a flexible instrumentation 
suite. Construction of a third platform dedicated to a single measurement (or small 
manifest) has been considered to meet potential monitoring needs, and could be done 
rapidly given notice of interest. Other platforms (1-2) could be built before 2025, but 
would require a significant internal (or external) investment that is not expected at this 
time. 


6. Do you have experience developing Community Air Monitoring Plans (CAMPs) as 
defined by the CARB Community Air Protection Program Blueprint5 or similar? Please 
provide examples of community-focused monitoring plans or similar.  


We have no specific CAMPs. However, we have collaborated on several projects to 
measure hazardous pollutants in impacted neighborhoods. For example, in 2015, the 
AML performed mapping measurements in several neighborhoods nestled in between 
refineries and petrochemical plants in Houston’s shipping channel [Yacovitch et al., 
2015]. The strategies employed in that study included repeated mapping measurements 
in impacted neighborhoods under a variety of wind directions. Similar monitoring 
strategies were undertaken in Dearborn, MI, as part of the MOOSE study [Yacovitch et 
al., 2023]. We have also recently performed measurements for research groups 
including atmospheric scientists and risk and exposure scientists (working in public 
health). These measurements focused again on communities near industrial or 
petrochemical corridors with known toxic emissions.  
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7. Do you have existing standard operating procedures (SOPs) or quality assurance project 
plans (QAPPs) for your mobile monitoring approach? 


We have developed QAPPs for a number of mobile monitoring projects, including 
projects funded by the Texas Air Quality Research Program, and by the EPA. 


IV. Data Collection, Storage, Reporting 
1. In what format do you generally provide data to your clients? What is your final data 


product?  


Our final data product typically consists of a final report (pdf or Word docx), final dataset, 
and quality-assurance document (pdf or docx) accompanying and describing the 
dataset.  


Datasets themselves can be output in any number of formats, most commonly comma-
separated-value ascii files (.dat or .txt), or NASA’s ICARTT format 
(https://www.earthdata.nasa.gov/esdis/esco/standards-and-practices/icartt-file-format).  


We typically time-align all instruments and output all 1-Hz data onto the same time basis 
for ease of use.  


2. Do you have off-the-shelf, or modifiable-off-the-shelf, data management products 
compatible with mobile monitoring data?  


Aerodyne maintains a rigorous data archive, backed up offsite. Dataset management is 
done on a campaign-by-campaign basis, with data organized in folders based on 
campaign, instrument, and data revision.   


3. What is your experience in mobile monitoring data analysis and visualization? 
Specifically, do you have any experience using ESRI products to manage and visualize 
data?  


Mobile monitoring data analysis is typically done using custom software developed in Igor 
Pro. This software mimics the live data maps and displays in the mobile labs, with 
additional analyses possible. We have existing Igor Pro software to pull in licensed Google 
Maps satellite and roadmap images into all of our plots. We do not have specific expertise 
in ESRI mapping products. 


4. What is your experience in public dissemination of complex information? To what extent 
have you generated data visualization for the public?  


We have generated numerous data visualizations for scientific audiences, including non-
expert audiences like undergraduates, engineers or technicians, industrial clients, and 
lawyers. Mobile measurement data visualizations most often use maps, sometimes 
animated in time to show evolution of hotspots or plumes. We have produced video 
abstracts for certain studies, including the 2015 mapping study in Houston [Yacovitch et 
al., 2015]. 
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For certain projects, we have worked with hired photographers and videographers while 
in the field. The photographs were used to enhance scientific presentations, and for 
social media. These externally contracted firms have produced videos for a more 
general audience.  


5. What suggestions do you have for handling large amounts of data from a variety of 
sources (e.g. multiple mobile monitoring platforms) into cohesive data visualizations?  


Generating heatmaps per hour of day over a given study area may be a good place to 
start.  


V. Feedback  
1. Provide input on the requirements or areas listed in this RFI. Specifically, CARB is 


looking for:  
a. Availability of existing systems that perform all or a portion of the requirements in 


Section II – C. New systems cannot be built using funds in a potential RFP  


See response to Section III. 5 b above. Aerodyne currently has 2 mobile 
laboratories and many (but not all) instruments to satisfy the requirements. The 
production of an additional mobile laboratory and/or specific Aerodyne 
instruments to measure any missing high-priority species may be possible.  


b. Questions, suggested modifications, or additions to the proposed environment that 
would allow or encourage potential bidders. Please include justifications for any 
suggested changes and concept modifications. 


This RFI is focused on finding a contractor to perform mobile measurement 
services, and Aerodyne has produced a bid for this (see Attachment C).  


However, an alternate approach, which may be cost-effective in the long run, and 
might provide more continuous time coverage, would be to purchase a fully 
equipped mobile laboratory and develop the in-house expertise to operate this 
platform. Aerodyne has produced an alternate costing for a highly-instrumented 
Aerodyne Mobile Lab.  
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Rough Order of Magnitude Cost Estimates  


Rough Order of Magnitude I. Mobile Monitoring Campaign 
Estimated range of cost per month of full-time monitoring.  


This may be costs associated with conducting monitoring, 
engagement activities to support monitoring, or both. If this 
is not applicable, please specify a different time range or 
more appropriate metric to quantify your capabilities. 
Please describe what “full-time monitoring” looks like for 
you and itemize costs with as much specificity as possible. 


$ 319,014  


per 1 month of measurements. 


Estimated range of cost to complete a full year of 
monitoring.  


$ 957,042 


Maximum 3 months of 
measurements during a year. 


Answers and Assumptions Used in Cost Estimate 
Please answer, in as much detail as possible, the State’s questions (1-4) below. 
Also, please provide details pertaining to the assumptions, expectations, and/or performance 
parameters used as the basis of the cost estimate.  
THE STATE’s QUESTIONS and VENDOR’S RESPONSE/ANSWERS: 


1. What is the timeline for your mobile platform(s) (that is, how many platforms do you 
have operational right now, and what is your timeline for launching more)? Will your 
platform(s) depend on additional funding to reach and sustain maximum planned 
capacity? 


Aerodyne has two platforms currently active and available for in-motion mobile monitoring 
across the U.S. (Aerodyne Mobile Laboratory – “AML”, Miniature AML – “minAML"). We 
have the ability to launch smaller dedicated platforms (e.g., single TILDAS - EtO) for 
prolonged efforts with short notice. Without internal or external funding (not anticipated at 
this time), no further platforms will be built. Each new platform requires approximately 1 year 
to build, regardless of size. 


2. Approximately how much monitoring can be accomplished in the period of a month? A 
year?  


For a typical campaign, Aerodyne will operate 5-6 days per week (weekends included). For 
a month-long project alone, approximately 20-24 sample days could be performed. For long-
term measurements, about a week per month, focusing on a small, targeted set of 
pollutants, is the limit and would need to be negotiated well in advance (3-6 months). Over 
the course of a year, 3-4 intense measurement campaigns (1-4 weeks) could be possible. 


3. Are there any requirements that would preclude you from competing should an RFP be 
released? If yes, what suggested changes would allow you to compete? 


There are no apparent limitations from the requirements noted. Our platforms are all self-
powered (gas or diesel generators), real-time (1 Hz data or faster), self-propelled (trucks 
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and vans), and use techniques that can characterize source emissions at a distance. Our 
instruments have low LoDs and high precision. Data has been collected in communities 
across California using these platforms without issues. A few compounds or metals listed 
may require renting or borrowing equipment. Aerodyne needs sufficient notice and support 
to deploy our platforms, which could be a limitation. 


4. Are any of the goods, products, or services you’ve identified in your RFI response 
available on a Federal GSA or State of CA LPA? If yes, please identify the contract 
type, name, and number.  


None of the goods or services provided in this RFI are available on a Federal GSA or State 
of CA LPA.  


VENDOR’S ASSUMPTIONS:  


What assumptions have you made in preparing a response to this RFI?  


We have assumed that this RFI relates to routine monitoring. The instrumentation available via 
Aerodyne Mobile Laboratories is also appropriate to research endeavors. 
 


 


Costs Part I: Mobile Measurements for 1 month field campaign: 


The following fully loaded costs are associated with 1 month of a mobile monitoring campaign 
and the associated tasks: QA/Field Logistics, Field Measurements, Data Processing, Data 
Analysis, and Final Report Writing. The total costs would be an estimated $319,014 as outlined 
below. 


Labor  $ 146,239  
Equipment Usage Fees  $   69,138  
Materials and Supplies  $   19,757  
Personnel Travel  $   61,014  
Mobile Lab Travel  $    1,996  
Fee  $   17,913 


TOTAL  $ 319,014  
This table includes support staff costs, administrative overhead 


and associated insurance in the fully loaded costs. 
Direct Costs: 


Labor 


A team of highly experienced personnel would be assembled to fulfill each task for the mobile 
measurements. Our core mobile measurements team and their capabilities are as follows: 


Instrument and Mobile Laboratory Scientists: our mobile laboratory scientists have between 8 and 
25 years of experience conducting mobile field measurements of trace gases, VOCs and 
particulate matter. They have visited a wide variety of industrial source types across the USA and 
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the world. In addition to their mobile laboratory experience, our scientists also have specific 
expertise in one or more core instrument types. Scientists divide their responsibilities between 
field logistics, field measurements, QA, data analysis and report writing.  


A mobile lab technician will assist in preparing and driving the mobile lab to, from, and during the 
field campaigns.  


Equipment Usage Fees 


The costs requested for instrument usage fees covers the rental costs associated with using the 
mobile lab filled with a suite of Aerodyne instrumentation to target a majority of the requested 
species. For detection of additional species, there is space to include 3rd party or collaborator 
instruments in the mobile lab. Our estimated costs could fluctuate based on final instrument 
selection and configuration but are based on using the following instruments in our mobile lab. 


In addition to the above instruments, below is a list of instruments we have used in recent similar 
sampling campaigns and the species they are capable of detecting: 


Table 1. Sample Instrument Manifest for Mobile Measurements by the Aerodyne Mobile 
Laboratory 


Instrument Time 
response 


Species Measured  RFI Species 


Tunable Infrared Direct 
Absorption Spectrometers 
(TILDAS) x4 


1-sec CO, N2O, H2O 
CH4, C2H6  
Formaldehyde  
Ethylene oxide  


CO,  
CH4,  
formaldehyde,  
ethylene oxide 


CAPS-NO2 and CAPS-NOx 
Cavity Attenuated Phase 
Shift Spectrometers 


1-sec NO2, NOx NO2, NOx 


LI-COR 6262 CO2 
Non-Dispersive Infrared 
Carbon Dioxide Analyzer 


1-sec CO2 CO2  


2BTech Ozone Monitor 2-sec O3 O3  
Vocus PTR-ToF 
 


1-sec VOCs and HAPs including 
aromatics 


Benzene,  
toluene,  
sum of ethylbenzne and 
xylenes,  
acrolein,  
sulfur containing 
compounds, 
Select PAHs, 
Unspeciated carbonyls, 
Methyl bromide 


GC-EI-ToF 
 


30 min isomer-speciated 
aromatics, C3-C12 
alkanes, hydrocarbons, 
halogenated compounds, 
1,3-butadiene, ethylene 
oxide, and numerous 
additional HAPs and VCPs 
(~35 compounds) 


Benzene, toluene, 
ethylbenzene, o-xylene, 
sum of m- and p-xylenes, 
methyl bromide, 1,3-
butadiene, select PAHs 
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Instrument Time 
response 


Species Measured  RFI Species 


SP-AMS 1-10 sec Speciated particulate 
matter mass: Organics, 
Sulfate, Nitrate, Ammonia, 
Chloride, Black Carbon, 
select metals 
(atomic/elemental) 
including lead, chromium, 
arsenic, cadmium, 
aluminum 


Black carbon 
PM2.5 
Metals 
Arsenic (elemental) 
Diesel PM 


ARISense 10 sec PM1, PM2.5, PM10 PM2.5, PM10 
RMYoung or Airmar 
Anemometers, GPS compass 


1-sec Wind Speed and Direction, 
GPS position, RH and 
temperature 


 


 


Materials and Supplies 


This cost includes all the materials and consumables needed throughout the duration of the field 
campaign to include tubing, zero air, VOC standard, tow-behind generator, electrical work, and 
GC consumable items.  


Personnel Travel 


During a month-long mobile measurement campaign, personnel is swapped out half-way through, 
so the travel is split into 2, 2-week segments. The estimated costs for personnel travel for 2 
separate trips, each with 4 scientists, to travel from Billerica, MA to Los Angeles, CA for 15 days 
and 16 nights.  Additionally, it covers one person driving the mobile lab to California from 
Masschusetts round trip for 5 days and 4 nights. Air fares are estimated on current fares, Daily 
lodging and meal rates are equal to US Government guidelines, and other transportation costs 
are included to cover airport shuttles, fuel, parking, taxis, and/or public transit fares.  


Mobile Lab Travel 


These funds are an estimate for fuels, tolls, and parking to drive the mobile lab to California from 
Billerica, MA. Fuel prices, tolls, and parking costs are all equal to US Government rates.  


Fee 


A standard 7% fee is requested for this project. The fee is assessed on the total direct plus indirect 
costs, including equipment usage and consultant fees. 


Indirect Costs: 


All costs above are fully loaded prices that include support staff costs, administrative overhead 
and associated insurance in the fully loaded costs.  


Any required permits would be determined at the time of site selection or deployment, and are 
not included in these totals at this time.  


Data Management:  
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Costs associated with data management (raw data to analysis to final report) are included in total 
labor costs. 


Invoices & Payments 


For mobile measurement campaigns we invoice monthly or as costs are incurred.  
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Rough Order of Magnitude II. Mobile Laboratory Build 
Estimated range of cost per month of full-time 
monitoring.  


This may be costs associated with conducting 
monitoring, engagement activities to support 
monitoring, or both. If this is not applicable, please 
specify a different time range or more appropriate 
metric to quantify your capabilities. Please describe 
what “full-time monitoring” looks like for you and 
itemize costs with as much specificity as possible.  


$84,564  


Average per month for 3 years, plus 
operational costs 


Estimated range of cost to complete a full year of 
monitoring.  


$3,044,300  


in Year 1, plus operational costs. 
Operational costs only in subsequent 
years. 


Answers and Assumptions Used in Cost Estimate 
Please answer, in as much detail as possible, the State’s questions (1-4) below. 
Also, please provide details pertaining to the assumptions, expectations, and/or performance 
parameters used as the basis of the cost estimate.  
THE STATE’s QUESTIONS and VENDOR’S RESPONSE/ANSWERS:  


5. What is the timeline for your mobile platform(s) (that is, how many platforms do you 
have operational right now, and what is your timeline for launching more)? Will your 
platform(s) depend on additional funding to reach and sustain maximum planned 
capacity? 


Each new platform requires approximately 2 years to build, regardless of size. 


6. Approximately how much monitoring can be accomplished in the period of a month? A 
year?  


A dedicated state-owned platform would be available at all times to perform measurements, 
dependent upon state staffing. 


7. Are there any requirements that would preclude you from competing should an RFP be 
released? If yes, what suggested changes would allow you to compete? 


Aerodyne Research builds Mobile Laboratories with the understanding that the described 
suite of Aerodyne instruments would be included and installed. 


8. Are any of the goods, products, or services you’ve identified in your RFI response 
available on a Federal GSA or State of CA LPA? If yes, please identify the contract 
type, name, and number. 
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None of the goods or services provided in this RFI are available on a Federal GSA or State 
of CA LPA.  


VENDOR’S ASSUMPTIONS:  


What assumptions have you made in preparing a response to this RFI?  


We have assumed a large truck platform, similar to the Aerodyne Mobile Laboratory, in order 
to accommodate a large suite of instruments. We have assumed an instrument manifest that 
covers most but not all species in the RFI. Other instruments and configurations are available 
within different price ranges and we are always available to discuss options and build custom 
configurations.  


 


Costs Part II: Building an outfitted Mobile Laboratory: 


Direct Costs 


The following costs are associated with building a customized Mobile Laboratory outfitted with 
Aerodyne instruments, with space for 3rd party or collaborator instruments. This option will be the 
most cost effective for long-term, routine monitoring. At 3 month-long campaigns a year, the costs 
of a custom mobile lab build equates to about 3 years at the cost of using Aerodyne Mobile 
Measurement Services over the same time frame, in addition to having complete flexibility over 
when and for how long the mobile measurements take place. Purchase of the mobile lab includes 
in-depth training on mobile lab operation, instrument operation and analysis, and additional 
options for extended warranties and additional tech support (additional options not included in 
prices below). 


Mobile Lab Build  $ 750,000  
Aerodyne Instruments:  


TILDAS trace gas analyzers 
(Qty 4) 


$ 657,800 


CAPS NOx Monitor $   75,000 
Vocus-PTR $ 453,000 
GC-EI-TOF $ 470,000 
HTOF-SP-AMS $ 638,500 


TOTAL $ 3,044,300 


Mobile Laboratory Build 


The $ 750,000 build cost includes the base vehicle, upfitting, labor at Aerodyne after upfitting, and 
integration of Aerodyne instruments. 3rd party instrument integration not included.  


Aerodyne Instruments 


Aerodyne Research builds Mobile Laboratories with the understanding that the described suite of 
Aerodyne instruments would be included and installed. Based on the pollutant list in the RFI, 
below is the list of Aerodyne instruments we would recommend for measuring a majority of the 
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pollutants on the list. Other configurations are possible. Discounts may be available for multi-
instrument purchases, and we can create space for installing currently-owned instrumentation.  


Table 2. Recommended Instrument Manifest for an Outfitted Mobile Laboratory. 


Instrument* Species Detected 
TILDAS Trace Gas Analyzers 
(Qty 4 instruments**) 


Ethylene Oxide 
Acrolein & Formaldehyde  
Ammonia 
Carbon Monoxide & Carbon Dioxide 


CAPS-NOx Nitrogen oxides 
Vocus-PTR# BTEX (need GC to speciate), Carbonyls 


(unspeciated), Methyl Bromide, Sulfur containing 
compounds (depends on functionality), Acrolein, 
Select PAHs 


GC-EI-TOF# BTEX, Acrolein, Sulfur containing compounds, 
Carbonyl (some aldehydes can be uncertain), 1,3-
Butadiene, Methyl Bromide, Select PAHs 


HTOF-SP-AMS PM2.5, Diesel PM, BC, Arsenic, (metallic/elemental), 
PAHs, Metals (elemental) 


* Specific configurations of the above-listed instruments can be provided upon request. 
Other instruments and configurations are available within different price ranges and we are 
always available to discuss options and build custom configurations.  


** The above TILDAS analyzers have been selected to maximize coverage of detected 
species, with the assumption that other small sensors can be used for species like ozone 
and H2S. However, Aerodyne builds custom TILDAS analyzers that can be made to 
measure any of the following species in various combinations: Ethylene Oxide, Acrolein, 
Formaldehyde, Ammonia, Methane, Nitrogen Oxides, Hydrogen Sulfide, Carbon 
Monoxide, Carbon Dioxide, Ozone. CAPS analyzers are available for NO2 or NOx.  


# Although the Vocus and GC detect similar species, the Vocus provides real-time 
measurements but measures the sum of isomers at a given mass (e.g. a measurement of 
the sum of all xylenes and ethylbenzene), while the GC measures a sample every 30 
minutes but can provide isomer speciation of many of those same VOCs (e.g. individual 
quantification of ethylbenzene, o-xylene, and the sum of m- and p-xylene). 


This mobile lab build option will be the most cost effective for long-term, routine monitoring. The 
cost of a custom mobile lab build equates to about 3 years of using Aerodyne Mobile 
Measurement Services (3 months per year) over the same time frame, in addition to providing 
complete flexibility over when and for how long the mobile measurements take place. Purchase 
of the mobile lab includes in-depth training on mobile lab operation, instrument operation and 
analysis, and additional options for extended warranties and additional tech support (additional 
options not included in prices below).  


Invoices & Payments 


For a Mobile Laboratory build, we request 50% prepayment up front and the remaining 50% 
upon delivery.  
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AƩachment A:  Vendor profile 


 


 


1. Airlib Inc.        12820 N 103rd pl     ScoƩsdale AZ 85260 Tel: (832) 283 64 81 
AND 
University of California, Riverside, 900 University Ave, Riverside, CA   
  
 


2. Main contact: Herve Borrel, CEO herveborrel@airlib.co,  
Secondary contact: Heejung Jung, Technical Advisor, Professor at the University of California, Riverside,  
heejung@engr.ucrc.edu 


Team organizaƟon chart 


 


 


 
 
 
 
 


3. Airlib is a soŌware company specializing in creaƟng real-Ɵme hyper-local air quality maps using a network of 
vehicles (or mobile plaƞorms) equipped with air quality sensors. The company aims to use the real Ɵme air quality 
map to reduce exposure to air pollutants. The company’s main applicaƟon is a connected service to car HVAC 
systems, using real-Ɵme air quality maps to manage the cabin air intake. One of the other applicaƟons (or service) 
is providing opƟmum air quality routes (walk, bike or drive) to the public based on real-Ɵme air quality maps. 
 
Airlib was founded in October 2015.  
Clients include ciƟes, air quality organizaƟons, car manufacturers, Ɵer 1 suppliers to car manufacturers, mapping 
companies and individuals. 
 


4. The company is privately owned and independent. It does not have any subsidiaries. The company currently has 3 
employees and works with independent contractors and technical advisors (including Professor Heejung Jung) on a 
case by case basis. 
 
The company collects air quality data using low cost air quality sensors on-board regular cars (taxis, personal cars, 
ride-hailing cars etc.) and create near real-Ɵme hyper-local air quality maps. The company’s main market is 
automoƟve air quality. Airlib offers a real-Ɵme connected service to cars that opƟmizes cabin air intake to minimize 
car users exposure to traffic polluƟon. Airlib’s map are also intended for consumer use. They enable features such 
as: personal exposure monitoring, idenƟficaƟon of less polluted routes for pedestrians and riders. The company 
published some results on mulƟ-city air quality mapping in the SAE journal https://doi.org/10.4271/2023-01-0049 
and https://doi.org/10.4271/2023-01-0139. 


 


5. An air quality data project paid by the city of Bordeaux France and the local branch of the naƟonal air surveillance 
organizaƟon (Atmo Nouvelle Aquitaine). 50 city cars were ouƞiƩed with an Airlib sensor for 18 months. About 20 
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thousand trips were collected. Airlib co-managed the project with the city and Atmo, provided the raw data and 
the maps to the customer and discussed with them further exploitaƟon of the data. 
 


If there are specific measurement accuracy targets, we may not be able to achieve them with the low- cost sensors 
we are using. The sensors we use were however tested by EPA (Sensor EvaluaƟon Report EPA 600/R-14/143 | May 
2014 | www.epa.gov/ord). 
There is an important trade-off between cost and accuracy when it comes to mobile monitoring. If accuracy is the 
most important aspect that cannot be sacrificed then each mobile plaƞorm must include expensive lab 
instruments worth tens of thousands of dollars . Depending on target species and accuracy this cost can go even 
higher, up to $100k per mobile plaƞorm. In this case another downside is the project team has to have a 
designated vehicle (or a mobile plaƞorm) and a driver (who is an experienced technician or researcher), which 
brings the operaƟonal cost even higher.  Airlib’s operaƟon has been on the other side of this trade off. We use  low 
cost AQSs (air quality sensors) that automoƟve manufacturers have been using for the past 3 decades. Such low 
cost sensors can be installed on any car and their operaƟonal cost is minimal. This allows to collect very large 
volumes of data and cover wide areas with mulƟple measurements every day or week. Airlib’s approach therefore 
significantly increases air quality data spaƟal and temporal coverage and resoluƟon. To improve overall accuracy of 
the data, Airlib proposes to combine its mobile monitoring soluƟon with some high accuracy instruments data 
collecƟon. A few cars will be equipped with both high accuracy instruments and low-cost air quality sensors for 
some defined periods of Ɵme, for the purpose of real Ɵme calibraƟon. This hybrid soluƟon will provide the 
required coverage and data volume, while ensuring that the data is within reasonable accuracy. 
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AƩachment B:  Vendor quesƟons 


General quesƟons 


1. Deployment of sensors on at least 100 cars for at least one year 1 year would be a minimum project size for us. We 
believe the scope of work described in this RFI is well above that threshold. 


2. Independently of this RFI, we are planning to map air quality for the top 50 US ciƟes for at least a year with ride-
hailing cars to obtain naƟonwide urban air quality maps.  


3. Advantages: scalable naƟonwide and even worldwide at realisƟc cost. Ease of deployment. Large amounts of data 
collected fast. Thorough city coverage. ConƟnuous mapping (monitoring) as opposed to “snapshots”. Allows real-
Ɵme alerts/alarms in case of excessive polluƟon. Data collecƟon system is now totally automated. 
Disadvantages: lower accuracy than more expensive equipment. Our proposal to overcome this lower accuracy was 
answered in AƩachment A QuesƟon 7. In Brief we will have a few cars performing simultaneous measurements 
with low cost air quality sensors and high accuracy lab instruments both operated by mobile plaƞorms. This way we 
can calibrate the air quality data collected with low cost air quality sensors. 


Engagement and coordinaƟon 


1. We would involve community members at every step of the project. We will hold a workshop to introduce 
ourselves and our capability to general community members at large. We will work with community members in 
the planning stage of the monitoring. We will survey to understand their needs and concerns. Once planning is 
done we will hold another training workshop to have them learn how to install sensors in their car and how to 
collect data. For that purpose we would need to get in contact with community representaƟves and aƩend 
meeƟngs to present our project and explain what our method consists of and what the community would gain 
from it. We would also recruit ride-hailing drivers as we usually do to maintain high coverage of the area. In 
addiƟon we will designate our team members, who have experience in community engagement in air quality 
monitoring through AB617, to be in charge of community engagement. Professor Jung at UCR may serve as a 
technical advisor and an overall project manager for the team. He has already reached out to people at UCI, UC 
Berkeley, and UCR to form a team who can handle community engagement through their experience in their AB617 
projects. The data will be disseminated to community members once QA/QC process is put in place by researcher 
parƟcipants. Workshops and training sessions will be held regularly to educate how to interpret the data and how 
to make use of them to find hot spots and to reduce exposure to air pollutants. 


2. Airlib parƟcipated in a project paid by the city of Bordeaux, France. We had to convince and recruit city employees 
and had to explain everyone that no private informaƟon was going to be disseminated.  We also have experience 
recruiƟng ride-hailing drivers for air quality data collecƟon purposes in several ciƟes. Airlib and professor Jung at 
UCR formed a large team to bid for the project. Within the team professor Jung and Airlib has formed we have 
people who have worked in AB617 projects. See team members’ (who were involved with AB617 or similar 
projects) bios in appendix.  


3. Airlib has worked with Atmo Nouvelle Aquitaine (a branch of the French EPA) on air quality data collecƟon and on 
exchange and exploitaƟon of the data. We have worked with UC Riverside on the same subject and conƟnue to 
interact with them (Professor Heejung Jung) on a weekly basis. Professor Jun Wu at UCI, Arun Raju (UCR), Nicole 
Cleary (UCR) and professor Cesunica Ivey at UC Berkeley agreed to be part of the team to work with communiƟes. 
They all have strong communicaƟon skills and experience with community engagement for air monitoring. 


4. We ran air quality data collecƟon project in 4 different ciƟes with budget of $20k to $100k each. 
5. Airlib’s data collecƟon soŌware is ready to scale naƟonwide as it is. To map air quality in the 67 priority 


communiƟes idenƟfied in California, we plan to deploy 800 sensors. 130 of them would be on community ride-
hailing cars and 670 on regular community member cars.  We would train local “installers” in the communiƟes and 
communicate with community stakeholders to provide enough training and informaƟon to all parƟcipants. One 
person full Ɵme will manage installaƟon planning, community member payments, and one dedicated soŌware 
engineer will maintain the system, fix any issues and develop ad-hoc custom data formats.   
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Mobile monitoring technologies and capabiliƟes 


1. We can describe it as a single plaƞorm. It currently covers 6 acƟve ciƟes and can grow to 100 ciƟes without 
significant changes. On-boarding a new city on the plaƞorm takes only a few hours. Our data collecƟon plaƞorm 
started operaƟon in 2017 and has since then been upgraded to use the latest Google cloud tools. 
1.a Phoenix AZ, The bay area, Paris, London, Bordeaux, Seoul. Urban areas. Sensors on-board cars moving in traffic 
on city roadways. 
1.b The city of Bordeaux, France, is using the data for their own research and their ulƟmate goals are to inform the 
populaƟon and reduce their exposure. We are currently developing an app which can provide minimum exposure 
route for pedestrians and drivers. 
As a company, we use the data to create hyperlocal air quality maps that are used by the automoƟve industry to 
manage the car air intakes real-Ɵme. Our maps replace on-board sensors and allow to improve air quality inside car 
cabins.    


2. Our data collecƟon plaƞorm is running 24/7 and is fully automated. It stores and processes air quality data coming 
from all our acƟve ciƟes 


a. A new city can be created and operaƟonal on our plaƞorm in a few hours. Sensors can be installed in a 
new target city within 2 to 6 weeks depending on the number of sensors involved. 


b. Running automaƟcally 24/7. Data will flow as soon as a car with a sensor is started. 
c. VOCs, NO2, and PM1, PM2.5, PM4 and PM10. 4 readings per second for VOCs and NO2. One reading per 


second for PMs. In addiƟon, we collect temperature and relaƟve humidity data every second. We can also 
add other miniaturized sensors that do not require short periodic maintenance at a reasonable cost for 
example miniaturized CO, CO2, and CH4 sensors. BC is more challenging because even a miniaturized BC 
monitor such as MicroAeth requires frequent maintenance and it is bulkier than other air quality sensors 
Airlib has been using. Special gases and metals may require high accuracy instruments and long sampling 
Ɵme due to low concentraƟons as such it will require employment and building of short-term mobile 
laboratories. Professor Jung has experience in building mobile labs and if an appropriate amount of 
funding is provided, this is also doable.  Staffing and maintaining short-term mobile labs is more costly but 
is doable. 


d. AutomoƟve type Air Quality sensors for VOCs and NO2. They are semiconductor sensors. We use sensors 
from SGX Sensortech and Sensirion. We use opƟcal PM sensors from Sensirion. We collect vehicle locaƟon 
with Ɵmestamp every 3 seconds. The data travels via a smartphone inside the car. The Airlib app on the 
smartphone uploads the data to our Airlib server every 15 seconds. 


e. We typically aim at 50 car passages per grid locaƟon (50 meters apart) per month. Some quiet areas will 
be measured once or twice while some busy areas might be measured 500 Ɵmes per month. We obtain 
detailed air quality maps that can be shown for individual pollutant and for Ɵme tranches of 30 minutes. 
We have not worked on idenƟfying individual sources of polluƟon based on these maps. We believe that 
aŌer 3 months of data collecƟon with our nominal raƟo of about 20 ride-hailing cars (or 100 private cars) 
per million inhabitants, the maps would be staƟsƟcally meaningful to be exploited for source 
idenƟficaƟon.  


f. The number of car passages, or measurements, is our key measure. We call it coverage. We aim at a 
coverage of 50 per month on average over the measured area. 


g. Sensors on-board cars communicate via Bluetooth with the Airlib app on a smartphone inside the cars 
(available on Google play). The app sends the data to our server real-Ɵme. It is stored and processed 
conƟnuously.  


3. Our typical approach is to have enough cars equipped with sensors to be able to rely on their randomly distributed 
trips to cover the whole target area. 


a.  InstallaƟon of sensors is easy and takes about 10 minutes. AŌer installaƟon the car can simply be used as 
usual and liƩle interacƟon with drivers is required. 
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b. We hire local installers and train them in person or via video call. Some of our drivers become installers 
themselves. 


c. No external power needed. The sensors consume less than 500mW and use the car power (direct baƩery 
connecƟon or in-cabin USB). 


d. None 
e. The data is monitored daily from our plaƞorm to check for any problem with a sensor or with connecƟons. 
f. We rely on redundancy and staƟsƟcal distribuƟon to obtain air quality maps with staƟsƟcally meaningful 


values. Coupling our method with regular high accuracy measurements in the same city would allow to 
calibrate our data. 


g. All our data is safely stored 24/7  
h. We have automaƟc alerts in place to noƟfy us if something is abnormal with the data inflow. 


CommunicaƟon back to drivers is done on a regular basis not only to pay them but to inform them of any 
problem with the sensor or their driving paƩerns. 


4. Our main monitoring cost is driver compensaƟon (paid to community members). More than half of our total 
monitoring budget returns to communiƟes. We will have a separate budget for community engagement. 


a. Cost esƟmates: 
i. Direct costs:   $150 per sensor, $75 per install, $6k/month for admin/logisƟcs, $8k per month for 


communicaƟon/coordinaƟon with community stakeholders, $1k/month for Google cloud tools, 
and $100/month for ride-hailing drivers and  $40/month for regular community members. 
AddiƟonal high accuracy mobile plaƞorm will cost approximately $100k per vehicle or plaƞorm. 
$100k includes the cost of high accuracy monitoring instruments and operaƟon of a vehicle. This 
will enable real Ɵme calibraƟon of low -cost air quality sensors as explained earlier.  


ii. Indirect costs:  $10k/month for soŌware plaƞorm maintenance/support, $6k for project 
management and overhead. The team will include university researchers from UCI, UCR, and UC 
Berkeley and their indirect rate will follow typical rate between UC and CARB. 


iii. Data management: included in the $10k/month for soŌware maintenance/support. If we are in 
charge of ingesƟng and harmonizing the data from several different sources (besides our own), 
then addiƟonal work and resources might be needed. 


b. Monthly 
5. We would need about 4 months to get the sensors available for installaƟon 


a. From the go on the project we expect to need 20 months to achieve a full year of monitoring with the 
target number of sensors. 


b. We can deploy the 800 sensors on community cars before early 2025. That is to map air quality with a 
coverage of 50/month in areas where the priority populaƟons and communiƟes live. We can assume that 
these populaƟons represent 20 million inhabitants in California. 


6. The university researchers included in this team took part in AB617 projects and they have extensive experience in 
developing monitoring plans, data analysis, and communicaƟon with communiƟes and agencies. Professor Jung at 
UCR will oversee the overall acƟviƟes of university parƟcipants and community engagement along with Professor 
Jun Wu at UCI. 


7. We have a data collecƟon monitoring plan, and we have a set of documents, forms and videos used for recruiƟng, 
training and monitoring. 


Data CollecƟon, Storage, ReporƟng 


1. It varies with their needs. The raw data is stored as JSON and csv files. We can export it in various formats upon 
request. Our final product is a combinaƟon of raw data, staƟsƟcs on polluƟon levels over the target area, color 
coded maps, server based response to hƩp requests issued by cars in traffic or client devices, polluƟon indices over 
specified routes etc. We are also developing a personal exposure tracker that community members will be able to 
use to track their personal exposure based on the data collected in their community. 
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2. We mostly use public Python libraries and Google cloud plaƞorm products and services to collect, process and 
display the air quality data. These products are either compaƟble with mobile monitoring data or were customized 
by Airlib to deliver the required output. 


3. We have been doing it for several years. We have tested or used several publicly available products. We have 
limited experience with ESRI but could definitely use it upon request.    


4. We have generated or parƟcipated in the generaƟon of air quality maps with the city of Bordeaux, France and 
Atmo Nouvelle Aquitaine. DisseminaƟon was a sensiƟve subject as the informaƟon needed to be easily 
understandable and not generate unnecessary worries with the populaƟon, while being compaƟble with the city’s 
plan and intenƟons. 


5. We would ingest all sources in a common Google cloud storage volume and process it to harmonize the formats. 
We have good experience working with large amounts, storing them safely and making them accessible for 
processing and display.  
For example: we use H3 (Uber Hexagonal Hierarchical spaƟal index) as a tool for referencing locaƟons. 
For data storage we recommend Redis of Google as it is a very versaƟle tool that enables quick and safe access to 
data.  
For data visualizaƟon, using ArcGIS (ESRI) might be the best tool as it is widely used and is a mature plaƞorm with 
many opƟons. We have experience with several standard geographical visualizaƟon libraries. 


 


Feedback 


1. Airlib’s plaƞorm is operaƟonal, automated and allows us to scale air quality data collecƟon at very compeƟƟve cost. 
We do not know of any other company that can collect roadway level air quality data on a large scale and so cost 
efficiently. 


2. AB617 projects were great but the SMMI could consider funding air quality mapping on a broader scale without 
limiƟng it to a set of communiƟes. 
The RFP should recognize the trade -off between accuracy of air quality data and the cost and the area covered and 
the spaƟal resoluƟon. We strongly suggest the RFP to include the use of low-cost air quality sensors to significantly 
widen the area of monitoring to unprecedently large area compared to the previous AB617 projects.  The RFP 
should allow teams to cover much bigger areas such as the whole Bay Area, the whole South Coast Air Basin, the 
part or whole central California. By doing so the RFP may let the bidders think how to combine low cost air quality 
sensors with high accuracy and high cost lab instruments to make a hybrid monitoring system. We already propose 
such a novel calibraƟon and deployment method in this response. By doing so some innovaƟve method which can 
improve the accuracy of low cost sensors and reduce the need to research level instruments may come up.  
The RFI could menƟon a Ɵme limited data collecƟon project and a permanent surveillance data collecƟon that 
would remain acƟve indefinitely. Our plan at Airlib is to keep monitoring key US ciƟes on a permanent basis to have 
very recent data for mapping purposes but also for alert or warning purposes. 
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AƩachment C:  Rough order of magnitude cost esƟmate 


The following are approximate numbers, for informaƟon only. We assume: 


- a 6 to 8 month preparaƟon and planning period: procurement of sensors, planning and coordinaƟon with communiƟes, 
training of parƟcipants, sensor installaƟons 


- a full 12 month data collecƟon period 
- 800 sensors on community cars: combinaƟon of ride-hailing cars and regular community member cars. 


Sensor procurement:    $120 k 
Sensor installaƟons on cars:   $60 k 
Full data collecƟon for 12 months 


AdministraƟon/logisƟcs   $72 k / year   $6 k / month 
Payments to community drivers  $560 k over 12 months   $46.7 k / month 
Technical support/soŌware  $140 k /year   $12 k / month 
Management/overhead   $60 k / year   $5k / month 


 External cloud resources    $24 k / year   $2k / month 
 


Total for project = 180k + 856k + community relaƟons/coordinaƟon budget to be assessed later 


Of that amount more than 50% is used for compensaƟon of community parƟcipants for installaƟons and car use. 


Not included are the costs of reference equipment on-board a few cars for calibraƟon purposes + the work associated with 
the data processing and calibraƟon itself. Rough order of magnitude is $400k. 


Not included are the costs of community engagement and university researchers and their acƟviƟes for the project. We 
have an innovaƟve method to get representaƟve input from mulƟple communiƟes with large populaƟons developed by 
professor Kevin Esterling using a specially designed web plaƞorm. We have experienced university researchers who took 
part in AB617 projects or similar projects. 


 


State’s quesƟons: 


1. Our main plaƞorm is currently operaƟonal on 6 ciƟes and can accommodate 100 ciƟes with no significant 
architecture change. We are planning to map the top 50 US ciƟes within 3 years and are currently raising funds to 
do so. 


2. With 800 cars operaƟonal over a month, we would collect data for approximately 40000 hours per month. That is 
approximately 1.5 billion sensor readings over 1 million miles driven each month. Over a year it is 12 Ɵmes these 
amounts. 


3. Accuracy of the sensor readings could be below CARB’s requirements. That is why we suggest that our cost 
effecƟve soluƟon be coupled with some monitoring performed by more accurate instruments or short term mobile 
labs. 


4. Not that we know of. 


 


Vendor’s assumpƟons: No other assumpƟons than the ones menƟoned above. 
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Appendix: Team members informaƟon 
 


Arun Raju,  arun@engr.ucr.edu 


Associate Research Engineer  Associate Director-Operations, CECERT Dept, UC Riverside 


https://profiles.ucr.edu/arunsatheeshkumar.raju1 


Coordinated the CARB funded Community Air Monitoring grant for CE-CERT. Participated in Community Air Group meetings, 
student symposiums, and other events. Also serving as UCR Principal Investigator for the Eastside Climate Collaborative, a 
Transformative Climate Communities project that involves community investment. UCR’s role is developing and implementing 
a performance tracking plan, including multiple, air quality, climate, renewable energy, economic and other benefits to the 
community over a five year period. 


 


Cesunica Ivey iveyc@berkeley.edu 


Assistant Professor of Civil and Environmental Engineering at UC Berkeley 


 Contract # G18-CAGP-11; $300k; Subawardee to CCAEJ; Co-PI; Ivey led the technical research portion of a community 
air grant in West San Bernardino. Results corroborate lived experiences regarding disproportionate exposure burdens for 
PM2.5 for residents living nearest to the BNSF intermodal facility. 


 Contract # 22RD020; $75k; PI; White paper contract to develop a guidance document for the deployment of low-cost 
sensors in impacted communities for the support of community-led indoor air quality monitoring. 


 Contract # 21RD011; $25k; PI; White paper contract to compile the state-of-the-science research in time-activity patterns 
to improve air pollution exposure estimates. 


 Contract # 20RD010; $500k; Co-PI; Subawardee to UC Riverside; Grant to understand PM2.5 formation regimes in 
California over the past 30 years. 
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Professor Kevin Esterling, kevin.esterling@ucr.edu 


Professor of Public Policy and Political Science, UC Riverside 


Director, Laboratory for Technology, Communication and Democracy  (TeCD-Lab) 


https://tecd-lab.ucr.edu/  https://profiles.ucr.edu/kevin.esterling 


 
Esterling has previously received two grants totaling $100,000 from the Democracy Fund to fund the phase 1 development of 
Prytaneum's front and backend architecture, as well as a recent $200,000 grant from the UCR OASIS program to fund the 
phase 2 development that will integrate LLM-based algorithmic support for content curation and insight mining. The OASIS 
grant is current, and is a collaboration between the State of California Mental Health Services Oversight and Accountability 
Commission (MHSOAC) to evaluate Prytaneum in three upcoming, regional public meetings focused on implementing mental 
health services spending in Riverside County public schools. In these meetings, Esterling's team plans to host approxiamately 
600 residents of Riverside County.  These meetings will use this community input to inform outreach, to identify early signs of 
unmet mental health needs, reduce stigma and discrimination, and prevent unmet mental health needs from becoming severe 
and disabling, with a particular focus on the needs of historically underserved communities. This project will inform the 
MHSOAC as it oversees millions of dollars in grant funding in Riverside County to create support for mental health in our 
schools and in the community. 
 
He currently has a grant from the Institute of Education Sciences, ``Connecting Classrooms to Congress: Fostering Civic 
Engagement via Online Deliberative Town Halls," (co-PI, $2,000,000, 4 years) that funds the development of a new high 
school curriculum module which has a capstone activity for students to meet with their member of Congress using 
Prytaneum.  This initiative has partially funded the development of Prytaneum.  His team has recruited 40 teachers and over 
2,000 students to evaluate the curriculum and the platform integration.  The initiative aims, in a tangible way, to create direct, 
healthy, and informed dialog between the nation’s youth and their representatives. 
 
About a decade ago, in partnership with the Congressional Management Foundation, Esterling was PI for an NSF-funded 
research team to work with the U.S. Congress on developing a new town hall for online constituent engagement. With over 
$180,000 from NSF, the research team developed and evaluated the prototype for Prytaneum in collaboration with 12 
Members of the U.S. House of Representatives and one U.S. Senator, from all across the United States, who conducted more 
than 20 online town halls involving over 2,000 constituents. In conducting the research with actual elected officials, this 
research observed how the online Deliberative Town Halls work in the practice of democracy, rather than how laboratory 
subjects behave in a hypothetical simulation of democracy. 
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Professor Jun Wu, junwu@uci.edu  


Public health with research interest in Environmental Exposure Assessment, Environmental Epidemiology, and 
Environmental Health Disparity, UC Irvine 


I have been serving as advisor to and/or collaborator of three Southern California community partners: Getting Residents 
Engaged in Empowering Neighborhoods (GREEN) - Madison Park Neighborhood Association (MPNA), Orange County 
Environmental Justice (OCEJ), Communities for a New California (CNC) Education Fund, and Anaheim Union High School 
District.  
 I helped GREEN-MPNA to receive funding and further conduct research for three funded projects (funding went to the 


community partner through US EPA, Cal EPA, California Air Resources Board) since 2021 to present. I closely worked with 
GREEN-MPNA on 1) study design and implementation; 2) data analysis, result interpretation, and manuscript writing; 3) 
result dissemination to community members and government officials; 4) leading monthly workshops/seminars to educate 
different sub-groups of the community members on various topics related to air pollution, lead contamination, and health. In 
terms of air quality monitoring, I work with the community partner in designing and implementing field campaigns: 
o First, I helped the GREEN-MPNA in designing an US EPA funded field study called “Toxic Tours.” I helped design 


sampling routes, select and test a portable sensor (Atmotube) and a GPS data logger (Qstarz® Travel Recorders), and 
help training the team on use of the sensors. Since a primary concern expressed by community members was potential 
air pollution originating from the industrial corridor, four air monitoring routes were established that encircled various 
sections of the industrial corridor along with one route that encompassed the freeway system. This work was published in 
the paper below: 


- Masri S, Cox K, Flores L, Rea J, Wu J. 2022. Community-engaged use of low-cost sensors to assess the spatial 
distribution of PM2.5 concentrations across disadvantaged communities: results from a pilot study in Santa Ana, CA. 
Atmosphere: doi:10.3390/atmos13020304. 


 
o Second, I helped the he GREEN-MPNA in designing and implementing a CARB funded 3-year study, in which air pollution 


and noise are sampled for other communities’ concerns related to non-industrial sources, including fireworks and trucks. I 
helped with the field campaign before, during, and after the July 4th episodes in 2022 and 2023, in which indoor and 
outdoor PM2.5 concentrations were measured at 17 homes in Santa Ana. These homes were chosen based on their 
location (e.g. close to major firework emission sources) and willingness of the residents to participate in a sampling 
campaign of approximately 30 days. Part of the results from this work was included in the following publication:  


- Masri S, Flores L, Rea J, Wu J. 2023. Race and Street-Level Firework Legalization as Primary Determinants of 
July 4th Air Pollution across Southern California. Atmosphere: 14, 401. https://doi.org/10.3390/atmos14020401. 


 
 I helped OCJE in collecting soil samples at over 500 locations in Santa Ana in October, 2019. This project aimed to address 


residents’ concerns about the high lead levels in the soil. The sampling locations were designed to ensure that 1) each 
Census tract had at least 6 samples when possible; and 2) locations cover seven representative land-use types, including 
arterial roads, schools, parks, gardens, industrial areas, business areas, and residential units. I further helped with data 
analysis and the results can be found in the following published paper: 


- Masri S, LeBrón AMW, Logue MD, Valencia E, Ruiz A, Reyes A, Lawrence J, Wu J. 2020. Social and spatial 
distribution of soil lead concentrations in the City of Santa Ana, California: Implications for health inequities. 
Science of the Total Environment: 743:140764. doi: 10.1016/j.scitotenv.2020.140764. PubMed PMID: 32663692. 


- Rubio JM, Masri SF, Torres IR, Sun Y, Flores P, Logue M, LeBrón AMW, Wu J. 2022. Use of historic mapping to 
understand sources of soil Pb contamination: Case study of Santa Ana, CA. Environmental Research 212: 113478. 


 
 Through my ongoing California Air Resources Board funded project (#21RD003), I have worked with CNC Education Fund 


in Coachella Valley, Riverside to address the concerns of community members on wildfire impacts. We administered 
questionnaire survey and focus group discussions related to wildfire perception and smoke impacts to the communities. We 
are currently analyzing the data and writing manuscripts based on this data.  


 Further, I worked closely with OCEJ and GREEN-MPNA in securing NIH funding to further examine children’s life course 
lead exposure and their academic and neurobehavior outcomes: 


 
“Inequities in Childhood Life-Course Lead Exposure and Academic and Neurobehavioral Outcomes (I-
CLEAN)” 


National Institute of Environmental Health Sciences (R01ES034445) 
Effective Dates: 5/9/2023 – 2/29/2028 
Role: MPI with LeBron and Orange County Environmental Justice 
This study will establish a prospective and longitudinal cohort of 600 elementary school children in 
Santa Ana focusing on the impact of life-course exposure of metals (Pb and others) on children’s 
behavioral development and school academic performance. Children’s deciduous teeth and blood will 
be sampled; longitudinal outcome data will be collected. Through community-academic partnership, 
the study will also develop, disseminate, pilot, and evaluate a multi-level (e.g. household, school, 


$2,703,783 
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neighborhood, city, county) Public Health Equity Action Plan to raise awareness of the health and 
academic implications of Pb exposures and mitigation strategies; improve childhood Pb screening 
and intervention; pilot community-led projects including Pb remediation and intervention. 


 Finally, I have worked with the Anaheim Union High School District in monitoring the PM2.5 concentrations in their school 
district. I discussed the needs of the school district and found that they want to monitor indoor air rather than outdoors and 
that school library would be the best place to install air sensors because they are likely the most used place among 
students. My team installed 18 PurpleAir sensors inside each of the middle school and high school in the school district in 
their school libraries. In addition, we installed 4 outdoor PurpleAir sensors in selected schools whose distribution covers the 
entire school district.   
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Appendix: Airlib air quality map example 
 


San Francisco PM 2.5 map 


Grid pitch = 50 meters 


 


 








2023CARB_SMMI-RFI001 RFI submission cover letter


Delivered via e-mail to smmi@arb.ca.gov on 11/2/2023.


To: David Ridley and the SMMI team at the California Air Resources Board:


Please find attached Aclima, Inc.’s written response to RFI 2023CARB_SMMI-RFI001.


On behalf of the Aclima team, I certify that the information in the response is true and accurate to


the best of my knowledge at the time of submittal.


Sincerely,


Beaudry Kock


Product Manager


699 Lewelling Blvd., Suite 146/335


San Leandro, CA 94579-1804


415-234-0626


beaudry.kock@aclima.io



mailto:smmi@arb.ca.gov

mailto:beaudry.kock@aclima.io





Contents


Attachment A — Vendor profile 3


Data products 6


Applications 9


Mobile measurement platform 9


Services 10


Attachment B — Vendor questions 15


I. General questions 15


II. Engagement & coordination 22


III. Mobile monitoring technologies & capabilities 32


IV. Data collection, storage, & reporting 55


V. Feedback


63


Attachment C — Rough Order of Magnitude Cost Estimate 64


I. Rough Order of Magnitude 64


II. Answers & assumptions used in cost estimate 66


Glossary 70


© Aclima, Inc. 2023 2







Attachment A: Vendor profile


Attachment A — Vendor profile


1 Identify the Company Name, address, city, state, and zip code, telephone.


Aclima, Inc.


699 Lewelling Blvd., Suite 146/335


San Leandro, CA 94579-1804


415-234-0626


2
Identify the name, title, address, phone number, and email address of the primary


contact person for this RFI.


Beaudry Kock


Product Manager


699 Lewelling Blvd., Suite 146/335


San Leandro, CA 94579-1804


415-234-0626


beaudry.kock@aclima.io
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Attachment A: Vendor profile


3
Provide a brief overview of your company including number of years in business, number


of employees, nature of business, and description of clients.


Aclima is a Public Benefit Corporation and climate tech company catalyzing bold climate action that


reduces emissions, protects public health, and delivers clean air for all. Powered by its network of


roving sensors, Aclima measures air pollution and greenhouse gases across cities, regions, and states


with block-level resolution. The company’s professional analytics software, Aclima Pro, translates


billions of scientific measurements into interactive maps and analytics that are designed to inform and


empower clean air decision-making, with a focus on intuitive tools that support communities —


particularly those hardest hit by air pollution. Aclima’s customers include regulators, utilities,


companies, and communities working to reduce emissions and protect public health and the


environment (Chambliss et al. 2021
1
; Riddell et al. 2021


2
; Solomon et al. 2020


3
; Apte et al. 2017


4
).


Aclima was founded in 2008 and is headquartered in San Leandro, CA. The company has 30-40


employees.


4 Identify any parent corporation and/or subsidiaries, if applicable.


N/A.


4
Apte, J. S., Messier, K. P., Gani, S., Brauer, M., Kirschstetter, T. W., Lunden, M. M., Marshall, J. D., Portier, C. J., Vermeulen,


R. C. H., and Hamburg, S. P.: High-Resolution Air Pollution Mapping with Google Street View Cars: Exploiting Big Data, Environ.
Sci. Technol. 51, 12, https://pubs.acs.org/doi/10.1021/acs.est.7b00891, 6999–7008, 2017.


3
Solomon, P. A., Vallano, D., Lunden, M., LaFranchi, B., Blanchard, C. L., and Shaw, S. L.: Mobile-platform measurement of air


pollutant concentrations in California: performance assessment, statistical methods for evaluating spatial variations, and


spatial representativeness, Atmos. Meas. Tech., 13, 3277–3301, https://doi.org/10.5194/amt-13-3277-2020, 2020.


2
Riddell, C. A., Goin, D. E., Morello-Frosch, R., Apte, J. S., Glymour, M. M., Torres, J. M., and Casey, J. A.: Hyper-localized


measures of air pollution and risk of preterm birth in Oakland and San Jose, California. International Journal of Epidemiology


50 (6), 1875-1885, https://doi.org/10.1093/ije/dyab097, 2021.


1
Chambliss, S. E., Pinon, C. P. R., Messier, K. P., LaFranch, B., Upperman, C.R., Lunden, M.M., Robinson, A.L., Marshall,


J.D.,and Apte, J. S.: Local- and regional-scale racial and ethnic disparities in air pollution determined by long-term mobile


monitoring, PNAS 118 (37), https://doi.org/10.1073/pnas.2109249118, 2021.
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Attachment A: Vendor profile


5
Give a brief description of your company’s product(s), platform(s), service(s), etc. that


may be relevant to this RFI.


Aclima’s solutions (products, platforms, and services) are built on more than a


decade of operating experience and diverse partnerships in disproportionately


impacted communities across California and nationwide. Aclima’s hyperlocal


mobile air monitoring system comprises tightly integrated vehicle and sensor


platforms; data processing and storage; intelligent and dynamic planning and


operations capabilities; and visualization and analytics software.


Aclima offers a suite of data products for pollutants, greenhouse gases, and air toxics, placed in


context with socioeconomic data useful for helping communities identify and respond to


disproportionate impacts. Aclima’s web-based software products help stakeholders develop a shared


understanding of air quality concerns and move quickly to emissions reduction. Aclima supports


clients with additional services including dedicated customer success, natural gas leak monitoring,


and stationary site data integration.


Practical, equitable impact


Aclima’s hyperlocal mobile air monitoring solution is predicated on partnering with disproportionately


impacted communities — and the regulators who serve them — to support practical applications of


mobile air quality data towards emissions reduction. Aclima has demonstrated the largest scale of


hyperlocal air measurements to date in New York State, covering 410,000 miles of roads, serving


5,200,000 people, and informing emission reduction plans across multiple disadvantaged communities


across 10 urban regions. Aclima is supported by leading environmental justice advisors who have


helped develop a model focused on providing timely, accurate, and user-friendly information on


community exposure to air pollution that supports effective mitigation efforts. Aclima has worked


since its inception to cultivate strong relationships with communities, which help ensure the


company’s suite of products and services are useful and effective.


Founded in rigorous science


Aclima’s solution includes patented methodologies built by a team with decades of atmospheric, data


science, and monitoring hardware experience, as well as strong ties to leading research in academia.


Aclima has partnered with the world’s most innovative institutions in air quality, including regulators


such as California’s Air Resources Board, Bay Area and South Coast air quality management districts,


and a statewide partnership with New York State’s Department of Environmental Conservation.


Aclima has also partnered with leading research institutions such as the US EPA, UC Berkeley,


Lawrence Berkeley National Lab, and Google.


© Aclima, Inc. 2023 5







Attachment A: Vendor profile


Data products


Aclima provides a suite of data products for criteria pollutants, greenhouse gases, and air toxics:


pollutant basemaps, indicators, and spotlights. These products vary by spatial and temporal


resolution and address different needs.


Basemap


Aclima’s Basemap product provides hyperlocal ambient concentration estimates across community,


regional, or statewide areas for a range of core pollutants. The Basemap product complements


stationary and community initiatives’ data by providing pollutant concentrations at unprecedented


spatial resolution across wide geographies, allowing regulators and agencies to identify high burden


areas at a hyperlocal level, quantify the impacts, and track mitigation efforts over time.


Aclima’s core pollutant coverage includes:


● Carbon dioxide (CO2)


● Carbon monoxide (CO)


● Fine particulate matter (PM2.5)


● Nitrogen dioxide (NO2)


● Ozone (O3)


● Black carbon (BC)


Users receive daily updates of the in-progress, sensor-collected data as well as quarterly summary


updates. At the end of the data collection period, the basemap provides a long-term estimate (i.e.


quarterly or annual) of ambient concentrations for individual 100 meter road segments. In addition to


simple aggregation statistics (e.g., medians) of the individual samples over time, the final product


includes a data-driven modeled output that removes temporal sampling bias while preserving


persistent hyperlocal features in the data
5
.


The final output also includes a rigorous QA/QC process that ensures high quality underlying verified


data. More information about the scientific and engineering bases of Aclima’s mobile monitoring


platform is available here or by request.


5
Apte, J. S., Messier, K. P., Gani, S., Brauer, M., Kirschstetter, T. W., Lunden, M. M., Marshall, J. D., Portier, C. J., Vermeulen,


R. C. H., and Hamburg, S. P.: High-Resolution Air Pollution Mapping with Google Street View Cars: Exploiting Big Data, Environ.
Sci. Technol. 51, 12, https://pubs.acs.org/doi/10.1021/acs.est.7b00891, 6999–7008, 2017.
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Indicators


Aclima’s Indicator data products help regulators and agencies more easily screen over large areas for


actionable indications of specific sources of emissions including volatile organic compounds (VOCs),


biogenic methane, natural gas, and diesel, so that they can move rapidly and confidently towards


mitigation.


These products highlight locations where enhancements are detected demonstrating chemical


signatures typical of certain emission types that can provide actionable data while collection is in


progress. This product family informs source identification, expediting focused investigations, and


mitigation by regulators.


Air Toxics TVOC Screen


Covers a large spectrum of volatile organic compound emissions across


dozens of potential sources. These might include evaporative sources (e.g.,


paint storage and manufacturing, foam and plastics manufacturing,


refrigerant storage and manufacturing, gas stations, fuel storage facilities,


and laundromats); combustion sources (e.g., mobile sources, power


generation, flaring, etc); and more.


Biogenic Methane Source Indicator


Reports on emissions typically associated with farms (via livestock),


wastewater facilities, landfills, and other areas where bacterial


decomposition occurs.


Diesel Source Indicator


Uses proxy measurements to track emissions associated with combustion


from diesel engines, including from heavy duty trucks.


Natural Gas Leak Indicator


Highlights emissions typically associated with natural gas leaks. This data


product aggregates an extensive set of methane enhancement detection


events, evaluates them based on chemical composition indicative of gas


leaks, and clusters the detections down to hyperlocal indications.
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Spotlights


Aclima’s Spotlight product enables responsive and timely investigations of community concerns and


can help regulators and agencies assess mitigation efforts.


Left: Red Hook, NY Spotlight area


Right: Complete Brooklyn Basemap area


The Spotlight methodology involves short, intensive data collection campaigns in specific locations,


and can target a variety of pollutants and sources. For example, BTEX (benzene, toluene,


ethylbenzene, and xylene) Spotlights target air toxic hotspots (often identified by the Air Toxics


TVOC Screen product) with speciated BTEX measurement capabilities. These data are displayed in


the form of heatmaps to highlight the locations with the highest density of BTEX enhancements.


Community Impact and Investment Index


Available through Aclima Pro, the Community Impact and


Investment Index helps communities and decision-makers identify


and respond to disproportionate impacts. Delivered in partnership


with Urban Footprint, the Community Impact and Investment


Index dataset offers a range of indicators contributing to


community risk including environmental exposures, climate, and


health and socioeconomic factors. An example of deployment of


the Index to highlight disparities in exposure to pollution based on


race, income, and other socioeconomic factors is available here.
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Applications


Aclima Pro


Aclima delivers most of its data products through Aclima Pro, a


proprietary, geospatial analytics and visualization application


that enables technical specialists to accelerate and enhance


typical regulator and advocate workflows: identify areas of


concern, compare across regions, assess impacts of mitigation


efforts, and collaborate with stakeholders. Aclima Pro is


accessed by licensed users through a web-based SaaS


(software-as-a-service) subscription (other customer support


models available).


Community tools


Aclima offers public-facing, interactive, and web-based


interfaces for air quality regulators, community-based


organizations, and the general public. These interfaces enable a


diverse set of stakeholders to build a common understanding of


air quality data and use it as a foundation for effective


mitigation and climate action work.


Mobile measurement platform


Aclima has built and configured a broad range of sensors ​​into a single device, referred to as Aclima


Mobile Nodes (AMN), that it verifies, calibrates, and maintains. The AMN is the foundation of Aclima’s


scalable collection of high-quality hyperlocal air quality data. AMNs are installed in the company’s


fleet of low-emission vehicles (consistent with state goals, e.g., ACCII and Governor EO N-79-20)


driven by Aclima employees hired from the community where monitoring is taking place.


Based on a defined geography and engagement with regulators and communities, Aclima designs an


intelligent daily drive plan to its network of vehicles, optimizing for different data collection needs.


For a given geography, data are collected block-by-block across community, regional, or state-wide
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areas and transmitted in real-time to Aclima’s end-to-end data platform for storage, processing, and


analysis.


Aclima’s mobile measurement platform is complementary to other supplemental monitoring


initiatives like air districts’ short-term mobile labs targeting specific pollutants.


Services


Customer success & implementation


Aclima complements its product offerings with a team of atmospheric scientists, data scientists, and


engineers who provide active support to help customers and communities understand the data and


conduct analyses to meet their objectives. These might include custom deconstruction of diurnal


patterns across territories, short-notice investigations at commercial ports, or development of


custom analysis projects.


Natural Gas Leak Standard Operating Procedure


In addition to the Natural Gas Leak Indicator data product, Aclima has also developed a Standard


Operating Procedure (SOP) for reporting on leaks detected during mobile monitoring, which includes


leak discovery, verification, and resolution. This SOP aligns key stakeholder groups — including


utilities, regulators, community groups, and the public — to a shared understanding on natural gas


leaks in the region where monitoring occurred as well as the mitigation efforts being made to reduce


risk. Further, Aclima conducts post-mitigation monitoring in communities to assess the effectiveness


of mitigation efforts.


Stationary monitoring location selection


The high resolution and large scale of Aclima’s mobile approach allows the company’s data science


team to assist with recommendations for where to place future stationary monitoring sites and which


types of sensors to use. These sites can support improved monitoring in areas of greatest concern.
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6
List and briefly describe the projects and/or activities your company was engaged


within the last ten (10) years that are similar to the project identified in the RFI.


Aclima has been pioneering mobile monitoring for over a decade. Beginning with a


limited Google Street View partnership and mobile laboratories in 2014, Aclima’s


mobile monitoring platform and operations have evolved and grown considerably.


Aclima’s most recent large-scale deployment was for the state of New York.


Beginning with a partnership with Google Street View, Aclima used mobile laboratories equipped with


research-grade instrumentation to develop methods to efficiently map urban areas at fine spatial


scales over short time periods, starting with Denver in 2014 and expanding to map selected


neighborhoods in the larger San Francisco Bay Area in June 2015 using Aclima’s block-by-block,


repeat pass (monitoring visit) methodology. At that time, dedicated staff and research partners


manually performed drive/route planning.


In the spring of 2019, Aclima started mapping operations with its own dedicated fleet outfitted with


the purpose-designed onboard mobile sensing device, the Aclima Mobile Node (AMN). Aclima’s mobile


platform deployment is supported by automatic drive plan generation and significant automation of


data ingestion and Quality Assurance (QA) processes that make it possible to carry out routine


mapping quickly and efficiently with limited need for trained technical oversight.


Table 1 lists all of the locations that Aclima has performed mobile mapping similar to that outlined in


the RFI. The list includes areas where Aclima used a mobile laboratory with research-grade


equipment and a dedicated fleet with Aclima’s sensor-based mobile mapping platform.


Table 1: Mobile air monitoring projects


Location Time Frame Measurement Technology Pollutants


Denver July – Aug 2014 Research-grade O3, PM2.5, NO2, NO, BC


SF Bay Area June 2015 – June 2019 Research-grade O3, PM2.5, NO2, NO, BC,


CH4, UFP


West Oakland Summer 2019 – Summer


2021 (Quarterly)


Aclima Mobile Node O3, PM2.5, NO2, NO, CO,


CO2


San Diego Spring 2019 – Spring 2020 Aclima Mobile Node O3, PM2.5, NO2, NO, CO,


CO2, BC


La Paz, MX Spring 2019 – Spring 2022 Aclima Mobile Node O3, PM2.5, NO2, NO, CO,


CO2, BC
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Location Time Frame Measurement Technology Pollutants


World Wide across 5


continents


Fall 2019 – Winter 2022 Aclima Mobile Node in


Google Street View


vehicles


O3, PM2.5, NO2, NO, CO,


CO


San Francisco Bay Area Fall 2019 – Spring 2023 Aclima Mobile Node O3, PM2.5, NO2, NO, CO,


CO2, CH4


Sacramento Oct 2020 – Feb 2021 Aclima Mobile Node O3, PM2.5, NO2, NO, CO,


CO2


San Bernardino/Muscoy


East Los Angeles/Boyle


Heights/West


Commerce


July – Sept 2021 Aclima Mobile Node O3, PM2.5, NO2, NO, CO,


CO2, BC, CH4


Bassett/Avocado


Heights


July – Sept 2021, 2022, &


2023


Aclima Mobile Node O3, PM2.5, NO2, NO, CO,


CO2, BC, CH4


Bronzeville, Chicago &


Rockford IL


Fall 2021 – Winter 2022 (4


quarters)


Aclima Mobile Node O3, PM2.5, NO2, NO, CO,


CO2, BC, CH4


Dublin, Ireland Spring 2021 – Summer


2022


Aclima Mobile Node in


Google Street View


vehicle


O3, PM2.5, NO2, NO, CO,


CO2


Hamburg, Germany Fall 2021 – Winter 2022


(Annual)


Aclima Mobile Node in


Google Street View


vehicle


O3, PM2.5, NO2, NO, CO,


CO2


NY State Summer 2022 – Fall 2023


(Annual)


Aclima Mobile Node O3, PM2.5, NO2, NO, CO,


CO2, BC, CH4, TVOC,


BTEX


Washington DC June 2023 (2 week pilot) Aclima Mobile Node O3, PM2.5, NO2, NO, CO,


CO2, BC, CH4


Aclima has monitored air quality in AB 617 communities for the San Diego Air Pollution Control


District and the South Coast Air Quality Management District (SCAQMD). For SCAQMD, Aclima


operated its mobile monitoring platform in the San Bernardino/Muscoy and the East Los


Angeles/Boyle Heights/West Commerce communities. Aclima collected data on a suite of pollutants,


including O3 PM2.5, NO2, NO, CO, CO2, BC, and CH4 at 1 Hz on every street in the community, covering


close to 50 square miles between July and September of 2021. Staff at the SCAQMD accessed the


data through subscriptions to Aclima Pro. Aclima created interactive reports for the public that


combined the hyperlocal air pollution concentration estimates with the locations of sensitive sites


and stationary sources. The community reports also included indications of areas that were


specifically influenced by diesel, automobile, and particulate matter sources.
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Aclima has practical experience mapping large geographic regions on an annual basis. Aclima mapped


five Bay Area counties and four partial counties totaling 5,580 square miles for BAAQMD, starting in


the fall of 2019. In 2022, Aclima began a state-wide air quality mapping initiative in New York State


for the New York Department of Environmental Conservation (NYSDEC) in support of the state’s


Climate Leadership and Community Protection Act (CLCPA). Aclima’s mobile monitoring fleet


measured in 10 urban regions across the state, from boroughs in New York City to upstate cities,


focusing on communities overburdened by environmental pollution. Aclima’s mobile fleet measured


O3, PM2.5, NO2, NO, CO, CO2, BC, and CH4 as well as air toxics. The data were provided via Aclima Pro


to both NYSDEC atmospheric scientists as well as community-based organizations partnering with


NYSDEC. The NYSDEC plans to use the data in partnership with community-based organizations to


identify and implement solutions that reduce emissions impacting public health and the environment


and achieve the goals laid out in the CLCPA.
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7
Are there any of the requirements described in the Proposed Environment section not


technologically feasible with your existing service(s), product(s), platform(s)?


Aclima’s mature, standardized, scalable, and versatile mobile monitoring platform


is designed to target a core set of pollutants. It can also integrate, complement


and efficiently target limited supplemental monitoring for air toxics. Any


requirements to scale supplemental monitoring to the majority of


disproportionately impacted communities in the same manner as the core pollutant


monitoring would be prohibitively expensive, of limited utility, and is not


recommended.


Aclima has focused on maturing a standardized, scalable, and versatile mobile monitoring platform


that can measure a large suite of priority air pollutants and greenhouse gases in a routine and


repeatable fashion. Aclima’s approach can be scaled over multiple geographic areas throughout the


state — a unique capability in the industry and well-suited to meeting SMMI objectives around


characterizing community levels of exposure, source identification, and measuring mitigation


effectiveness. Aclima’s fleet also includes specialized vehicles capable of measuring an expanded


suite of pollutants. These vehicles are operated as in-motion mobile platforms but also have the


ability to be self-powered while stationary for durations longer than an hour and do not require


technical staff to operate.


“Short-term mobile laboratories” are appropriate for detection of a secondary list of pollutants such


as a broader suite of air toxics, but the successful operation of these laboratories requires dedicated


and trained technical staff to oversee day-to-day operation of specialized instruments, data


acquisition, and analysis. This model is prohibitively expensive to expand statewide under the same


assumptions as the priority air pollutants (covering the majority of SB 535 populations and all AB 617


consistently nominated, disproportionately impacted communities) but can be used for targeted


monitoring to supplement the mobile platforms, particularly if the mobile platform identifies areas


of concern (e.g., elevated levels of BTEX and PM2.5, observations by vehicle operator including visible


emissions).


In an effort to reduce customer costs and efficiently identify sources, hyperlocal data from Aclima’s


monitoring platform can be used to direct the deployment of these types of mobile laboratories. The


end-to-end data platform can also ingest and visualize mobile and stationary data from mobile


laboratories operated by third parties.
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Attachment B — Vendor questions


I. General questions


1


What scale of operation would be required to bid on a future RFP of the concept


described here? Are there any minimum requirements necessary at which below you


would not be interested in bidding on a proposal of this nature?


The SMMI aims to significantly expand air quality monitoring coverage and improve


outcomes for disproportionately impacted communities.


Given authorized funding and reasonable assumptions, Aclima can conduct


block-level mobile monitoring that covers more than 90% of the population in CES4


Disadvantaged Communities and all AB 617 consistently nominated communities as


well as support numerous L-CERPs as described in the recently approved AB 617


Blueprint 2.0.


Aclima can deliver hyperlocal measurements and actionable analyses for a core list


of pollutants, and timely hotspot screening for a range of additional pollutants


such as VOCs, biogenic methane, natural gas, and for diesel proxies such as Black


Carbon, all visualized with web-based software tools. Aclima can deliver more


intensive, targeted measurement for core pollutants as well as BTEX.


The SMMI seeks to go substantially beyond the 19 communities selected under AB 617, with a broad


mandate to deliver data to fill gaps for tens to hundreds of other communities statewide that are


disproportionately impacted by poor air quality but have not yet received resources to implement


community-specific air monitoring. This need is underscored in the AB 617 Blueprint 2.0 and was a


key driver for integrating L-CERPs into the program. The SMMI can also support identifying as yet


unknown inequities in unmonitored regions that are not designated as L-CERPs. This will require


designing a mobile monitoring program at scale for a wide range of NAAQS pollutants as well as TACs


and GHGs to match a wide range of potential budgets and with special attention to equitable


monitoring. Given finite resources, CARB must also ensure the program design balances cost with


geographic, temporal, and pollutant coverage. CARB must ensure a cadence of ongoing monitoring is


established to continue to identify inequities and track effectiveness of mitigation work.


Given the authorized funding, Aclima is well positioned to deliver this balanced program. Aclima can


conduct block-level mobile monitoring that covers more than 90% of the population in CES4


Disadvantaged Communities and all AB 617 consistently nominated communities, all in partnership


with CARB, key stakeholders, and community groups. For this scale of geography, Aclima would


deliver “Basemap” (hyperlocal measurements and actionable analyses on a core list of pollutants)
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and “Indicator” (timely screening for actionable indications of specific emissions sources including


VOCs, biogenic methane, natural gas, and diesel) products, initially over a year and then with


subsequent monitoring dependent on emerging insights and in accordance with evolving community


needs. This program would include Aclima’s core set of measurements (depending on the product):


CO, CO2, PM2.5, O3, NO, NO2, TVOCs, BC, Methane, and Ethane.


To supplement this monitoring, Aclima can deploy additional “Spotlight” products. These can provide


more intense coverage in targeted regions to further investigate sources, increase temporal coverage


to understand patterns in emissions, and allow insights from statistics computed over a shorter time


period, across Aclima’s core pollutants as well as for BTEX. This will allow the state to be responsive


to community concerns and investigate hotspots in more depth.


More geographic coverage for a given budget can be accomplished with census tract-level instead of


block-level aggregation of mobile monitoring in select areas, though this would change availability of


data products. Other important determinants of operational scale include: the chosen spatial


resolution of monitoring (such as sub-block versus census tract); relative amount of rural area


coverage; and relative emphasis on supplemental and geographically-targeted monitoring, e.g., BTEX


or to better characterize a specific community concern for a core pollutant.
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2
What types of monitoring objectives have you explored using your company’s mobile


monitoring approaches?


Aclima supports a wide range of mobile monitoring approaches that are consistent


with the objectives of this RFI, are community-centered, and have been validated


with customers over years of field operations. These include: ambient


concentration estimation (Basemap product); locations of air toxics emissions


sources (Indicator and Spotlight products); locations of biogenic and industrial gas


leaks (Biogenic Methane and Natural Gas Leak products); and assessment of


disparities in air pollution burden and impact (Community Impact and Investment


Index product).


Aclima has explored the following typical monitoring objectives in past projects:


1. Provide ambient concentration estimates of pollutants in a geographic region at high spatial


resolution through the Basemap data product:


● Produce yearly or seasonal estimates of ambient pollution concentrations from


measurements balanced over the contract time period and at diverse times of day and


night, weekdays and weekends, to adequately address seasonal and diurnal variations


in the data.


● Spatial distribution of data throughout the entire user-defined geographic area.


● Annual or seasonal estimates delivered with confidence intervals at the contracted


spatial resolution sufficient to enable assessment of the significance of differences in


pollution levels.


● Enable pollution estimates with confidence intervals at ~100 m road segments


(sometimes referred to as “address-level”).


Pollutants:


● O3, NO2, CO, CO2, PM2.5, and BC


2. Identify probable locations of air toxic emissions sources through the Air Toxics Screen


Indicators data product in combination with the BTEX Spotlight product:


● Produce geo-located clusters of TVOC source indications to support follow-up


investigation by identifying enhancements above background.


● Characterize emissions composition using BTEX measurements, targeting TVOC hotspots


identified through the Air Toxics Screen product.


Pollutants:
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● TVOC, BTEX


3. Show areas that indicate biogenic methane emissions sources through the Biogenic Methane


Source Indicator data product:


● Produce geo-located areas where enhancements in methane indicate biogenic sources.


Pollutants:


● CH4, C2H6


4. Identify the precise locations of natural gas leaks from distribution systems through the


Natural Gas Leak Indicator data product:


○ Produce geo-located clusters of natural gas source indications to identify leaks in


natural gas distribution pipelines.


Pollutants:


● CH4, C2H6


5. Identify disparities in pollutant levels across demographic indicators such as race, income,


and other equity-based indices through a combination of the Basemap data product and the


Community Impact and Investment Index:


○ Use high spatial resolution ambient concentration estimates in combination with


socioeconomic demographic data sets in order to understand trends across various


equity-based indices.


○ Data collection target area contains a broad spectrum of communities across various


socioeconomic indices.


Pollutants:


● O3, NO2, CO, PM2.5, and BC


6. Use mobile monitoring of PM2.5 to transfer calibrations from regulatory instruments to low


cost PM2.5 sensors in a stationary network:


○ Provide hyperlocal mobile monitoring within a network of regulatory and low-cost


stationary monitors while also enabling calibration transfer between regulatory PM2.5


measurements and the sensor network.


○ Proof of concept project successfully completed in collaboration with CARB scientists.


Documented within CARB and presented by Aclima to external audiences
6
.


6
E.g., LaFranchi, B., Ridley, D., Trickett, C., Kwasnica, M., Chow, M., Lunden, M., George, K., Smith, J, and Vona, M.:


Calibration of citizen sensor networks using a mobile air monitoring platform: A collaboration between Aclima and CARB. Air


Sensors International Conference, Pasadena, CA, May 11, 2022.
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3 What are the advantages and limitations of your company’s mobile monitoring services?


Aclima has lengthy experience and expertise in large-scale mobile monitoring of a


core suite of air pollutants and greenhouse gases. Aclima has built a high


performance, tested, and scalable hardware and software stack covering a broad


range of core pollutants. Geographic targeting integrates multiple sources of


customer and community data. Collection planning is dynamic, intelligent, and


efficient, updating daily. Sensor data are processed into geospatial time series of


both ambient and hotspot pollutant concentrations. Aclima is committed to equity


and has a track record working in and with disproportionately impacted


communities. Aclima employs a wide range of credentialed specialists to support


operations and drive innovation.


Aclima is limited by the range of pollutants that can be detected with a scalable


mobile monitoring platform, but uses hyperlocal data to target deployments of


additional BTEX-specialized vehicles. Temporal and spatial tradeoffs are addressed


by ensuring monitoring is designed to cover scales that are most meaningful to


communities. Aclima is aware of higher uncertainties for mobile monitoring


systems operations and scale, and has worked to develop appropriate QA/QC


processes to ensure high data quality.


Advantages of Aclima’s mobile-first monitoring system


Experience in all aspects of mobile air quality monitoring: Aclima’s core capability is large-scale


mobile monitoring of a core suite of air pollutants and greenhouse gases. Aclima has experience


executing these collection efforts in many different locations and across a range of scales. With this


experience comes a deep understanding of the challenges involved in all aspects of collection and


how to execute efficiently across all possible dimensions in order to maximize the value of the data


and to quickly extract insights for customers.


Turnkey, vertically integrated solution: Aclima offers a complete end-to-end system – from sensing


technologies to operations and customer-facing visualization tools – available today for statewide


hyperlocal air quality data collection.


Broad range of pollutants: Aclima measures a broad range of critical pollutants for understanding air


quality and emissions, including core pollutants, greenhouse gases, and other species of concern


(e.g., BC). In addition, various combinations of pollutants can be used as proxies to infer source type,


for example methane and ethane to infer natural gas sources, TVOCs and NO/CO/CO2 to infer VOCs


from mobile source combustion, and others.
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Intelligent and efficient data collection: mobile monitoring is resource intensive. If not done well,


this effort and resulting datasets can be compromised due to artifacts (e.g., sampling bias). Aclima’s


data collection planning automatically adapts to complex landscapes and unexpected events, is


deployed continuously throughout the year in each region of operation, has been tested over years of


real-world projects, and is always being improved.


Developed and expanding data product suite: Aclima offers a suite of aggregated data products via


Aclima Pro including typical ambient concentration estimates of a suite of pollutants at 100 m road


segment resolution and a number of enhancement-based or hotspot indicator data products that


pinpoint the locations of persistent emissions sources.


Fully developed and tested hardware and sensor suite: building on Aclima’s decade of experience


with mobile monitoring, the current sensor platform has been real-world tested and proven over


more than four years of mobile measurement deployments.


Mature quality assurance system: Aclima’s technical operations team has developed and owns a


robust quality assurance system that is tailored to Aclima’s mobile monitoring operations. The QA


system is well documented to ensure transparency to customers.


Sophisticated geographic targeting: Aclima integrates known data, key stakeholder inputs, and


community engagement to identify priority communities to target. Aclima can fine-tune to critical


metrics such as (but not limited to) total population covered, sensitive population covered, square


miles covered, or road mileage covered.


Scalability built in: Aclima understands how to estimate and resource a mobile fleet and all required


infrastructure to successfully execute monitoring across any predefined target area, using a


combined hardware and software solution that is flexible to scale up or down as needed. This has


been demonstrated in projects of varying size from targeting specific neighborhoods (e.g., West


Oakland, CA) to regions (e.g., Bay Area, CA) and up to multiple municipalities across a state (e.g., NY


State).


Track record in disproportionately impacted communities: Aclima is committed to meaningful


community engagement and participation in the planning and execution of mobile monitoring. Aclima


is anchored by broad experience working and coordinating with government, private sector, and


non-profit stakeholders. This includes a track record of incorporating community feedback in


monitoring design; hiring local drivers, fleet managers, hardware and calibration technicians; and


developing well-received map and data portals for community and public consumption.


Experience with AQ regulator customers: Aclima has a track record of delivering to air quality


regulator customers at the scales required, including past work with BAAQMD, SCAQMD, CARB and


NYSDEC.


Broad and deep domain expertise: Aclima’s team includes software engineers, data scientists,


designers, urban planners, and air quality subject matter experts with training to MS and PhD level.


This expertise is available for support in understanding data products and interpreting results.
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Limitations of Aclima’s system


Core versus supplemental monitoring capabilities: Aclima maintains specialized vehicles for


monitoring BTEX, which can be a useful proxy for a wide range of co-emitted species from many


sources. No operator can measure all pollutants of potential interest to CARB and communities


statewide and hyperlocal resolution, nor is it cost effective or necessary to do so. Aclima deploys


BTEX vehicles at small scales, with targeting using TVOC measurements from the core platform to


increase success rates in uncovering air toxics hotspots.


Temporal versus spatial resolution: mobile monitoring in general relies on temporal aggregation,


which can limit information about shorter temporal trends at hyperlocal spatial scales. Aclima


designs its operations plans and overall project duration to ensure typical expected temporal trends


can still be observed, e.g., rush hour and day of week trends in mobile source pollutants, diurnal and


seasonal trends for photochemically-produced pollutants (i.e., ozone), and diurnal and seasonal


trends of greenhouse gas enhancements above background such as CO2 and CH4. Aclima can also use


the Spotlight product to capture more fine-scale temporal trends at small spatial scales and over


shorter time periods, in a limited number of locations.


Impacts of non-traditional sensor technology and uncertainty characterization: Aclima’s sensor


technology is an innovative and flexible platform that does not conform to traditional means of


quality control checks while deployed. Most sensors require calibration via collocation in a


purpose-designed mobile calibration laboratory, and, therefore, mid-deployment weekly or monthly


calibration checks (i.e., zeros or spans) are not possible for every sensor. Further, it can be


cost-prohibitive at large scales and for deployments that are distributed over large geographic areas


(i.e., statewide across California). Aclima has developed a QA system tailored to its platform and


designed to maximize data quality and characterize uncertainty to the greatest extent possible for


each species measured. Depending on the sensor, the resulting data may have higher uncertainty


than traditional stationary monitors operating as Federal Reference or Federal Equivalent Methods,


and, as such, the use cases for these data need to be considered with care. A critical aspect in the


design of Aclima’s data products is that they are able to extract useful insights within the constraints


and limitations of the inherent uncertainty of each sensor. CARB should ensure that the awarded


vendor has characterized uncertainty for all measured species and pairs these measurements with


appropriate use cases.
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II. Engagement & coordination


1
Describe your interpretation of what community engagement should look like throughout


the process of conducting mobile air monitoring in communities.


To maximize the value of the state’s investment in mobile monitoring, SMMI’s


engagement with people and communities should be framed as joint problem


identification and fact-finding, rather than consultation. Mobile monitoring


vendors should follow some key principles and practices to ensure equitable and


effective community engagement, including centering equity, resourcing


communities well, and giving communities a meaningful role from the beginning.


SMMI’s investment in mobile monitoring is rare and significant. Efficient and effective community


engagement will be essential to maximize the value of this investment both to the state and to all


implicated communities. Aclima recommends that CARB consider a joint problem identification and


fact-finding approach. This means that communities should be engaged early as partners to do joint


scoping, e.g., on collective needs, how the air quality monitoring program should be designed, and


how results should be received and interpreted. This will not eliminate conflict nor always bridge


differing values and expectations, but will help communities and CARB develop capacity, trust, and a


shared foundation of scientific knowledge essential to the effective development of mitigation


strategies.


In addition, CARB should expect a vendor to follow these practical principles and practices in


designing community engagement for SMMI:


1. Prioritize equity: root process design and operations in equity concerns. Look for gaps in


resourcing, access and capacity, and work to address them.


2. Resource communities well: communities should be provided with the necessary resources,


training, and knowledge to participate in planning, stay engaged during monitoring, and


understand and use the results over time.


3. Give communities a meaningful role from the beginning: engage communities from the start


as equal partners. Design engagement instruments to meet communities at their level of


expertise, and leave sufficient time for the community to ask questions or suggest agendas.


4. Value community data and experiences: enhance quantitative data with qualitative


community-driven data that reflect observations, concerns, and lived experiences.


5. Make data accessible and useful: design existing (or new, when necessary) public websites to


provide direct and usable access for communities.
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6. Ensure balanced community representation: value and engage Community-Based


Organizations (CBOs) for their expertise and reach, but ensure that other voices outside of


CBOs are not neglected.


7. Ongoing community engagement and feedback: establish multiple options for securing


ongoing community feedback on the monitoring campaigns including selection of monitoring


routes, form of reporting and distributing data that is responsive to the language and culture of


the communities, and any follow-up actions based on monitoring results.
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2
What experience do you have with community and public engagement? Is any of this


experience directly related to air monitoring activity and data dissemination?


Aclima has significant experience in engaging with communities, particularly in air


monitoring, data sharing, and public education. Aclima is sensitive to the


complexity and challenge of these engagements at a statewide scale. Recent


successful engagements include supporting community steering committee


meetings around California as part of the AB 617 program, and working side by side


with CBOs in New York as part of the Climate Leadership and Community Protection


Act (CLCPA).


Aclima’s first-hand experience in community and public engagement — especially in the realms of air


monitoring, data dissemination, and public education — helps it understand the concerns, needs, and


aspirations of communities. Aclima’s experience is that community engagement can be complex,


sensitive, challenging, and even exhausting for participants, but also that these obstacles can be


overcome with an emphasis on inclusivity, equity, and genuine collaboration. This is even more


important at a statewide scale, where community interests and expectations can show significant


variation.


Some relevant engagements include:


● California's AB 617 program: Aclima actively participated in Community Steering Committee


meetings across the Bay Area, the South Coast region, and San Diego. During these sessions,


Aclima presented monitoring findings and gathered concerns and feedback from community


members. By collaborating with CBOs and residents, the design and execution of


community-driven air quality measurement projects were tailored to local needs. These


engagements influenced the development of public data portals, ensuring they met the needs


of the impacted communities, communicated success where relevant, and placed data in


regional geographic context. Training sessions and workshops were offered to give communities


the necessary knowledge and skills to collaborate well with other stakeholders. This collective


effort supported the creation of nation-leading Community Driven Emissions Reduction Plans


(CERPs).


● New York State's Climate Leadership and Community Protection Act (CLCPA): As part of an


engagement with the Statewide Community Air Monitoring Initiative, Aclima worked alongside


CBOs and the Climate Justice Working Group, a segment of the Climate Action Council.


Collaboration focused on identifying air measurement zones, pinpointing pollutants of interest,


and addressing areas of concern highlighted by the communities. Aclima team members


consistently attended and contributed to quarterly meetings, ensuring Aclima materials were


comprehensive and actionable. By observing and listening to the communities, the team took


steps to make air quality data more accessible and practical. For example, CBOs were given


access to web-based data visualization and analytics software (Aclima Pro), and supplied


interfaces to help communities understand progress and outcomes. Software tools, training
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sessions, and workshops were designed to empower communities for meaningful collaboration,


equipping them for active involvement in the development and selection of effective emissions


reduction strategies.
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3


What is your experience coordinating with community members, CBOs, regulated


industry, academia, and governmental agencies when planning monitoring objectives


and data analysis and communication?


SMMI aims to inclusively engage diverse stakeholders around shared air monitoring


objectives, balance community interests and sustain scientific focus. Aclima has


supported this kind of effort through past collaborations with air quality


regulators, governmental agencies, community organizations, industry, and


academic institutions in California and elsewhere. Through these partnerships,


Aclima has helped align monitoring goals with regulatory and public health


frameworks, integrated community-driven objectives, navigated industrial


regulatory compliance, and all while ensuring scientific rigor.


Facilitating stakeholder processes for inclusive air monitoring objectives


Operating at a statewide scale requires meaningful engagement among a large and diverse range of


stakeholders. This means that SMMI must balance a wide range of interests and needs, ensuring all


voices are heard while keeping the scientific objectives of the project on track. A joint fact-finding


mindset should apply equally to engaging and coordinating the full range of project stakeholders as it


does to community engagement. Coordination should aspire to efficiently and effectively facilitate


the full and equal participation of stakeholders as joint co-designers of a statewide project. Effective


joint fact-finding requires an experienced, well-known and sensitive facilitator. As the examples


below describe, Aclima has fulfilled this role on many occasions.


Collaboration with regulatory and governmental agencies


Aclima’s collaborations with air quality regulators have included sensitive, complex, and intensive


work with entities such as the Bay Area Air Quality Management District (BAAQMD), South Coast Air


Quality Management District (SCAQMD), and San Diego County Air Pollution Control District (SDAPC)


during the AB 617 process, and New York's Department of Environmental Conservation (NYSDEC) as


part of CLCPA initiatives. Aclima has also engaged with state and local government agencies in


California and New York, aligning monitoring objectives with regulatory frameworks and public health


goals. Aclima has supported regulator partners by working with their community engagement and


environmental justice teams in advance of public meetings.
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Partnerships with Community-Based Organizations (CBOs)


Aclima has prioritized embedding community-driven objectives into the planning and execution of air


monitoring initiatives in varied work with CBOs including:


● West Oakland Environmental Indicators Project (WOEIP)


● Mothers Out Front San Diego


● East Yard Communities for Environmental Justice


● South Bronx Unite


Engaging with industry


Aclima has used collaborations with natural gas utilities like SoCalGas and PG&E, and electric utilities


like ComEd to navigate the complexities of industrial regulatory compliance and identify


opportunities for reducing emissions in alignment with community objectives.


Involvement with academia


Aclima has had long-standing or past partnerships with academic institutions such as UC Berkeley, the


University of Washington, and the University of Texas, as well as research collaborations with the US


EPA. These partnerships have helped refine the company’s methodologies and ensure scientific rigor.


Aclima has collaborated on a number of research papers on mobile mapping methodology and


exploring innovative approaches to analysis and applications including source identification and


spatial variability
7
, exposure and exposure disparities


8
, and public health and epidemiology


9
.


9
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Stakeholder coordination best practices


Aclima has found the following practical approaches useful to multi-stakeholder coordination at a


statewide scale:


● Transparency: Ensure transparent, and equitable allocation of resources. Acknowledge and


respond to community sensitivities around the use of third party contractors.


● Equity: Provide financial or other support where and when needed to ensure no stakeholder


feels a power imbalance in their participation.


● Keep implementers on board: Keep healthy relationships with local air districts, facilitating a


supportive environment for implementation.


● Showcase achievements: Employ robust communication strategies that highlight achievements


and successes.


● Assign meaningful roles: Facilitate communities to have substantive roles in planning,


including decision-making, and budgetary allocations.
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4
Please provide the number and size ($) of technical projects previously managed for


coordination and communication with both community and technical contractors.


Aclima has played a key role in coordinating and communicating multi-million dollar mobile air


quality monitoring projects across the country. See Table 2 for an example selection of projects.


Table 2: Coordination and communication activities and relevant project parameters


Square miles


of monitoring


coverage


Number of


people


implicated


Data points


collected


Number of


community


meetings


supported


Public portals


created


San Diego 44 216,048 68.6M 5-10 https://insights.acli


ma.tools/san-diego


Bay Area 5,580 7.54M 1127M 5 https://air.health/


SCAQMD 68 388,107 69.3M 10-15 https://aq.aclima.io


/ca/elabhwc and


https://aq.aclima.io


/ca/sbm


NYSDEC 280 5.88M 464M 50 In progress


ComEd 23 241,621 83.1M 3-4 https://air.health/il
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5 How would you apply your engagement and coordination model on a statewide scale?


Aclima has broad and deep experience implementing complex and high stakes


engagement and coordination work at a statewide scale. Beyond the importance of


listening and learning from past participants and outcomes, Aclima has found that


the use of digital tools, templates, and standards improves efficiency. Sensitivity


to existing leadership structures, power structures, and tensions can help avoid or


reduce conflict. Transparent and generous data sharing builds trust. Actual dollar


investments in capacity building and local hiring can have meaningful impacts on


equity.


There is no substitute for practical experience with implementing complex and high stakes


stakeholder processes, as teams at Aclima have learned across a decade of direct engagement and


coordination work. No organization has performed comparable work at statewide scales. Drawing on


this experience, Aclima believes that SMMI engagement and coordination should begin with listening


and learning from individuals and teams involved in earlier phases of AB 617 work.


For deploying at statewide scales in California, Aclima would build on these lessons with insights


learned from similar projects elsewhere:


Leverage digital tools


Aclima has implemented a range of digital tools for partners that were capable of handling a variety


of community, stakeholder inputs, and datasets in parallel and communicated out complex data,


visualizations, and training materials in a way that were flexible to stakeholder needs. These include


ten public-facing websites for partners and communities in Illinois, several in the San Francisco Bay


Area (including West Oakland and Richmond-San Pablo), and partners in Los Angeles (including


Bassett and Avocado Heights, East LA, San Bernardino, and Carson-Wilmington) and San Diego.


Use templates, standards, & structure


To support efficient and focused community engagement and planning processes, Aclima has


developed standard tools and templates for public engagement such as digital whiteboards,


pre-mapping surveys, online feedback forms, accessible public mapping tools, and progress update


presentations. Aclima has already deployed many of these across all projects in Los Angeles and the


greater Bay Area.
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Lean on existing leadership structures


In New York, designated disadvantaged communities each have leaders called “co-conveners.” In


iterative design processes, Aclima leans on these leaders to provide user feedback so that the process


can move quickly while leveraging local leadership for their expertise and understanding of primary


community concerns.


Scale equitably


Aclima is committed to local hiring of drivers and other staff in every project and community. Aclima


has fostered deep and broad relationships across community groups and maintains key CBO


relationships in California that include The Energy Coalition, West Oakland Environmental Indicators


Project, and Mothers Out Front San Diego. Aclima has always sought to provide consistent treatment


across geographies and communities: in monitoring campaigns in Los Angeles, Aclima ensured


engagement opportunities were available for all three communities, such as ride-alongs and


in-person events, and quarterly meeting support.


Share openly


Aclima has learned that successful scaling means building diverse partnerships and being ready to


share data and insights openly with other groups.


Acknowledge & address tensions


It is unreasonable to expect communities and stakeholders to agree on every point, given their


diverse and differing needs. As a result, it is essential to identify and address potential tensions,


statewide, as early as possible. Aclima has sensitively navigated tensions around third party service


providers. Aclima has developed training, tools and processes for CBOs and other stakeholders to


make data access equitable and share progress from campaigns with all stakeholders.
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III. Mobile monitoring technologies & capabilities


1
How many mobile monitoring platforms do you currently own and operate? How long


have these platforms been in operation?


Aclima maintains flexible mobile monitoring capacity, capable of efficiently scaling


based on project demands while minimizing capital costs. Past deployments have


been upwards of 60 vehicles, supporting large scale operations over the past 4


years. Assets include easily deployable sensor packages and a large vehicle fleet


for measuring a standard set of air pollutants and greenhouse gases plus


specialized vehicles for detecting BTEX compounds.


A key strength of Aclima’s mobile monitoring system is its flexibility to scale up for new projects and


scale down as they conclude, minimizing direct capital costs to sponsors. Part of this capability lies in


Aclima’s large inventory of easy-to-deploy sensor packages (Aclima Mobile Nodes or AMNs), which can


be installed in vehicles in hours.


Aclima’s large fleet (upwards of 60 vehicles in past deployments) includes vehicles for monitoring,


testing, and calibration as well as reserves, and has met the demands of other statewide operations


over the past 4 years. The fleet can be scaled as needed based on scope of coverage,


characterization, and other CARB and community expectations: this includes the potential to install


AMNs in third party fleets. Most Aclima fleet vehicles fit CARB’s definition of an “in motion mobile


platform” and collect measurements while mobile and measure a core set of air pollutants and


greenhouse gases, including NO, NO2, O3, PM2.5, CO, CO2, methane, ethane, TVOCs, and BC.


Monitoring vehicles are supported by calibration vehicles used for on-road sensor testing and


calibration, which contain reference-grade instrumentation and space for multiple Aclima Mobile


Nodes.


Aclima also operates several specialized mobile platforms with speciated BTEX measurement


capabilities. These BTEX vehicles are often operated as “in motion mobile platforms” because they


have a fast enough response time and high enough precision to detect BTEX enhancements while


mobile. However, they can also be operated and self powered via battery power while the vehicles


are stationary for up to 3-4 hours when lower limits of detection may be required. They do not


require longer collection times and the number of compounds measured is limited compared to a


mobile laboratory with research grade instrumentation (e.g., a platform using mass spectrometry or


chromatography).
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1a What areas/sources/locations do you have experience conducting mobile monitoring?


Aclima’s more than 10 years of diverse air monitoring work has given us experience


in conducting mobile monitoring across complex urban, suburban, industrial, and


rural landscapes and in targeting a wide range of sources. Aclima’s mobile


monitoring plans are oriented towards the most efficient coverage and routing to


best identify the pollution exposure of impacted communities: Aclima works to


ensure that all data gathered by the company’s mobile monitoring platforms have


practical value to improving outcomes for people.


Areas & locations


Aclima deployments have included landscapes in and out of California, including dense urban (e.g.,


Manhattan and San Francisco), suburban (e.g., Silicon Valley), industrial (e.g., West and East


Oakland, East Los Angeles, Hunts Point in The Bronx, New York), and rural (e.g., Marin and Sonoma


counties in California). Aclima has also monitored across a range of meteorological conditions and


climates, including year-round in northern and southern California, as well as across all 4 seasons in


New York state, and internationally in Europe and Asia as part of a partnership with Google Street


View (see Attachment A, question 6, for listed specifics of the locations mobile monitoring has been


conducted).


Sources


The monitoring locations are guided by the need to serve impacted communities, regardless of source


type. Sampled landscapes include a complex mix of sources. As a result, the Aclima platform can


target sources of all types of ground-based emissions. Some of the sources targeted and/or observed


in prior deployments include:


● Mobile sources, including diesel vs non-diesel emissions.


● Natural gas leaks from distribution systems.


● Biogenic methane sources (landfills, farms, water treatment, etc.).


● Evaporative emissions from fuel storage sites.


● TVOC emissions from various industrial sites.


● PM from construction sites or industrial facilities that are sources of coarse mode aerosol.


● Diesel particulate and NOx emissions from truck traffic associated with last mile warehouses.
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1b
Has collected data been used to support community emission reduction,


enforcement, or other actions? Please provide examples.


Aclima’s data have been used to inform understanding and action by a wide range


of stakeholders and communities, often via the Aclima Pro SaaS product or less


technical websites purpose-built for public use. In some cases, Aclima data led to


higher quality follow-on investigations by regulators, or helped communities ask


better questions. In some interventions, like gas leak reporting, Aclima data


facilitated faster repair outcomes for utilities. Project locations have included


West Oakland, San Diego and across New York State.


Aclima teams and data have supported improved understanding and action by regulators, utilities,


and communities across a wide range of projects. The selection below highlights the past use of


Aclima data and tools to identify impacts, set targets, develop strategies and take quick response


actions.


● Owning Our Air CERP, West Oakland, CA: WOEIP used Aclima data to identify impact zones and


set emissions reduction targets. The CERP leverages block-by-block data to identify seven


Impact Zones and design 89 interventions, a third of which are in active implementation as of


July 2022. More details are available in this public report.


● Gas leaks, CA: Aclima’s Gas Leak Indicator data product has helped utilities and regulators


across New York and California identify high priority leaks through continuous monitoring


(rather than one-time surveys) to enable faster repair of leaks that present safety and climate


risk. Continuous monitoring of leaks in New York State has given state regulators visibility into


the inventory of active leaks in their jurisdiction, the rate of repair for previously active leaks,


and the duration of leaks.


● CLCPA, NY: Aclima data are being used by New York’s DEC as part of the first phase of the


CLCPA requirement to use hyperlocal measurement to identify sources, and will eventually be


used to develop emissions reduction strategies.


● South Coast CERPs, CA: Aclima data were used to support emissions reductions in concert with


SCAQMD CERP process and community steering committees.
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2
Please provide operational information on your company’s current mobile monitoring


capabilities. This should answer the following questions:


Aclima has extensive fleet and device capacity to detect a core range of pollutants


as well as a supplemental range of air toxics. These devices include a mix of


instrumentation, from Aclima-developed devices incorporating several sensors, to


dedicated individual sensors for monitoring pollutants like BTEX. The fleet is


outfitted with these devices by Aclima operational specialists, who help to ensure


quality control. Drivers receive daily direction, as often as seven days a week,


through proprietary drive plan models. These models have been built over many


years and projects to optimize the balance between maximum coverage and


confidence in characterization across a range of variables. Aclima has proven


success in striking this balance from municipal to statewide operational scales.


2a What frequency can platforms be deployed?


Aclima mobile monitoring platforms can be deployed at a range of frequencies from daily to annually,


depending on project objectives and parameters.


Aclima’s drive planning algorithms compare data already gathered against predicted model outputs


to optimize cost and frequency, which is essential to deliver as much value as possible for a given


monitoring investment.


For a project exploring seasonal or annual pollution concentrations, Aclima deploys continuously for


three months to a year. Measuring year-on-year change requires multiple years of continuous


operation across the full geography of interest. If a project seeks to explore a specific place, Aclima


can make hourly deployments within the context of a daily work plan.


Aclima’s wide range of deployment frequency is enabled by staffing, calibration, and service models


which maximize sensor platform uptime and allow flexibility of when and where to deploy vehicles.


Planning algorithms allow cost optimization through intelligent prioritization against model


predictions: some sites may be shown to be more predictable and so can tolerate lower frequencies,


while others may show unexpected results and merit revisiting. This is a critical capability when


considering CARB’s objectives to expand SMMI’s coverage to many more disproportionately impacted


communities statewide, under the constraint of limited resources and time.
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2b What days/hours are the platforms generally in use?


Aclima’s usage patterns vary and are driven by project needs plus operational constraints, to ensure


customer objectives can be met efficiently and useful data can be delivered within a defined cost


constraint.


Aclima has conducted mobile monitoring on all days of the week. Across a given deployment


(typically 3 months or a year), mobile monitoring might occur at all times of day, depending on how


large or small the geographic deployment is. Larger regions will see monitoring at almost all times of


day, every day of the week due to the higher number of vehicles and drivers required to cover. This


may not mean operations are active at all times on every day, because intelligent algorithms ensure


drive planning is optimized to community needs and not to any predetermined pattern or target.


2c What pollutants can be monitored and with what frequency?


The Aclima monitoring suite covers a core range of priority pollutants and GHGs, operating at a


collection frequency of every second (1 Hz, with the exception of ozone which is measured at 0.5


Hz): carbon monoxide (CO), carbon dioxide (CO2), nitric oxide (NO), nitrogen dioxide (NO2), ozone


(O3), methane (CH4), ethane (C2H6), total volatile organic compounds (TVOC), fine particulate matter


(PM2.5), and black carbon (BC). These pollutants are measured across the full Aclima mobile fleet,


with balanced coverage throughout a project region.


Aclima complements this pollutant list as necessary with additional monitoring, to the extent that


hyperlocal ambient measurements indicate the need. Aclima operates several specialized vehicles


that measure BTEX in addition to the suite of pollutants listed above. These vehicles can operate as


both in-motion mobile platforms or as short-term mobile laboratories, depending on the need for a


particular monitoring objective. The collection frequency is 1 Hz for these measurements. Vehicles


are deployed in a targeted fashion based on areas of interest identified from the core monitoring


fleet or as directed by CARB or community needs.
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2d What types of instrumentation do you use? Describe all relevant methodologies.


Aclima outfits each vehicle with a comprehensive sensor suite integrated into an Aclima-built


hardware package, called the Aclima Mobile Node (AMN).


The AMN is a self-contained device that houses a range of different sensors in a


temperature-controlled enclosure. Methane/ethane and BC sensors are each standalone devices that


sit alongside the AMN, which functions as the communications portal to transfer gathered


measurements to the cloud and as backup storage in the event of any connectivity issues.


These devices sit inside the vehicle and use active flow sampling to draw ambient air from outside


the vehicle. The AMN can also serve as a communications platform for additional sensors in custom


applications. Table 3 summarizes the principle of detection used for each of Aclima’s standard suite


of sensors as well as the method for BTEX detection in short-term mobile laboratories.


Table 3: Detection principles of Aclima sensors


Pollutant Detection Principle


O3 UV Absorption


NO Electrochemical


NO2 Electrochemical


CO Electrochemical


CO2 Non-dispersive Infrared Absorption (NDIR)


CH4 Infrared direct absorption


C2H6 Infrared direct absorption


PM2.5 Optical, scattered light


BC Aethalometer


TVOC Photoionization detection


BTEX UV-Differential Optical Absorption Spectroscopy
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2e


What level of coverage or scale of monitoring can be accomplished within a


community? (For example, how would you approach characterizing emissions from a


source or identifying a leak? How long would that take?)


Aclima’s mobile monitoring platform and operations are designed to provide a


flexible solution to meet partner and community objectives in a timely fashion


across diverse coverage scenarios, pollutant targets, and physical environments.


Time to characterize is fast, but more effort may be needed to confirm the


persistence of an air quality concern.


Mobile monitoring design is a balance of spatial and temporal coverage. The right balance depends


on the end goal. For example, characterizing hyperlocal pollutant concentrations and diurnal


patterns in a disadvantaged neighborhood in a major urban area would require very different spatial


and temporal coverage than major source identification in an industrial area or natural gas leak


identification across a regional transmission and distribution pipeline network.


Aclima provides a flexible solution that can address multiple scenarios including ambient hyperlocal


(sub-block) concentrations, stationary, and mobile source identification and characterization, and


leak detection. The Aclima system is built on a fleet of mobile monitors that produce 1-Hz


multi-pollutant time series data, providing multiple concentration measurements over short spatial


scales to capture and characterize both point and area source plumes as well as regional areas of


elevated concentrations. Verification of sources or leaks can be fast relative to alternative


approaches, but multiple visits to a location may be necessary to confirm a problem is persistent.


Aclima’s approach to point source emissions such as natural gas leaks utilizes plume characteristics


from the 1-Hz data and statistical models to address uncertainties inherent in applying mobile


monitoring techniques to leak identification and characterization across large areas, complex road


networks, and mixed land use characteristics. Aclima maintains and updates estimates of gas leak


probability through a project region and uses these to inform deployments and routings: Aclima


targets high-confidence leak areas to ensure vehicles drive through the most likely position of the


leak based on an estimate of its spatial extent. Advanced drive planning systems allow Aclima to


identify, prioritize, and characterize these leaks while concurrently sampling to support hyperlocal


ambient concentration estimates.
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2f How do you determine that you’ve adequately characterized a given area?


Aclima uses an active learning approach to dynamically evaluate pollutant


characterization during monitoring. Instead of relying solely on initial estimates of


necessary numbers of samples, real-time data collection is used to assess how well


areas have been characterized. This flexible approach ensures daily deployments


target poorly-characterized zones, improving efficiency and ensuring vital locations


are not underrepresented. Characterization adequacy is gauged using observed


versus expected concentrations, comparative data amounts from various locations,


and other short-term signals.


Aclima dynamically evaluates and updates characterization adequacy during monitoring using an


active learning approach. Since it is not possible to precisely define the amount of data that will


adequately characterize the spatial and temporal variability of pollutants in an area a priori, Aclima


initially estimates the amount of sampling needed prior to the start of collection. Once collection


begins, active learning is used to determine how adequately areas have been characterized by polling


models trained with the gathered data. Daily deployments are then updated to target areas that


those models indicate are still poorly characterized relative to other areas.


Aclima takes a dynamic approach to determining adequate characterization because pre-planning


deployments or targeting a specific amount of collection at any given location can lead to


inefficiencies, and the most variable locations (often the most important to customers and


communities) can be under-characterized in the final dataset.


The adequacy of characterization at a given location is evaluated via a combination of a) the


magnitude of difference between the observed concentrations at a given location and time and the


expected concentrations, b) the relative amount of data collected at a location to-date relative to


all other locations in the area, and c) other possible short-term signals unrelated to background


pollutant characterization.
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2g What workflow processes or software do you have for managing mobile monitoring?


Aclima’s workflows and software tools for managing mobile monitoring encompass


a range of functional needs in managing mobile monitoring: drive plan generation


and delivery, physical asset management, data quality tracking, operational


metrics and safety assurance, and data analysis and visualization, among others.


As no existing off-the-shelf solution meets the varied needs of mobile monitoring, Aclima sources


these tools from a mix of best-in-class vendor services, Aclima-created, and open-source


applications. Aclima has spent years working to integrate these tools, including complex interface


and data exchange challenges, to minimize cost, maximize uptime, and ensure partner and


community needs can be well met at scale.


● Aclima’s drive planning systems are developed in-house but use third-party cloud compute


infrastructure. Plans are delivered as spatial files to a third-party mapping application on


driver tablets, ensuring they are kept updated with new plans, and that plans can be


responsive to community concerns. Aclima’s asset management toolset uses a mix of


off-the-shelf fleet management software and custom built tools where needed, to give visibility


into fleet performance.


● Aclima has refined data quality control processes and software over years of experience with


deploying a large network of mobile sensors. These tools include: in-house built and


off-the-shelf tools for visualizing mobile data in both time and space, often in relation to


stationary reference measurements, which helps with initial quality assessments; web-based


status checks for drivers to check reporting status of sensors as well as automated alerting on


sensor failure, to support proactive fault detection and minimizing downtime; and custom data


processing and analytics to support scalable sensor calibration.


Beyond software tools, Aclima has developed operational standards for drivers and support staff to


ensure safe and efficient operations, supported by live GPS and video feeds.
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3 Describe your usual approach or strategy to mobile monitoring. Include, if possible [...]


Aclima’s mobile monitoring strategy begins with dynamic drive planning tailored to


the challenges of mobile monitoring and delivered daily to field staff. Aclima hires


local drivers and other support team members. A staff of atmospheric chemistry


and air quality monitoring experts manages and improves the hardware platform


and resultant data products. Aclima maintains a holistic quality assurance and


quality control program, developed and refined with researchers in academia as


well as at the US EPA. Strict performance and acceptance criteria have been


developed based on years of practical experience. Power- and data-efficient


telemetry feeds sensor data to server-side pipelines and databases for further


processing, and supports customer notification services for hotspots or leaks of


concern.


Drive plan & operational logistics


Aclima’s ability to intelligently design and execute mobile data collection is based on years of


experience and development. Plans are designed to be adaptive, efficient, and deliver high data


quality.


A number of factors make drive planning difficult for mobile monitoring in general, and for the scale


of work outlined in this RFI, including but not limited to: handling a heterogeneous fleet, computing


and integrating objectives for different air quality phenomena, determining “completeness” or


sampling need across a wide variety of pollutants, and incorporating exogenous information that


informs air quality.


Aclima’s drive planning system is designed to respond to all these challenges. Every day, the system


decomposes the collection area into a daily set of sub areas, where any sub area’s size is determined


by the concentration variance estimated from previously collected data (low variance corresponds to


large sub areas and vice versa). The system determines which sub areas should be visited based on


uncertainty in model predictions – be they mean, variance, or some other statistic – and generates a


drive plan that seeks to visit the sub areas as efficiently as possible, while also controlling for


sampling bias in the underlying road network.


Successful drive planning at statewide scales requires integrating complex and dynamic operational


and logistics elements into drive planning. At Aclima, support staff and drivers work in tandem to


coordinate vehicle and sensor platform service and maintenance. Drivers are empowered to assist in


platform issues diagnoses and the system works to minimize idle time within a driving shift. Vehicle


locations are flexible depending on evolving project needs. Everything updates daily through


automatic and manual feedback loops to ensure resources are being spent efficiently to cover ground


at least cost in a way that maximizes attention to community concerns.
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Staffing


Aclima’s commitment to efficient and effective planning and operations dovetails with a


commitment to equity and harnessing local knowledge. Aclima commits to hiring local employees


into operations, support and management roles for each project, working with local


organizations to publicize openings.


The local connections and lived experience of local staff help Aclima improve product quality and


sensitively solve challenges as they arise. Aclima’s operations model is designed to give drivers


consistent schedules and minimize downtime during a shift. All permanent local employees receive


benefits, and promotion pathways are available. Many local staff have progressed to become part of


Aclima’s permanent, corporate-level team.


Aclima maintains an experienced staff of experts in atmospheric chemistry, air quality, sensor


technology, data science and mobile monitoring. They not only manage and maintain the systems


that provide quality controlled concentration data, but also research, develop, and deploy new data


products.


Power requirements (e.g. battery powered, requires generator, etc.)


Aclima’s mobile monitoring platform is compatible with the DC power available in any vehicle


(internal combustion engine, hybrid and EV) and doesn’t require external shore power, generators or


additional batteries. This flexible approach enables Aclima to scale up quickly with any kind of


vehicle.


Consumables


Aclima’s mobile monitoring platform uses some consumable materials that are replaceable by driver


operators or by hardware technicians in the field when required. Consumables are replaced quarterly


to annually, either in the field or by hardware technicians during routine maintenance at calibration


and maintenance facilities.


For example:


● Filter tape required for BC measurement, replaced by drivers every 2-3 months.


● Sample line filters, replaced quarterly to annually by hardware technicians or drivers if


necessary.


● Scrubbers for background and interference removal, replaced annually by hardware


technicians.
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Quality control procedures


Aclima has a holistic quality assurance and quality control program, developed and refined over years


of experience in partnership with researchers in academia as well as at the EPA (through a 10 year


CRADA). An operational and logistical infrastructure has been built to support this QA/QC system at a


large scale across a variety of environments. Aclima’s history with regulator customers, both in


California and elsewhere, has guided the development and documentation of QA/QC procedures.


Aclima’s approach to designing a quality assurance system applies well beyond individual sensor


performance. The objectives of the QA system are to ensure that:


● Performance (uptime, accuracy and precision) of each individual sensor platform is maximized.


● Advanced statistical models are applied to account for temporal sampling artifacts and


generate associated confidence intervals for final data products.


● All distinct sources of uncertainty are characterized and quantified to the extent possible: from


the device/sensor level, through the sampling methodology, to the statistical processing that


goes into generating the final temporally aggregated geospatial data products.


Aclima’s quality control procedures fall into two categories:


1. Device level: calibration, maintenance, alerting, and tracking occurs throughout the


deployment life cycle.


2. Fleet level: uncertainty is characterized across the overall mobile network contributing to


various data products, e.g., annual ambient concentration estimate maps, incorporating


sampling uncertainty in addition to device level uncertainty.


Full QA/QC documentation and program details are available on request.
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Performance & acceptance criteria (e.g. precision, bias, limit of


detection)


Table 4 (below) lists the acceptance criteria that calibrated sensors must meet before being installed


into an Aclima vehicle (note: sensor uncertainty is not the main driver for uncertainty in aggregated


data products: a larger factor is sampling uncertainty from true variability). These criteria were


determined after extensive characterization over different phases of development from prototype to


the current version of the AMN and other sensors outside the AMN (BC, CH4 and C2H6, TVOCs, and


BTEX). The test method for deriving sensor performance metrics to compare against these criteria


varies by pollutant measured:


● O3, NO, NO2, and CO2 are calibrated via collocation with reference in a mobile calibration


laboratory.


● CH4 and C2H6 are calibrated using standard reference gas measurements.


● BTEX acceptance criteria for precision varies by species and is calibrated using standard


reference gas measurements.


● TVOC is initially calibrated via standard reference gas measurements, which is followed by an


evaluation of performance criteria via cross-comparison with other collocated AMNs in a mobile


calibration laboratory.


● CO, and PM2.5, are manufacturer calibrated. Pre-deployment performance checks are via


cross-comparison with other collocated AMNs in a mobile calibration laboratory.


● BC is manufacturer calibrated and must pass a flow calibration check prior to deployment.


The acceptance criteria represent the upper limit (worst case) of what is expected from real-world


(on-road) performance for a sensor at the start of deployment. Actual performance, which is


characterized in Tables 5 and 6, is often better than these acceptance criteria, but can also degrade


over time due to sensor drift. These performance values are best estimates to-date of typical
10
sensor


performance and may change in the future as additional data are evaluated.


Sensor performance must be considered within the context of the intended data products and use


cases. For this reason, Aclima reports sensor performance metrics in two groupings, based on the


data products the measurements are used in. For ambient concentration estimates (i.e., the


Basemap data product), bias, drift, and precision metrics are reported (Table 4). The precision


metrics (Precision and Limit of Detection) are provided for 3 different time aggregations: 1 second, 8


seconds (representing a typical 100 m street segment pass), and 170 seconds (representing a typical


100 m segment aggregate having been sampled over 20 distinct passes). Precision is evaluated at


typical ambient concentrations in urban environments, while Limit of Detection is evaluated at


typical ambient background concentrations. For enhancement-based data products (i.e., the


Indicator data products) (Table 6), the relevant metrics are sensor gain uncertainty (reported as a %)


and limit of detection (reported as 3σ values). Drift and sensor baseline bias are less critical metrics


for the enhancement-based data products.


10
Defined as the median value across all sensors tested.
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Table 4: Acceptance criteria for AMNs from pre-deployment QA checks


Pollutant Acceptance metric vs. reference


Precision (± value) Bias (± value)


O3 3 ppb 3 ppb


NO 10 ppb 10 ppb


NO2 5 ppb 6 ppb


CO2 11 ppm 12 ppm


CH4 10 ppb 50 ppb


C2H6 10 ppb 15 ppb


BTEX 10-25 ppb 10%


Acceptance metric using other approaches


Precision based on R
2


Bias based on Slope


CO >0.8 0.75 - 1.25


TVOC >0.75 0.5 - 2.0


PM2.5 >0.8 0.75 - 1.25


BC Pass internal flow calibration procedure


Table 5: Ambient concentration data product — typical In-field performance
[1]


Pollutant Bias Drift Precision Limit of detection (2σ)


1 s 8 s 170 s 1 s 8 s 170 s


NO2 (ppb) 2.4 4.6 4 3.1 2.1 6.4 5.2 3.4


O3 (ppb) 1.5 1.5 1.8 1.8 1.2 3 2.8 1.8


CO (ppm) 0.03 0.03 0.028 0.026 0.023 0.028 0.02 0.012


CO2 (ppm) 5.5 18.1 3.4 3.3 3 2.4 2.2 2


PM2.5


(µg/m3)
0.6 0.6 1.4 0.9 0.5


1.6 1.0 0.4


BC (µg/m3) 0.23 0.14 1.7 0.6 0.26 2.8 1.2 0.72
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These values are Aclima’s best estimates to-date of “typical” sensor performance and may change in the future as
additional data are evaluated. Typical is defined as the median value across all sensors tested and is not meant to be a
performance specification.


Table 6. Enhancement data products — typical sensor gain uncertainty and limits of detection


Pollutant Gain Uncertainty Limit of Detection (1 second, 3σ)


Methane 1% 7.5 ppb


Ethane 1% 1.2 ppb


TVOC 32% 6 ppb


BTEX 5-30% 10-25 ppb


NO 20% 24 ppb


BC 10% 4.2 µg/m3


Data logging & storage


Aclima’s end-to-end data management platform polls physical sensors then transmits the data via


cellular telemetry to server-side processing. The backend channels these raw data into a data


warehouse running on commercial cloud services. Extract, Transform, and Load (ETL) algorithms


process the data into a variety of data products that drive customer-facing applications. Derived


datasets are stored in a number of formats in cloud databases, with all transformations tracked and


traceable.


● The AMN polls the physical sensors for data every second. All sensor data that are collected are


time stamped and associated with the physical sensor source. Buffered sensor data are


compressed and pushed to the cloud every few seconds. The system is robust to intermittent


connectivity, storing locally until backlogs can be transmitted.


● Data are transmitted from devices via a lightweight transport format to minimize code


footprint and network bandwidth. Transmissions are brokered by a robust, scalable,


commercial Internet-of-Things (IoT) service. The simple pipeline persists data to cloud storage


for long-term storage and subsequent processing by the ETL pipeline. All untransformed sensor


data from the AMN is retained.


● Sensor data from individual sensors are processed through the ETL pipeline to derive the data


products that drive customer-facing applications. This ETL pipeline performs a wide variety of


transformations, including: application of models to convert sensor data into meaningful


pollutant measurements, derivation of indirectly-measured pollutants, QA checks and


subsequent data labeling, aggregation of high-density measurements to practical data


abstractions, predictive models to fill in measurements gaps and plan subsequent data


collection, and detection/description of areas showing high pollutant values.
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● As data moves through the ETL pipeline, derived datasets are stored in appropriate database


formats in the cloud. Such a complex collection and processing pipeline requires storage (and


access) solutions capable of handling large data volumes while remaining flexible and


performant to serve downstream consumers. The various storage technologies used afford


fine-grained access control, ensuring data are only accessible to the intended audience. Data


are formatted in such a manner that allows for traceability through the ETL pipeline, from


sensor data to derived data product. Versioning of ETL pipeline and data track which


transformations were applied to generate a final data product value.


Notifications & communication


Notification and communication of concentrations of concern is a standard component of Aclima’s


system. Notification and communication focuses on pollutants such as natural gas which are most


suitable for rapid notification and communication but can scale to provide responses for a range of


pollutants. Aclima’s professional web interface emphasizes getting meaningful insights to customers


and stakeholders even before monitoring is complete.


Aclima has standardized notification and communication of concerns, first developed in the Gas Leak


Intelligence product. This follows a Standard Operating Procedure (SOP) which verifies that a


detection is persistent and not impacted by sensor artifacts or transient sources before notifying both


the local gas utility provider and regulator customers. Features of this SOP include:


● Daily alerting of signals detected above a certain concentration over a defined period, sent to


Aclima technical staff.


● Staff investigation of high concentration signals to confirm sources and eliminate artifacts.


● Cross-checking against internal databases of existing detections and notifications.


● Feedback loops to operations to allow for further monitoring.


● For verified signals, direct and immediate reporting to responsible parties as well as roll-up


reporting at regular intervals.


This formal SOP-based system is designed to be ready for scaling to a range of pollutants and


partners. Aclima’s other enhancement-based data products (TVOC Screen, biogenic methane, diesel


indicator, etc.) provide another means to rapidly communicate the existence of an area of concern or


hotspot. Event detection pipelines for hotspots run daily, generating detections over all monitored


point source pollutants and serving those changes to Aclima Pro and other customer-facing


dashboards and reports.


While not a notification product, Aclima Pro offers an “in-flight” view of data gathered while


monitoring is still underway. This exposes temporal trends, and may enable stakeholders to begin


identifying hotspots or validating known concerns before monitoring is complete.
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4


Please provide an estimated cost to operate all applicable mobile monitoring


platforms as a function of time (e.g. 1 week of monitoring) deployed and/or


measurements taken.


4a


These cost estimates should include all costs associated with mobile monitoring


operation. This includes but is not limited to:


i. Direct costs – instrumentation consumables and repairs, vehicle operation costs,


staff cost to operate platforms, recharging requirements.


ii. Indirect costs – support staff costs, associated insurance for operation,


administrative overhead, any required permits.


iii. Data Management – costs to move data from raw data collected by


instrumentation to the final data products requested by CARB.


Aclima estimates costs of between $25M and $29M to operate all applicable mobile


monitoring platforms to meet reasonable assumptions on CARB and community


objectives and expectations, over an annual monitoring period.


Aclima uses cost ranges due to the contingent nature of mobile monitoring operations. It is assumed


that CARB seeks coverage of SB 535 populations, and all AB 617 consistently nominated communities,


to be as high as practicable. Other major assumptions are documented in response to the State’s


questions in Attachment C-II. The annual monitoring period is based on Aclima’s assertion that this


scale is best suited to capturing all CARB and community concerns statewide.


Direct costs


$20M-$22M per year. Typical costs include vehicle operating costs and staff salaries to operate


platforms.


Indirect costs


$4M-$5M per year. Typical costs include non-driver staff, insurance, and calibration-related costs.


Data management


$1M to $2M. Typical costs include telemetry and processing to ingest streaming data; daily


processing of backlogged data; cloud compute costs; and other server and frontend costs for


serving and visualizing data to users.
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Costs will vary within these ranges depending on factors as diverse as: geographic coverage (both


extent and distribution of geographic target areas relative to one another); monitoring resolution


(e.g., sub-block versus census tract); community engagement expectations; data licensing


agreements; choice of primary versus secondary pollutant targets and interrelations with coverage


expectations; use of intensive Spotlight-style investigations versus standard hyperlocal monitoring;


and staff hiring targets, strategies and ramp rate. CARB and community requirements will be a


primary determinant of many of these cost levers.


4b How often are invoices and payments typically required?


Aclima provides an initial invoice for payment prior to launch. Subsequent invoices


and payments can be expected monthly, to align with delivery milestones.


Aclima maintains a phased invoicing approach for all its air quality monitoring projects. At the outset


of a project, an initial partial invoice will be issued, serving as a commitment fee or an advance for


the work about to commence.


As the project progresses and specific milestones are achieved, Aclima will send additional invoices,


aligned with the progress against defined objectives and specific deliverables of the monitoring


project. This offers transparency and accountability to clients throughout the project's duration.
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5
If an RFP is developed based on the information provided here, how much preparation


time is required to deploy the platforms and begin monitoring?


Preparation time for any mobile monitoring effort is primarily constrained either by


the duration of any community engagement that is defining monitoring objectives,


or driver hiring, or both. Upfitting vehicles with sensors is not a constraint, given


Aclima’s reserve of sensing hardware and an installation process designed to be as


fast and easy as possible. Under favorable conditions, preparation should be in the


order of a few months. It is possible to ramp up monitoring over time.


AB 617’s commitment to meaningful engagement with a wide range of communities presents a


significant logistical challenge at a statewide scale. Engagement should be right-sized and crafted to


deliver value to communities — ensuring they have a strong and decisive voice in planning — while


keeping the overall planning process on track, meeting CARB objectives and staying within budget.


Hiring must be organized by geography and should not start until final decisions are made on where


mapping will occur.


With assumptions on a well-designed process at a statewide scale, preparation time is on the order of


months. Aclima’s experience upfitting vehicles, its standardized and optimized installation process,


available reserves of Aclima Mobile Nodes and already-upfitted vehicles all mean that the upfitting


process constitutes a small share of preparation time. CARB may consider a more ramped approach,


where smaller operations can be spun up in weeks rather than months to target more limited


geographic areas, but this depends on a well-designed community engagement process. This would


allow CARB to increase operations over time and as community needs dictate, rather than switching


everything on at once at a later date.
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5a
Do you have recommendations for a minimum timeline to achieve potential


monitoring objectives described here?


The SMMI includes a range of pollutants and potential objectives, which will


require a range of timelines. Aclima recommends a minimum of a year of data


collection to characterize pollutant concentrations and sources in a given area.


However, certain data products are able to provide actionable data much sooner.


Collection timelines for Aclima’s Basemap data product (ambient concentrations) must be tied to


relevant timescales for the people who live, work, play, or go to school in the areas of interest on a


typical day. In order to collect enough measurements that capture diurnal, weekly, and seasonal


trends, as well as annual averages, a full year of data collection is critical.


To identify enhancements or “peaks” above a rolling background, indications of hotspot locations can


become apparent within 1-2 months or in some cases sooner. Aclima’s Indicator data products are


designed to characterize the persistence of emissions sources in fixed locations. When a persistent


signal emerges, that information can be used to take immediate action. With more monitoring over


time the number of emissions hotspots detected will increase, providing a more complete picture,


but this does not preclude CARB and partners from gaining insights sooner. Aclima’s adaptive


collection system is designed to efficiently target locations where high variability due to these


enhancement detections occur, in order to focus deployed resources more rapidly and identify source


locations that are meaningful to already overburdened communities.


Based on Aclima’s experience with the Spotlight data product, CARB may want to consider a limited


amount of short-term focused data collection over a small targeted area, which can deliver results in


days to weeks. The Spotlight product was designed to provide this kind of high temporal and spatial


resolution on a neighborhood scale, identifying diurnal and spatial trends in different pollutants


including BTEX. Aclima’s objective is a fast path to actionable data, to give disproportionately


impacted communities a chance to reduce exposure sooner.


CARB should ensure that any monitoring fleet has the flexibility to meet these contrasting monitoring


objectives: provide near-immediate and actionable value for communities while the data collection is


in process, while also providing long-term ambient concentration estimates at hyperlocal scales that


are relevant for broader regulator objectives.
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5b What is the maximum number of platforms that you could deploy by early 2025?


Aclima has demonstrated capacity to support statewide geographic coverage and a wide range of


pollutant objectives, both in terms of sensor and vehicle availability and time to deployment. This is


enabled by 10 years of experience pioneering, refining and deploying a tried-and-tested mobile


monitoring platform, end-to-end data platform, and visualization and analytics interfaces, backed up


by engineering and scientific specialists.


In Aclima’s experience, the limit on deployment capacity and project timeline is not determined by


the number of existing platforms (given existing reserves and scaling capabilities), but by hiring


timeline/targets and community engagement dynamics.
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6


Do you have experience developing Community Air Monitoring Plans (CAMPs) as defined


by the CARB Community Air Protection Program Blueprint or similar? Please provide


examples of community-focused monitoring plans or similar.


Aclima does not have direct experience with CAMP plan creation, but has gathered


data in support of CAMP implementation with a strong track record of community


engagement as well as air district partnering on monitoring efforts. Aclima also


supported processes very similar to CAMP specifications across California and


nationwide.


Aclima has collected data in support of CAMP plans, including for the Richmond CAMP in the Bay Area


(BAAQMD) and as part of SCAQMD’s broader CAMP strategy. Aclima also has extensive experience


interfacing with community members and CBOs in the development and communication of


hyperlocal, neighborhood-level air quality monitoring, including with processes that are similar to


CAMP specifications.


● Aclima has experience building partnerships and supporting scoping. For example, with


partners across California (including SCAQMD and BAAQMD), Aclima worked with public and


community stakeholders to communicate monitoring plans, activities, and results, and be


responsive to feedback.


● Aclima works with communities and partners to help them understand approaches to data


quality and QA/QC.


● Aclima’s commitment to local hiring and workforce engagement is a strong support for


collaborative work planning. Aclima works with local partners to hire drivers and key support


staff from the local communities where monitoring is taking place, as they are engaged with


and know the community, and can share valuable perspectives in planning. Aclima also makes


the observations and experience of these employees a key part of the quality assurance


process, and provides pathways into more technical roles within the organization.


● Aclima is committed to giving partners and communities accessible, web-based tools to


analyze, interpret and communicate actionable insights in a timely way. All clients receive


access to Aclima Pro, a professional visualization and analytical software product for mobile air


quality data. Aclima’s public portals include but are not limited to San Diego, West Oakland,


Richmond and Chicago, IL.
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7
Do you have existing standard operating procedures (SOPs) or quality assurance project


plans (QAPPs) for your mobile monitoring approach?


Aclima has developed a coordinated suite of procedures and supporting documents


that provide detailed information on the company’s Quality Assurance System.


These documents are combined with a project-specific plan which outlines the


project organization, overview, description, schedule, and requirements to form a


Quality Assurance Project Plan (QAPP). This approach has been used for QAPP


approval for projects funded by the US EPA.


Aclima’s Quality Assurance System documentation describes the processes and procedures that result


in mobile measurements that meet data quality objectives, and how analysis products account for


the specific complexities that arise from the mobile measurement approach. The documents are as


follows:


Aclima Quality Assurance System: Introduction & Management


Explains how to understand overall uncertainty in mobile data, data quality objectives, and how


measurement techniques inform quality assurance approaches.


Mobile Ambient Air Pollution Measurement Quality Assurance System


Describes mobile monitoring methods, equipment, and sampling methodology, as well as


information on sensor calibration and data review processes.


Hyperlocal Ambient Concentration Estimate Validation & Quality Assurance


System


Outlines procedures for analysis of verified data to produce hyperlocal maps of ambient


concentration estimates, as well as validation and verification processes.


Hyperlocal Enhancement-Based Data Products Quality Assurance Plan


Explains the data processing methodology and quality assurance processes used in support of


enhancement based data products.
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IV. Data collection, storage, & reporting


1
In what format do you generally provide data to your clients? What is your final data


product?


Aclima provides data to clients via spatial and statistical visualization in Aclima


Pro, the company’s flagship geospatial analysis software product; through


download of specific data selections from within Aclima Pro; and via a variety of


standard geospatial file types, by request.


Client and community users typically interact with Aclima mobile monitoring data through Aclima


Pro, a geospatial analysis software product tailor-made for hyperlocal air quality data collected via


mobile monitoring. It provides stakeholders, both technical and non-technical, user-friendly access to


hyperlocal air quality datasets, spatiotemporal filtering and aggregation functionality, and a curated


set of contextual data layers (e.g., census data, land use, or environmental justice indices). This


functionality allows users to understand the air quality in their communities and identify associations


with socioeconomic factors. Users can also export data from Aclima Pro for use with other analytical


and visualization tools.


Aclima’s final data products are a broad array of mobile monitoring-derived and contextual datasets


at multiple spatial and temporal scales, different levels of processing, and distinct air quality


dynamics (ambient air quality and point source emissions), designed to provide timely, actionable


insights to address partner and community concerns. These data products use a rigorous Quality


Assurance process and are generated via advanced signal processing techniques and statistical


modeling to address a variety of unavoidable artifacts inherent in mobile air quality monitoring.


Aclima has in the past provided data via multiple standard geospatial file types (e.g., GeoJSON, csv,


etc.) to support a range of customer and community needs.
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2
Do you have off-the-shelf, or modifiable-off-the-shelf, data management products


compatible with mobile monitoring data?


Aclima’s end-to-end data platform is built, tested, and available to support statewide mobile air


quality monitoring objectives without significant customization. It is built on reliable commercial


cloud compute services, uses a range of open-source tools, and is otherwise tailor-built for the


needs of managing mobile monitoring data and metadata.


Aclima’s end-to-end data platform functions are tailor-built to the challenging needs of managing


mobile monitoring data and metadata, and tested from large scale deployments over many years. It


is complete, tested, and ready for use at statewide scales. The data platform works to:


● Ingest multi-platform mobile monitoring data, regulatory stationary site data, and external


third party datasets.


● Integrate manual verification and quality control workflows.


● Apply cloud compute resources to generate data products and optimize sampling.


● Warehouse dynamic datasets and static backups in a mixture of formats.


● Serve data to many frontend applications for external and internal users.


Aclima has found over the last 10 years of research and large-scale deployments that third party


off-the-shelf data management products cannot support these needs or are unreasonably expensive


and complex to integrate. Where possible, Aclima has built on top of mainstream, reliable


commercial cloud-compute services and uses open-source tools for compute and data management


tasks.
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3


What is your experience in mobile monitoring data analysis and visualization?


Specifically, do you have any experience using ESRI products to manage and visualize


data?


Aclima’s is committed to ensuring mobile monitoring has positive outcomes for


disproportionately impacted communities. While Aclima has extensive experience


in building, deploying, and maintaining data products and web-based applications


for analyzing and visualizing mobile air quality data, it will also support partners


who bring their own solutions.


Aclima’s engineering and science teams build and maintain data products and web-based applications


for visualizing and analyzing mobile air quality data, including Aclima Pro. These provide tools for


regulatory, business, academic, and community stakeholders to develop a shared understanding of air


quality concerns so they can better plan emissions reduction efforts.


Analytical data products


Aclima’s data products are built on a decade of investment into scientific methodologies for mobile


monitoring, processing and analysis. These methodologies have been validated by research


institutions and top regulators and are designed to reduce analytical effort for customers. The


devices that make up Aclima’s mobile monitoring fleet produce geolocated time series data (the raw


data product). This is transferred to the cloud and fed into an end-to-end data platform to transform


and aggregate into customer-facing data products.


These products include:


Basemap


● Annual ambient concentration estimates for core pollutants at multiple spatial scales.


Indicators


● Air Toxics TVOC Screen


● Biogenic Methane Source Indicator


● Diesel Source Indicator


● Natural Gas Leak Indicator


Spotlight


● Any pollutant of community concern, e.g. BTEX


The components that generate these products employ state space modeling techniques to infer


latent parameters that are of interest to Aclima customers, and statistical modeling techniques that


leverage the spatiotemporal structure of the mobile sampling process to correct for artifacts and


increase confidence in estimates derived from low numbers of samples. Data products can be
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overlaid on top of important context, such as population characteristics or environmental hazards so


that users can understand sources and impacts in the same place.


Purpose-built analytic software with human-centered design


Aclima has built accessible visualization and analysis tools that can accommodate diverse stakeholder


backgrounds:


● Regulators, academics, and community leaders have access to Aclima Pro, proprietary


web-based software designed for air quality data visualization and analysis. Experts can use


Aclima Pro to build custom visualizations. Aclima data are integrated on an ongoing basis; no


setup is required; and views of each data product are pre-constructed for specific use cases.


Users also have access to tools for exploring the data, from high-level summaries to hyperlocal


analyses, comparing the distribution of values between different neighborhoods, or layering


multiple views to aid in source identification and on-the-ground context.


● For regulators and industry professionals with interest in a specific subset of pollutants Aclima


collects (e.g., natural gas), reports and dashboards are produced and updated daily on the


identification and characterization of leaks. These provide a consistent view of the data of


interest to customers and allows them to incorporate Aclima data into monitoring workflows.


● For community leaders, Aclima offers an “in-flight” data experience that provides a simplified


interface to access data during the monitoring process, prior to public availability. The in-flight


data experience exposes temporal trends, and allows stakeholders to begin identifying hotspots


or validating known concerns in a timely fashion.


● For community members and the broader public, Aclima provides publicly accessible


interactive visualizations like the air.health website, which display average annual


concentrations in neighborhoods at a hyperlocal level and helps people understand pollution


concerns and health impacts. Aclima also offers narrative community reports that mix analysis


and visualizations in the context of EPA and WHO guidelines and socioeconomic datasets. Each


of these has been built with an intuitive, accessible design and plain language content


navigable and digestible by non-experts.


Compatibility with other geoanalytic software products


For partners who bring their own analysis and visualization solutions (e.g., ESRI), Aclima works with


them to determine which data are best shown through their existing tool (versus a purpose-built


solution such as Aclima Pro), and then enables the delivery and display of Aclima’s data as needed.


The team’s emphasis is on understanding and then agnostically supporting the fastest and best way


for a partner to meet their analysis and visualization objectives, as well as supporting positive


outcomes for impacted communities. Aclima has, in the past, delivered to regulatory agencies


datasets formatted for ESRI products, generalized geospatial analytics software, and open source


alternatives like QGIS.
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4
What is your experience in public dissemination of complex information? To what extent


have you generated data visualization for the public?


Over the last 10 years, Aclima has built a large number of dedicated community


websites, reports, and other means for visualizing complex air quality monitoring


data and insights in meaningful and useful ways for public stakeholders. Aclima


continues to explore how community concerns might be reflected back to


regulators. Recent examples include dedicated web-based platforms for sharing


mobile monitoring data and insights with the public in the Bay Area, Chicago, Los


Angeles and San Diego.


Aclima’s dedicated community websites, reports and other dissemination tools:


● Provide interactive, street-level reporting of air quality data, both in ambient concentration


and for specific indicators such as diesel and biogenic methane.


● Search tools to help users focus on specific locations.


● Include geospatial layers to help users identify sensitive sites.


● Allow users to view air quality data over different timescales.


● Support comparisons with nearby locations.


● Provide guidance on actions users can take to help reduce air pollution in their communities.


Aclima’s experience in developing these sites has highlighted the importance of:


● Defaulting to web-based tools wherever possible.


● Making scientific language accessible to all.


● Guiding the public towards the most important and meaningful data.


● Tying all our data to geographic scales and locations the public may find useful.


● Using comparisons, straightforward visualizations and incorporating standards to make data


actionable.


● Explaining why certain air quality measures are important.
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Attachment B: Vendor questions — data collection, storage, reporting


● Being transparent about methodologies.


● Showing sensitivity to community identities and preferred terminology.


● Exploring ways to support two-way communication between the public and regulators.


Aclima distinguishes between the needs of community-based organizations and members of a


community. Public-facing sites are built for broad public access, while interested community-based


organizations with appropriate expertise receive access to more technical tools such as Aclima Pro.
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5
What suggestions do you have for handling large amounts of data from a variety of


sources (e.g. multiple mobile monitoring platforms) into cohesive data visualizations?


Aclima’s systems – whether backend processing or frontend geospatial


visualizations – are built to accommodate and cohesively visualize large amounts of


data from a variety of sources. Software and signal processing, appropriate


temporal and spatial aggregations are all used to prepare data for visualization.


Appropriate visualization styles, contextualization, simple designs, and plenty of


structured guidance, among other techniques, are used to cohesively visualize


multiple data types from multiple sources to a variety of users.


Aclima incorporates large amounts of data from the air quality monitoring work done by the


company’s own fleet (for criteria pollutants, BTEX, and TVOCs), from public stationary sites, and


from other secondary data sources such as environmental justice indices. Based on this experience,


Aclima follows a number of best practices in preparing data for cohesive visualization:


● Aclima transforms time series data into aggregations that are tethered to a variety of discrete


geometries, e.g., OSM ways, census tracts, and h3 hexagons. This makes analysis and


visualization easier when incorporating multiple different data sources. It allows the spatial


scale of the geography to have physical meaning by virtue of being linked to the variability of


the pollution and the response time of the instruments used.


● Signal processing is applied to establish common data products for pollutants coming from


different platforms (e.g., TVOC peaks from the AMN and BTEX peaks from a specialized vehicle)


when generating products for point source phenomena.


● Temporal aggregations or decimations (e.g., per second or per hour) are used to make


disparate sources of air quality data, such as the AMN and stationary sites, comparable.


● Views are layered in order to identify visual associations between air quality data at


street-level aggregation and socioeconomic data at the census tract aggregation.


Aclima cohesively visualizes multiple data types from multiple sources for a variety of users using


different purpose-built web-based software. Aclima Pro supports more technical regulatory


customers and community partners, while Air.health supports the less technical, more health- and


impact-oriented needs of communities.


Best practices include:


● Choosing appropriate visualizations for data of different types, e.g., mobile versus stationary


data.
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● Contextualizing to make data distinctive and meaningful (e.g., adding explanatory and


contextual details from secondary sources) such as with NO2 in the Bay Area or giving road


layers special treatments to ensure all data are visible.


● Simplifying to focus on primary data layers, progressively revealing additional data.


● Highlighting areas of concern, creating navigable lists, providing narratives to guide users


through complex air quality data.


● Designing for specific types of user, e.g., expert regulatory analyst versus a non-profit advocate


staff member.


● Provide direct answers to real world questions, such as “is my air good or bad?”: making clear


what mobile monitoring data can and cannot be used for, and incorporating standards and


providing comparisons where those are available.
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Attachment B: Vendor questions — feedback


V. Feedback


1
Provide input on the requirements or areas listed in this RFI. Specifically, CARB is


looking for:


1a
Availability of existing systems that perform all or a portion of the requirements in


Section II – C. New systems cannot be built using funds in a potential RFP.


Aclima’s long experience has built up a wide range of scientific, physical, and operational assets and


capabilities (as documented in this response). These are suitable to support statewide operations


with a focus on geographic coverage of SB 535 and AB 617 communities — especially those omitted


from previous rounds of monitoring and engagement — for a list of core pollutants and supplemental


monitoring where reasonable, and embedded within an extensive and intensive community


engagement process.


1b


Questions, suggested modifications, or additions to the proposed environment that


would allow or encourage potential bidders. Please include justifications for any


suggested changes and concept modifications.


Aclima suggests that the RFP should facilitate a broad spectrum of competitive responses that meet


CARB’s objectives. The RFP should be drafted to encourage creative business models and strategies


for CARB to consider. First and foremost is allowing flexibility for data licensing models which can


meet CARB’s data transparency needs, enable vendors to protect proprietary IP, and provide cost


efficiencies that support monitoring objectives (e.g., expand coverage of additional nominated but


not selected AB 617 communities).


Aclima suggests that the RFP define primary (required) versus secondary (optional) suite of pollutants


from the “Potential Pollutants and Source Categories” section. Many other supplemental pollutants


could be included as optional for complementary monitoring by such methods as short-term mobile


labs, stationary, or other approaches. This approach would enable vendors to efficiently and


effectively support the state in using mobile approaches to expand air quality monitoring to more


disproportionately impacted communities.


Aclima suggests that the RFP focus on the major cost levers in a vendor’s business model. This will


allow CARB to understand what flexibility a vendor has in meeting different monitoring objectives


and operational scenarios.
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Attachment C — Rough Order of Magnitude Cost


Estimate


I. Rough Order of Magnitude


Effective and cost-efficient ambient concentration modeling at statewide scales


requires at least a year of monitoring work. Given assumptions on CARB and


community expectations and contextualized with Aclima’s commitment to high


quality data, CARB could see total annual costs ranging between $25M and $29M


(major assumptions documented in the response to C-II). The bounds and extent of


this range are impacted by several CARB and community choices. Including the


number of communities, area and density of coverage, length of monitoring


campaign, measurement frequency, etc. Aclima has the capacity to operate its


vehicles at the spatial and temporal scales needed to deliver new insights and


actionable data in a timely fashion for disproportionately impacted communities


statewide.


Rough Order of Magnitude


Estimated range of cost per month of full-time


monitoring.


This may be costs associated with conducting


monitoring, engagement activities to support


monitoring, or both. If this is not applicable,


please specify a different time range or more


appropriate metric to quantify your


capabilities. Please describe what “full-time


monitoring” looks like for you and itemize costs


with as much specificity as possible.


$2M – $2.4M


Operating at statewide scale, across a priority set of pollutants plus supplemental monitoring, with


appropriate QA/QC and wrapped in an effective and efficient community engagement process


requires tens to hundreds of sensor platforms, significant driver hiring, support and technical staff


time, and deployment of an existing stack of planning and operations tools.


Cost efficient ambient concentration modeling at scales relevant to communities and their concerns


requires at least a year of monitoring work. Given reasonable assumptions on CARB and community
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expectations and considering Aclima’s core commitment to adequate geographic and pollutant


coverage and high quality mobile monitoring data, CARB could expect total annual costs in the range


of $25M to $29M, or $2M-$2.4M per month. Major assumptions are documented in response to


Attachment C-II, below.


More important than the specific numbers here is that this range can go up or down depending on


CARB and community choices on targets and scale of coverage and pollutants monitored. For


example, a smaller total cost can be derived from reducing coverage of regions and communities that


are far apart. A larger total cost might be driven by covering more geographies within California


independent of population density. Other cost drivers can include: the chosen spatial resolution of


monitoring, such as sub-block versus census tract; relative amount of rural area coverage, which tend


to be higher cost per capita; and relative emphasis on supplemental and geographically targeted


monitoring for, e.g., BTEX or to better characterize a specific community concern.


Aclima recommends working with communities to select the right mix of targets, coverage scale,


pollutants and expected temporal and spatial resolution, and selecting a vendor that has a) an


integrated hardware, software and operations system flexible enough to scale to those objectives


within the constraints of the appropriated funds; and b) the ability to make reasonable adjustments


throughout a monitoring campaign based on in-process learnings as well as CARB and community


input.


Aclima’s vehicles can and do operate at any time of the day or week. Granular deployment plans


cannot be defined a priori: achieving mobile monitoring at scale requires intelligent, daily


optimization of vehicle routing. Aclima defines “full-time monitoring” as the daily and weekly


availability of sufficient vehicle and staff capacity to ensure the timely delivery of high quality raw


data and the generation of useful air quality data products for end users.


Rough Order of Magnitude


Estimated range of cost to complete a full


year of monitoring.


$25M – $29M


Per the response above, total annual costs could range from $25M to $29M. Bounds and extent of this


range are impacted by CARB and community choices on targets and scale of coverage, pollutants


monitored, and other factors. Major assumptions are documented in response to Attachment C-II,


below.
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II. Answers & assumptions used in cost estimate


THE STATE’s QUESTIONS & VENDOR’S RESPONSE/ANSWERS


1


What is the timeline for your mobile platform(s) (that is, how many platforms do you


have operational right now, and what is your timeline for launching more)? Will your


platform(s) depend on additional funding to reach and sustain maximum planned


capacity?


Aclima has built an integrated but flexible system of hardware, software, and operations, and


manages assets to accommodate a variety of geographic scales and project timelines. Aclima has


experience running multiple parallel projects and operating at statewide scales with short ramp and


turnaround times.


Assuming CARB and community expectations on geographic, temporal, and pollutant coverage, etc.,


are reasonable, Aclima has more than adequate capacity for statewide operations over a 1-2 year


period.


Allowing flexibility in the data licensing model may enable cost efficiencies for the project as a


whole, if the model balances meeting SMMI objectives for data sharing/use with protecting


proprietary products and features.
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2
Approximately how much monitoring can be accomplished in the period of a month? A


year?


Aclima’s data products (Basemap, Indicators, and Spotlights) are built on an annual model to achieve


adequate temporal resolution and support analytics and emissions reduction actions on scales


relevant to communities. Over this time frame, Aclima can conduct block-level mobile monitoring


that covers more than 90% of the population in CES4 Disadvantaged Communities and all AB 617


consistently nominated communities, all in partnership with CARB, key stakeholders, and community


groups.


Insights can be gained on multiple timescales within that annual period, from days to months,


depending on the target and monitoring objectives (e.g., hyperlocal ambient concentration over


large regions versus targeted BTEX assessment), but the overall annual monitoring scale is critical.


Aclima does not recommend targeting a specific amount of productivity over a given time or region


(unless to set a low minimum with flexibility to exceed based on monitoring learnings as well as CARB


and community input), due to the importance of dynamically managing operations plans and to allow


CARB and communities to iterate on their objectives as data are gathered and more is learned about


air quality in each region.
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3
Are there any requirements that would preclude you from competing should an RFP be


released? If yes, what suggested changes would allow you to compete?


Aclima recommends a flexible, outcomes-based approach to requirements, welcoming creative


responses from vendors to ensure that CARB can meet its coverage and equity objectives, and that


communities stand the best chance of identifying and addressing their air quality concerns.


● More prescriptive requirements for data collection should be avoided. These can undermine


attempts to maximize value and reduce uncertainty. Prescriptive requirements may also be


operationally infeasible. If requirements are outcome- and performance-oriented, vendors can


draw on their expertise and past experience to choose the most effective and cost-efficient


solution.


● Sensor requirements for mobile monitoring at scale should be systems-based, balancing the


need to sample a highly variable atmosphere at scale with an appropriate suite of sensors to


address the objectives of the program.


● More ambitious prescriptions on required pollutants could prove problematic if no viable and


proven measurement strategies exist at the desired scale. CARB should work to establish


primary (required) and secondary (optional) tiers of pollutants, factoring in community input.


● Prescriptive community engagement process requirements should be avoided. They may not be


based on real-world experience and prove problematic at statewide scale. Equitable


community engagement is a fast-evolving field and the state-of-the-art may outpace


prescriptions. CARB may want to consider setting outcome- and performance-oriented


requirements that allow for vendor flexibility and iterative improvement. CARB could also


establish minimum standards, while granting flexibility to exceed based on learnings before


and during monitoring.


● The SMMI seeks to deliver a significant increase in air quality monitoring coverage for


disproportionately impacted communities. Given a limited appropriation, this will require value


engineering and efficient delivery. Creative data licensing models are one potential lever for


cost effectiveness.
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4


Are any of the goods, products, or services you’ve identified in your RFI response


available on a Federal GSA or State of CA LPA? If yes, please identify the contract type,


name, and number.


At this time, Aclima does not make any goods, products, or services identified here available via a


Federal GSA or State of CA LPA.


VENDOR’S ASSUMPTIONS:


1 What assumptions have you made in preparing a response to this RFI?


Aclima has sought to provide high level cost estimates using a number of assumptions on the design of


any eventual monitoring program. These include:


● That the program would focus on the core pollutants supported by Aclima’s hyperlocal mobile


monitoring platform. Supplemental monitoring (BTEX, etc.) is not included in the high level


estimate since costs depend on deployment choices, which should be designed to meet CARB


and community needs along with targeting based on results from core pollutant monitoring.


● That CARB seeks a target of at least 90% coverage of SB 535 populations and all AB 617


consistently nominated communities.


● That CARB and communities’ needs are best served by a block-level monitoring resolution.


● That SMMI will expect a minimum of 1 year of monitoring. This is based on Aclima’s experience


delivering statewide monitoring programs and knowledge of what will deliver adequate


temporal and spatial coverage to meet typical regulator and community needs.


● That prescriptive requirements on data collection, accuracy and precision of sensors, required


pollutants and community engagement process, will be minimized. This allows maximum


flexibility to deliver desired outcomes (e.g., data at a high enough quality and speed of


delivery to support robust and timely action to reduce community exposure to a range of


pollutants).


© Aclima, Inc. 2023 69







Glossary


Aclima Mobile Node (AMN): a broad range of hyperlocal air monitoring sensors combined and


configured into a single device, and installed in Aclima’s fleet of low-emission vehicles.


Aclima Pro: Aclima’s proprietary, geospatial analytics and visualization application for technical


specialists.


air.health: one of Aclima’s public-facing tools for helping the general public visualize and


understanding hyperlocal mobile air monitoring data.


Basemap: Aclima data product which provides hyperlocal ambient concentration estimates across


community, regional or statewide areas on a range of core pollutants


End-to-end Data Platform: Aclima’s software stack for ingesting, processing, analyzing and serving


air quality data and data products to internal and external customers.


Extract, Transform and Load (ETL): the software means by which large datasets from multiple


sources are combined into a central data repository or warehouse.


Indicators: Aclima data product to help regulators and agencies screen over large areas for


actionable indications of specific sources of emissions and sources including VOCs, biogenic methane,


natural gas, and diesel.


Mobile Monitoring Platform: Aclima’s combined sensor and vehicle platform for monitoring a core


range of pollutants.


Pass: a physical visit to a given street segment by an Aclima monitoring platform, to gather air


quality data at that location.


Spotlight: Aclima air quality monitoring targeting hotspots. A Spotlight involves short, intensive data


collection in specific locations, available for any supported pollutant but often used for supplemental


monitoring, e.g., for BTEX (benzene, toluene, ethylbenzene, and xylene) using speciated


measurement capabilities.
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Gerard Power 
CEO 
i3 Systems, Inc 
441 Nolan Ave 
Glendale CA, 91202 
(213) 760-1627 
Jerry.power@i3-iot.com 
  
Date: October 20, 2023 
 
To: SCB Contact: David Ridley 
Agency: California Air Resources Board 
Email: david.ridley@arb.ca.gov 
 
Subject: 2023CARB_SMMI-RFI_2023-09-21 
 
We are pleased to submit our response to the CARB SMMI RFI.  I3 Systems develops and supports 
information networks and has been working closely with the City of Los Angeles’s Information 
Technology Agency to create a framework for forward-looking information systems.  Based on our 
experience, we believe the SMMI RFI covers three different and independent information processing 
issues.  First, there is the mobile air quality monitoring vehicles themselves which serve as data 
generators.  Second, there are potentially many air quality monitoring applications, AI modules, 
information display tools, and data analytics modules that might benefit from access to the expanded air 
quality data.  And, thirdly, there is an information management system which serves to manage the links 
between the applications with the sources of data.  


Based on our efforts with the City of Los Angeles, we believe it is important that each of these three 
components be considered as independent but related components of the program.  Our position is 
driven by the following: 


1. While it is understood that the SMMI RFI is intended to gather information needed to support 
CARB’s purchase of mobile air quality monitoring vehicles, it is possible that the data from these 
vehicles will eventually be supplemented by data from additional mobile units sourced from 
other suppliers.   Additionally, it is possible general purpose state vehicles will be retrofitted 
with air quality measurement devices to provide incremental sources of air quality data in the 
future.  The potential for an expanded vision of mobile air quality monitoring should not cause a 
retrofit of the baseline system described in the RFI; the RFI air quality monitoring system should 
be future proofed and deployed with the intention to eventually support an expanded service 
capability.  


2. It should be possible to easily integrate the data coming from mobile air quality vehicles with 
data coming from fixed terrestrial air quality systems.  Rather than having two different air 
quality monitoring networks, one for fixed monitoring stations and one for mobile air quality 
monitoring sensors, the goal should be to create an integrated network that provides a more 
complete view of air quality monitoring.   
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3. We note that a number of private entities (businesses, residences, and NGOs) have deployed 
their own air quality monitoring stations to support their individual needs.  We believe the 
California air quality monitoring network should be able to accept data from these private 
sources and integrate it into the CARB network.  Privately sourced data reduces the need for 
California to deploy redundant stations, and provide more complete geographic coverage, and 
by involving private entities in the project the state both educates and increases awareness of 
the importance of air quality. 


4. While the State of California may identify a preferred source of air quality monitoring software, 
there is a strong possibility that new software technology will emerge and the State should be 
able to move to an alternate software supplier as that technology becomes available.  This 
requires that the air quality monitoring software be considered independent from the mobile air 
quality monitoring vehicle decision.   


5. A key user of air quality data is the academic community which is engaged in air quality 
research.  Cutting-edge air quality researchers prefer direct access to air quality data which they 
can integrate into their own research applications rather than working through a third-party 
application.   


6. We expect that over the life of the CARB SMMI project, there will be increased use of CARB data 
by local government and businesses to increase the use of air quality conditions as a factor in 
planning local operational activities.  For example, schools will increasingly use real-time air 
quality data and with AI systems to adjust daily activities and schedules.  While AI systems that 
aid school districts' schedules are still under development, once they come to market these 
systems will want direct access to air quality data independent of intermediator applications.   


For the above reasons, we believe that as the RFI evolves toward an RFP, the structure should evolve to 
contain three components that can be bid on independently by suppliers that are strategically focused 
on one or more of these components.   
 
To the best of my knowledge, all the information contained in this document is true and accurate as of 
the date of its submittal.   
 
With Respect 
 
 
 
Gerard Power 
CEO, i3 Systems 
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Attachment – A Vendor Profile 
  


1. Identify the Company Name, address, city, state, and zip code, telephone. 
 i3 Systems 


1146 N Central Ave #687 
Glendale, CA 91202 
(213) 760-1627 


2. Identify the name, title, address, phone number, and email address of the primary contact 
person for this RFI. 
 Gerard Power 


CEO 
i3 Systems 
441 Nolan Ave 
Glendale CA, 91202 
(213) 760-1627 
Jerry.power@i3-iot.com 


3. Provide a brief overview of your company including number of years in business, number of 
employees, nature of business, and description of clients. 
 i3 Systems was formed as a startup in 2020 to develop information networking systems 


based on research originally conducted at the University of Southern California.  It was 
incorporated in the State of Delaware and currently has ten employees focused on 
delivering information networking solutions primarily to government entities.  Its most 
significant customer to date is the City of Los Angeles.   
 
At its formation, the company understood that data networking companies are intended 
to provide end-to-end network connectivity and expects that applications and devices will 
assume the responsibility for interfacing to the network.  The result of such an architecture 
replicates effort between applications and devices making it difficult to deploy, manage, 
and maintain an information network that spans different suppliers and sources of 
information. By incorporating information networking concepts into the system 
infrastructure, i3 Systems is able to reduce overall costs, increase efficiencies, and make it 
easier to expand the capabilities of an information network.  When information is treated 
as an asset and actively managed for the benefit of the organization, for today and 
tomorrow, rather than just as today’s application consumable, collaboration is increased, 
the life of the system is increased, and the result is made more versatile. 


4. Identify any parent corporation and/or subsidiaries, if applicable. 
 Not applicable.   
5. Give a brief description of your company’s product(s), platform(s), service(s), etc. that may 
be relevant to this RFI. 
 i3 System has developed an information networking platform that, at its core, serves as an 


information distribution fabric; information owners are given the tools they need to 
manage the distribution of the information they generate and own.  This distribution fabric 
is surrounded with a series of information adaption applets that allows the system to be 
adapted to support different information protocols from various application and device 
manufacturers allowing the system to support multivendor environments.  The unique 
permissioning based information distribution system was specifically designed to support 
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federated organizational structures which will allow the CARM SMMI to support a range of 
information customers including state entities, local governments, academic institutions, 
private citizens, and other with consolidated information generated by a range of sensors 
supported by these same institutions.  By avoiding the creation of a siloed data structure, 
the SMMI can become a rich collaborative information exchange that is much more 
complete than a state sponsored air quality point solution.   
 
The i3 System would allow CARB the freedom to decide which air quality data is released 
publically and what data would be treated as confidential internal operational data.  The 
software would also allow CARB to distribute data according to a CARB preferred API 
structure or to support multiple APIs.  The latter being a likely operational requirement as 
standards continue to evolve and create the potential requirement that CARB may need to 
support multiple data formats simultaneously.   
 
i3 Systems has also created a mobile edge processing system that allow information 
networking features to deployed at the edge of the network and it includes support for 
mobile information collection vehicles. 


6. List and briefly describe the projects and/or activities your company was engaged within 
the last ten (10) years that are similar to the project identified in the RFI. 
 As a fresh startup with three years of history, i3 Systems does not have a long list of 


projects under its belt but the projects i3 has been used as the foundational data platform, 
have been significant to operational improvements.  I3 is anxious to grow and support the 
State of California’s efforts to support its citizens.  I3 Systems most significant projects to 
date include a project undertaken with the LA Information Technology Agency (ITA) to 
improve parking in the Los Angeles area and a project undertaken with the LA Department 
of Sanitation (SAN) to bring mobile sensor and AI technologies to the Departments 
Sanitation trucks.  
 
The i3 Systems technologies have been used by LA’s ITA team to create a parking 
application that shows citizens parking availability, block by block, across the City of LA. To 
do this, the system ingests information from a variety of parking lot management systems, 
both public and private, to create a consolidated view that transcends organizational 
divides.  The system is worthy of note because the application was developed by ITA 
directly and shows the i3 System’s ability to support independent application development 
teams.  It also serves to highlight the vendor and organizational agnostic capabilities of the 
system as a key requirement called for the integration of public and private information 
coming from a wide variety of sources with different functional capabilities.  By helping 
residents identify parking options, cars that might otherwise be circling is search of parking 
are gotten off the road sooner thereby improving air quality and reducing congestion. 
 
The second project of significant note is the effort i3 Systems has undertaken with SAN.  
SAN is interested in using AI and video cameras as sensors to collect operationally 
significant information about SAN and other city services in order to improve overall city 
operational excellence.  I3 Systems developed a mobile edge processing system that can 
be deployed on SAN vehicles to collect and alert city departments when key operational 
issues are detected by vehicle based AI systems.  This project is of note because it required 
i3 Systems to develop a mobile edge processing system that collect information from 
mobile cameras and use AI technology to convert large scale digital streams into 
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meaningful information flows.  This project was undertaken in collaboration with the 
University of Southern California’s video/AI experts and highlights the i3 ability to support 
information processing systems provided by independent third parties. 


7. Are there any of the requirements described in the Proposed Environment section not 
technologically feasible with your existing service(s), product(s), platform(s)? 
 i3 Systems is an information management systems and not a sensor company and not a 


data storage warehouse.  Technically, the i3 system can accept data of any type and 
format received over a variety of data network types.  Similarly, it can publish information 
of any time and in any format to an application connected via a range of data network 
types.  As long as the suppliers of application software and air quality sensors have a 
published API definition, we are confident in i3’s ability to support the necessary 
interfaces. 
 
Beyond the use case described in the RFI, use of i3 would also allow the state to contract 
with multiple companies providing different mobile air quality sensing vehicles – with 
different vehicles potentially being equipped with different sensors for situational specific 
deployments.  i3 would also allow the State of California to retrofit existing state vehicles 
with air quality sensing kits effectively turning the state’s existing assets into mobile air 
quality sensing stations.  Finally, the i3 system would also allow the state to integrate non-
mobile air quality sensing stations, both public and private, into a state-wide view of air 
quality information.   
 
Use of i3 would also allow the State to support one or more cloud-based data storage 
warehouses.  i3 users would have the ability to feed information coming through the i3 
system into large, cloud based data lakes that can be managed independently from the 
active information flows and/or they feed the information coming through the i3 system 
directly into a set of applications where each application has a special purpose.  Over time, 
this gives the ability for the State to develop or purchase new air quality monitoring 
software, switch cloud vendors, and support hybrid clouds independent of the information 
network.  This capability would also allow the State to easily feed information to academic 
and research labs for short or long term external analysis as appropriate.  
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Attachment - B Vendor Questions 
 
I. General Questions 


1. What scale of operation would be required to bid on a future RFP of the concept described 
here? Are there any minimum requirements necessary at which below you would not be interested 
in bidding on a proposal of this nature? 
 There are no restrictions.  The i3 System was designed to be technically and financially 


scalable.  As a side note, the design of the i3 architecture will allow the system to support 
distributed multi-party operations once implementation of this feature is complete.  
Distributed multi-party operations would allow local governments to run their own i3 
nodes subordinate to the State’s i3 system, thereby allowing these subordinate processing 
systems to directly feed information into the States air quality monitoring system and to 
allow the State to directly feed information into a federal air quality monitoring system.  
Such distributed operations would even allow the State of California to exchange air 
quality information with neighboring states.   


2. What types of monitoring objectives have you explored using your company’s mobile 
monitoring approaches? 
 i3 Systems has created a modest demonstration of an air quality monitoring system that 


shows i3’s ability to take in air quality information from multiple sources and use that 
information to dynamically generate alerts that could be sent to private citizens, 
companies, government agencies, elected officials, and emergency personnel.  This 
demonstration system was originally built to show i3’s ability to support the community’s 
need for information should the State of Hawaii be faced with another wildfire emergency.  


3. What are the advantages and limitations of your company’s mobile monitoring services? 
 The largest advantage of an i3 information network is its ability to accept information from 


a large variety of sources in a variety of formats (streamed and message based information 
flows).  This makes i3 agnostic to the vendor and organization generating the information.  
I3 is also agnostic as to the destination and format of the delivered information allowing 
the system to support the needs of a complex network of customers each seeking to serve 
their individual mandates. 
 
We expect to deliver our information networking software to the State of California and 
the State would run the software on their private or commercial cloud system (the 
software is delivered as a Docker image).  Some might characterize this as a limitation 
because i3 Systems would does not operate a data center on behalf of the State of 
California, however, others might characterize this as an advantage because the State 
would have complete oversight of the information’s chain of custody making easier to 
monitor and oversee data security.   


 
 
II. Engagement and Coordination 


1. Describe your interpretation of what community engagement should look like throughout 
the process of conducting mobile air monitoring in communities. 
 There are two different aspects of community engagement that need to be considered.   


(1) Community members should have the ability to contribute privately generated 
(commercial and residential sources) air quality information to the state’s air 
quality monitoring system.  Since the calibration of privately owned equipment, 
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the state may want to consider this information as secondary information but is 
important that the community has an active role in the monitoring process.  


(2) Community members should also have the ability to review the live information 
collected by the state in real-time.  We point out that many states that collect air 
quality information offer periodic releases of compiled data files but do not release 
data in real-time.  Release of real-time data through i3 is seen as a mechanism to 
increase community involvement in air quality issues.  Further, some states only 
release the information as a graphic dash board but do not disclose the data used 
to generate the dash board graphics.  Such visualization tools can be viewed with 
suspicion but i3’s ability to support both types of information release serves to 
increase community confidence in the baseline data.  I3 considers dashboard and 
historic files are good to have but believes such tools should be considered as 
supplemental to the live information feeds when seeking to increase community 
engagement. 
 
We would also suggest that the state may want to consider the possibility of 
moving away from releasing air quality information as untracked open data.  We 
believe that state may want to consider requiring information consumers be 
required to register so the state can track who and how this information is being 
used.  The list of registered users can serve as a basis for the state to create and 
disseminate periodic newsletters or to send out informational notices to impacted 
users.  We also acknowledge that some citizens may feel comfortable releasing 
privately generated air quality information to the state but they might not feel 
comfortable giving the state permission to release their information to third 
parties.  I3 supports these ability to support these features  


2. What experience do you have with community and public engagement? Is any of this 
experience directly related to air monitoring activity and information dissemination? 
 I3 Systems has not supported the deployment of an air monitoring activities but our largest 


customer is the City of Los Angeles which supports the Los Angeles community and has 
given i3 Systems experience developing information management systems that impact 
community engagement.  The parking project we are working on with the city requires 
that information flow between commercial parking enterprises within the city and the city 
itself.  This effort effectively forms an information consortium between government and 
the private sector which is relevant to the states air quality monitoring system.  
Additionally, our project with the department of sanitation is based on video sensors 
which puts i3 Systems to the forefront of many conversations related to information 
privacy which is also relevant to an air quality monitoring system.  We have also proposed 
an air quality management system for the state of Hawaii intended to alert residents of 
smoke hazards and are working with an international consortium on a plan to create a 
global air quality management system. 


3. What is your experience coordinating with community members, CBOs, regulated industry, 
academia, and governmental agencies when planning monitoring objectives and data analysis and 
communication? 
 I3 Systems has significant experience dealing directly with regulated industries, academic 


institutions, and government agencies.  We have some limited experiences dealing with 
CBOs but have normally worked through other government agencies to interact with 
community members directly. 
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4. Please provide the number and size ($) of technical projects previously managed for 
coordination and communication with both community and technical contractors. 
 We estimate the value of the Los Angeles Sanitation project which is in its early 


deployment phases represents a $7M opportunity over the life of the project.  The parking 
project which is currently in the approval process, represents a $2M opportunity over the 
life of that project.   


5. How would you apply your engagement and coordination model on a statewide scale? 
 Because i3 Systems is a startup, we would need to bring on additional staff to deal with a 


statewide project. We support two engagement models and the amount of incremental 
staff would be dependent on the engagement mode the State would prefer.  Under one 
engagement model which we have successfully used with the City of Los Angeles, the state 
would take on the role of the project management and i3 Systems would support the 
states development team (including any associated contractors and suppliers).  Under the 
other i3 System engagement model, which we have also used successfully with the City of 
Los Angeles, i3 Systems would assume the role for project management and integration 
services.  We believe the former engagement model works best if the requirements are 
well defined and relatively stable while the second engagement model works best if the 
requirements are somewhat fluid and require research or experimentation in parallel with 
the deployment program.   A third option, which i3 Systems is open to, would be structure 
where an independent entity serves and the project manager and integrator with i3 
Systems supporting that prime.  In all cases, for a project of this type, we would encourage 
at least one academic institution as a project partner. 


 
III. Mobile Monitoring Technologies and Capabilities 


1. How many mobile monitoring platforms do you currently own and operate? How long have 
these platforms been in operation? 
 I3 Systems is a software company and does not own or operate any mobile platforms 
1a. What areas/sources/locations do you have experience conducting mobile monitoring? 
 I3 Systems is a software company and does not own or operate any mobile air quality 


monitoring platforms, however, i3 Systems has developed a mobile video/sensor 
monitoring edge processing system that can be retrofitted into existing city vehicles for the 
City of Los Angeles. 


1b. Has collected data been used to support community emission reduction, enforcement, or 
other actions? Please provide examples. 
 The LA Parking project is intended to get vehicles to parking places quicker and in doing so 


reduces street congestion.  This will undoubtedly improve air quality but to date, air 
quality monitoring has not been a part of the project.  However, we see this as a 
reasonable and straightforward extension to this existing project. 


2. Please provide operational information on your company’s current mobile monitoring 
capabilities. 
 I3 Systems does support a mobile information collection platform which is integral to the 


LA Sanitation project, while the information collected by this platform is video based data, 
the addition of air quality information collection to the platform would be a straight 
forward feature enhancement supported by the original product design.   


2a. What frequency can platforms be deployed? 
 Once the SAN project has matured, we have planned to have the ability to deliver 15 


installation kits to the City of Los Angeles every month. 
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2b. What days/hours are the platforms generally in use? 
 The SAN project would be using their platforms 8 hours per day for 5 days per week. 
2c. What pollutants can be monitored and with what frequency? 
 Presently none, however, the i3 System was developed to monitor, collect, and distribute 


data from a large number of data sensors.  The specific requirements for interfacing to air 
pollution sensors this would be determined by CARB through their selection of a mobile air 
quality monitoring vehicle. 


2d. What types of instrumentation do you use? Describe all relevant methodologies. 
 Presently none, this would be determined by CARB 
2e. What level of coverage or scale of monitoring can be accomplished within a community? 
(For example, how would you approach characterizing emissions from a source or identifying a 
leak? How long would that take?) 
 While i3 Systems is open to other approaches, we envisioning a system where the State of 


California’s existing air quality monitoring stations (both fixed and mobile) coupled with 
information contributed by private citizens and enterprises provide baseline information 
over the entirety of the State of California.  This air quality information network would 
include air quality monitoring stations deployed in California by local and national 
government entities and could be supplemented with temporarily contracted private air 
quality monitoring services on an as needed basis.   
 
During times of stress, mobile monitoring stations would be marshalled to a targeted 
region to provide hyper-local air quality monitoring support.  And, during time where there 
are no identifiable stress points, these same mobile monitoring stations could be moved 
through the state to validate the findings and quality of the fixed air quality monitoring 
stations.   


2f. How do you determine that you’ve adequately characterized a given area? 
 Air quality in a given area changes depending on local conditions, weather, and scheduled 


human activities.  Instantaneous readings in a given area can be validated it there are 
multiple constant readings over time periods with similar conditions.   However, to 
determine air quality conditions over the entirety of a day (e.g. to capture the effects of 
commuter traffic), consistent readings may be needed over the course of several weeks.  
As another example, If the interest is to investigate the impact of Santa Ana winds, 
measurements over a matter of months may be needed. Thus the term adequate is highly 
dependent on the issue under investigation and the factors that impact air quality for that 
specific issue are under study.  This is one of the reasons why i3 Systems believes that it is 
important that the Mobile Monitoring Initiative produce information that can be 
integrated with other sources of air quality information.  


2g. What workflow processes or software do you have for managing mobile monitoring? 
 i3 System’s mobile edge processing information system stores all raw data collected locally 


so that it can be later uploaded to the cloud when the mobile platform returns to its home 
base (allowing the information to be uploaded via low cost WiFi).  While the platform is 
not connected via WiFi, it can connect to the host server via the 5G network and transmit 
alerts or information of immediate concern as it is detected.  AI processes are used to 
identify significant events from the plethora of incoming information.  These AI alert 
blades can be built by i3 Systems, academic or research institutes, or the State of 
California.  While trucks can have the same alert engines configured, it is also possible to 
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configure different alert engines for use in different geographies or during times of 
immediate crisis.   
 
I3’s ability to support both 5G and WiFi, allows the information management system to 
receive data from parked and mobile monitoring vehicles.  It also allows the state to 
balance their network in order to minimize celluar service costs by using alternative 
connectivity technologies when they are available. 
 
The i3 software would run on a CARB server.  As such, CARB remains in complete control of 
the data and has visibility to all data entering and exiting the system.  As a software 
platform provider, i3 Systems has no direct access to the data flowing through CARB.   


3. Describe your usual approach or strategy to mobile monitoring. 
 Mobile sensor monitoring would be determined by CARB and its partners.  As a suggestion, 


CARB could station their mobile vehicles at regional universities and use 
students/university staff to drive vehicles in their region.  This ensures the local driver is 
familiar with the local area and serves to encourage universities to conduct research using 
the information they helped to collect. 
 
Monitoring of the mobile edge software is managed by the i3 information manager.  As the 
mobile device moves about an area, connectivity may be switching between WiFi and 5G 
and these changes in connectivity are reports to the i3 information manager as an alert to 
maintain system connectivity awareness.  Access to these information messages is totally 
configurable by the system administrator so operational data can be reported on a need to 
know basis.  System reboots, and other important system events are also reported to the 
i3 data fabric.  


3a. Drive plan and operational logistics 
 This would be determined by CARB and its partners 
3b. Staffing 
 This would be determined by CARB and its partners 
3c. Power requirements (e.g. battery powered, requires generator, etc.) 
 The i3 edge processing system is powered by 12V vehicle battery 
3d. Consumables 
 None 
3e. Quality control procedures 
 I3 software is actively tested during the development process.  Beta versions of the 


software are available for customers who are willing to participate in testing new software 
releases prior to their general market availability.  All i3 software us run through various 
test procedures that scan for security issues as well.   


3f. Performance and acceptance criteria (e.g. precision, bias, limit of detection) 
 This would be determined by CARB and its partners 
3g. Data logging and storage 
 As an information network, by design information is not stored in the data fabric but 


instead sent to applications in need of said data and to databases designed for long term 
archival.  Data changes however are logged allowing the system manager to validate that 
any information transiting the system can be tracked and traced.   
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The edge processing system is different because connectivity to the central processor 
cannot be assumed.  Information in the edge process can be temporarily stored on the 
local edge processor for later transmission when the data volumes are so large to preclude 
transmission over the 5G network.  This cached data can be held until connectivity is 
restored or until the mobile processor is connected via a low cost transmission network.  In 
the latter case, Information of immediate interest is directly set to the host processor via 
5G and can be used to trigger immediate actions (e.g. generation of a community alert or 
notices to emergency services, news stations, etc).  Long term information is stored on the 
local edge processor and uploaded once the system is covered by a wifi network in an 
effort to minimize 5G operational costs. 


3h. Notifications and communication 
 Notices and alerts emitted from the i3 edge processor are customizable/configurable. 
4. Please provide an estimated cost to operate all applicable mobile monitoring platforms as a 
function of time (e.g. 1 week of monitoring) deployed and/or measurements taken. 
 Operating costs associated with the central data fabric are largely focused on cloud storage 


costs and on licensed capacity options.  These numbers can be fractions of a penny per 
message transmitted.  
 
Costs associated with the edge processor are driven by the volume of data transmitted 
over the 5G network.  Since the administration determines which data should be held in 
cache until the mobile processor is covered by a low cost wifi network, operational costs 
are driven by the configuration; the system operational costs could indeed by zero, 
however, the same system could be configured to treat all data as critical data which 
would immediately be transmitted over the 5G network resulting operational costs 
consistent with the total volume of data collected.   


4a. These cost estimates should include all costs associated with mobile monitoring operation. 
This includes but is not limited to: 
4a.i. Direct costs – instrumentation consumables and repairs, vehicle operation costs, staff cost 
to operate platforms, recharging requirements. 
 As an information processing network, the costs associated with vehicle operation are 


outside the scope of these response.  However, for the vehicle based edge processing 
system, If this option is selected, the software would be $2500 per vehicle plus the cost of 
a mobile computer to support the information network and any desired AI modules.  The 
Of the AI support modules were to be developed by a university as part of their 
educational program, these modules might be limited to development costs.  Ongoing 
support costs are approximately 18% annually of the initial price of the software. 


4a.ii. Indirect costs – support staff costs, associated insurance for operation, administrative 
overhead, any required permits. 
 To operate the central data distribution fabric, the system could be configured and run on 


a commercial or private cloud as part of the State’s IT network support system and would 
therefore avoid driving any costs to the CARB. 


4a.iii. Data Management – costs to move data from raw data collected by instrumentation to the 
final data products requested by CARB. 
 The i3 software is an information management system that is highly configurable.  If the 


system is configured to hold messages in cache until the mobile processor is covered by 
WiFi, 5G transmission costs can be completely avoided.  If the system is to actively 
transmit data over 5G as it is received, there would be 5G costs that are largely determined 
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by the nature of the 5G service contract the State holds with their network service 
provider.   
 
In the central core, there is a capacity license that is associated with data 
transformation/transmission through the system.  These costs are dependent of the 
volume of messages.  Costs per message are normally well below one penny per message.   


4b. How often are invoices and payments typically required? 
 For the City of Los Angeles we use an annual billing period, however, i3 Systems is open to 


quarterly or monthly payment cycles for ongoing support services.  
5. If an RFP is developed based on the information provided here, how much preparation time 
is required to deploy the platforms and begin monitoring? 
 The duration is highly dependent on any customization and integration services desired by 


the State of California.  If the CARB is satisfied with the off-the-shelf capabilities of the 
software, the software can be delivered and deployed immediately.  If CARB decides to 
modify the configuration themselves, these changes can be undertaken by competent IT 
resources and started immediately.  As another alternative, the State could outsource the 
configuration of the system to i3 Systems. 


5a. Do you have recommendations for a minimum timeline to achieve potential monitoring 
objectives described here? 
 I3 Systems believes the first mobile monitoring platform could be installed and made 


operational within three months.  This timeline allows for ordering, deliver, and 
configuration of the core data fabric (one month), configuration and testing of any CARB 
air quality sensors (one month), and one additional month for testing and operational 
validateion. 


5b. What is the maximum number of platforms that you could deploy by early 2025? 
 The i3 Software could be delivered to CARB and deployed in large volumes at will.  


However, we believe it would take CARB or some time to install and integrate the software 
onto the mobile platform.  For planning purposes we should suggest a managed ramp up 
to a rate of 15 units per month allowing approximately 100 units to be deployed and 
operationalized by early 2025. 


6. Do you have experience developing Community Air Monitoring Plans (CAMPs) as defined by 
the CARB Community Air Protection Program Blueprint5 or similar? Please provide examples of 
community-focused monitoring plans or similar. 
 At the time of this RFI, we do not have any immediate experience developing a Community 


Air Monitoring Plan but we have reviewed air monitoring plans and guidelines and believe 
that the i3 System is capable of supporting the information networking components of 
such plans.  However, we do have other proposals outstanding relevant to the needs of 
CARB and expect that we will have active use cases by the time the RFP is issued.  


7. Do you have existing standard operating procedures (SOPs) or quality assurance project 
plans (QAPPs) for your mobile monitoring approach? 
 I3 Systems does have software testing and procedures which have been developed to 


ensure i3 Systems delivers quality software products.  We also have testing process we 
have developed for deployment validation and testing that we could share with CARB.  


 
IV. Data Collection, Storage, Reporting 


1. In what format do you generally provide data to your clients? What is your final data 
product? 
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 I3 Systems supports a device/application wrapper system that is able to accept and 
generate information in a wide variety of formats and protocols, including binary and text 
based message formation.  I3 Systems generally uses binary data to support video sensor 
data and high volume system messages.  ASCII based messaging (e.g. text, CSV, json,..) is 
typically used for low volume messaging. 
 
It is expected that CARB will decide on a common API in order to format the data 
consistently for external consumption.  The i3 software tools can then be used to adapt 
data flows following a different data format to the CARB standard format.  CARB is free to 
choose the data format that is most advantageous for its constituency base, and should 
sufficient demand arise for alternative formats, I3 is capable of supporting multiple data 
formats simultaneously.  


2. Do you have off-the-shelf, or modifiable-off-the-shelf, data management products 
compatible with mobile monitoring data? 
 Yes.  i3 Systems provides a highly customizable/configurable off the shelf information 


management system to support multivendor, multi-technology information processing 
environments. 


3. What is your experience in mobile monitoring data analysis and visualization? Specifically, 
do you have any experience using ESRI products to manage and visualize data? 
 ESRI was a founding member of the i3 Consortium, a community based organization 


focused on increasing information collaboration, information effectiveness, and 
information efficiency.  While i3 Systems have not taken on any projects where i3 Systems 
directly interfaces with ESRI, the City of Los Angeles is a long time ESRI customer so we do 
not expect there will be any issues.   


4. What is your experience in public dissemination of complex information? To what extent 
have you generated data visualization for the public? 
 Typically, i3 Systems focused on the collection, management, and dissemination of 


information in complex network environments and has left the public dissemination of 
complex information to our customers which have direct experience with the needs of 
their constituencies. 


5. What suggestions do you have for handling large amounts of data from a variety of sources 
(e.g. multiple mobile monitoring platforms) into cohesive data visualizations? 
 I3 Systems believes it is important to draw a line and segment the information visualization 


aspects of the program from the information aggregation, management, and 
dissemination aspects of the program.  The reason for this separation of church and state 
is that it allows the visualization processes to be managed independently from the 
information management processes.  If such an architectural division is not established 
efforts to evolve the visualization software often ends up being impeded by the 
information management program or the information management program ends up 
being impeded by the visualization program.  A line of demarcation is necessary to allow 
these two aspects of the program to evolve independently over time and serves to extend 
the life cycle of the overall program.   


 
V. Feedback 
 


1. Provide input on the requirements or areas listed in this RFI. Specifically, CARB is looking 
for: 
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1a. Availability of existing systems that perform all or a portion of the requirements in Section II 
– C. New systems cannot be built using funds in a potential RFP. 
 There are existing air quality monitoring systems (non-mobile) that are already in place 


and being operated by academic institutions, NGOs, local government, and national 
government entities.  The information from these existing systems should be integrated 
into the larger SMMI information network to reduce the costs associated with a new large 
scale SMMI network.   
 
Further, the system should be constructed so new systems deployed by non-state agencies 
can be easily integrated into the SMMI system as they begin to emerge.  


1b. Questions, suggested modifications, or additions to the proposed environment that would 
allow or encourage potential bidders. Please include justifications for any suggested changes and 
concept modifications. 
 i3 Systems believes a key requirement for the SMMI system should be to enable the 


support for multi-vendor operations.  The system should be able to support mobile 
platforms from different suppliers potentially owned and operated by different entities.  
Further, each mobile platform owned and operated by the State should be modular in 
design and allow vehicle specific sensor networks to be extended with new sensor 
technologies as they become available.  This should include the ability for the State to 
replace existing sensors with new sensors from alternative suppliers if conditions so 
warrant. 
 
This type of requirement is important if the State to continue to benefit from their Air 
Quality Monitoring investment over the long term despite the fact that the technologies 
will continue to evolve and the business entities that support the original investment will 
continue to evolve as well.    
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Attachment - C 
Rough Order of Magnitude Cost Estimate 
 


Rough Order of Magnitude 
Estimated range of cost per month of full-time 
monitoring. 
 
This may be costs associated with conducting 
monitoring, engagement activities to support 
monitoring, or both. If this is not applicable, 
please specify a different time range or more 
appropriate metric to quantify your capabilities. 
Please describe what “full-time monitoring” looks 
like for you and itemize costs with as much 
specificity as possible. 


$2500/month for the i3 platform software. 
 
  


Estimated range of cost to complete a full year of 
monitoring. 


$30,000 


Answers and Assumptions Used in Cost Estimate 
Please answer, in as much detail as possible, the State’s questions (1-4) below. 
Also, please provide details pertaining to the assumptions, expectations, and/or performance 
parameters used as the basis of the cost estimate. 
  It assumed CARB has the Docker-capable private cloud or public cloud service needed to 


support the i3 software. 
 
Storage costs are dependent on the amount of legacy data CARB wishes to maintain for 
historical analysis and reporting.  
 
It is assumed that CARB will consider 5G data transmission costs needed to support the 
mobile monitor vehicles will be considered a part of the vehicle operating budget. 


THE STATE’s QUESTIONS and VENDOR’S RESPONSE/ANSWERS: 
1. What is the timeline for your mobile platform(s) (that is, how many platforms do you have 
operational right now, and what is your timeline for launching more)? Will your platform(s) depend 
on additional funding to reach and sustain maximum planned capacity? 
 The i3 data management system is currently operational at the City of Los Angeles 


Information Technology Agency.  An additional i3 node is being used by the Department of 
Sanitation to evaluate the use of AI to auto-detect city service issues on a proactive basis.  
Release 2.0 of the i3 software will be released in November of 2023 and is being 
considered for use in the support of a global air quality monitoring system. 


2. Approximately how much monitoring can be accomplished in the period of a month? A 
year? 
 The i3 Systems has been spec’ed to support up to 100M data connections.  This total 


includes the sum of all air quality vehicles, all fixed air quality stations, all enterprise 
supported air quality stations that are sharing their data with the state, and all data 
consumers including multiple state applications, web displays, digital twin and AI engines, 
and university research projects. 


3. Are there any requirements that would preclude you from competing should an RFP be 
released? If yes, what suggested changes would allow you to compete? 
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 If the RFP is structured to require a single supplier provide application, data management, 
and the vehicle, i3 Systems would not be able to respond.  If the RFP fails to ask that the 
data from the mobile monitoring vehicles be integrated with the data from fixed 
monitoring stations or does not require flexible data delivery to multiple sources, the 
resulting deliverable would create an isolated data silo that inhibits operation.  In this case, 
it is unclear whether i3 Systems would respond to such an isolated system. 


4. Are any of the goods, products, or services you’ve identified in your RFI response available 
on a Federal GSA or State of CA LPA? If yes, please identify the contract type, name, and number. 
 no 


 


VENDOR’S ASSUMPTIONS: 


What assumptions have you made in preparing a response to this RFI? 
 I3 Systems assumes that when the CARB-SMMI RFI moves from an RFI to an RFP, the RFP 


will be structured in three parts in order to allow respondents to respond to the 
analytics/display software component, to the data management component, or to the 
vehicle component individually.  An alternate RFP structure would be to release the 
software, data management, and vehicle components as independent RFP/RFQs.  
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October 25, 2023 


 
  
Wenli Yu          
CEO 
Archimedes Controls Corp.  
3193 Caramello Ct .  
Pleasanton,  CA 94588 
Mobile: 301-370-0496 
Email: wenli .yu@archimedescontrols.com 
www.archimedescontrols.com 
 
 
 
 
Mr.  David Ridley  
California Air Resources Board (CARB) 
Email: david.ridley@arb.ca.gov 
 
Dear David, 
 


I am writing to formally submit my response to the RFI 2023CARB_SMMI-
RFI001.  I  am excited to express my interest  in this opportunity and to present 
Archimedes Controls’ credentials and proposal in response to this RFI.  
 
In accordance with the RFI guidelines, I am submitting the following documents and information: 
 
1.  This RFI Cover Letter 
2.  Attachment – A Vendor Profile 
3.  Attachment – B Vendor Questions 
4.  Attachment C Rough Order of Magnitude Cost Estimate 
 


I hereby certify that all the information provided in this RFI response is true and accurate 
to the best of my knowledge at the time of submittal.  
 


California Air Resources Board is known for its commitment to excellence, and I am 
dedicated to upholding the highest standards in delivering the services required for this project. I 
am confident that Archimedes Controls’ qualifications, experience, and the quality of my response 
to this RFI make me us an excellent candidate to fulfill the objectives outlined in the RFI. 
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I look forward to the opportunity to discuss my proposal in further detail and address any 
questions or concerns you may have. Please do not hesitate to contact me at 301-370-0496 or 
wenli.yu@archimedescontrols.com to schedule a meeting or request additional information. 
 


Thank you for considering my proposal. I am eager to contribute to the success of this 
project and to work in partnership with California Air Resources Board. I appreciate your time and 
consideration. 


 
 


Sincerely yours, 
 
 


 
Wenli Yu          
CEO 
Archimedes Controls Corp.  
3193 Caramello Ct .  
Pleasanton,  CA 94588 
Mobile: 301-370-0496 
Email: wenli .yu@archimedescontrols.com 
www.archimedescontrols.com 
 
 
Enclosures:  
Attachment – A Vendor Profile 
Attachment – B Vendor Questions 
Attachment C Rough Order of Magnitude Cost Estimate 
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Attachment – A 
Vendor Profile  


 
1.  Identify the Company Name, address,  city,  state,  and zip code,  telephone.   


Archimedes Controls Corp 
3193 Caramello  Ct.  
Pleasanton,  CA 94588 
301-370-0496 


 
2.  Identify the name, tit le,  address,  phone number,  and email  address of the primary 


contact person for  this RFI.   
Wenli  Yu,  CEO 
920 Pamela Pl .  
Pleasanton,  CA 94566 
301-370-0496 
wenli .yu@archimedescontrols .com 


 
3.  Provide a brief  overview of your company including number of  years in business,  


number of  employees ,  nature of  business,  and description of clients.   
Archimedes Controls ,  based in Silicon Valley is  a  designer and manufacturer of  


innovative wireless industrial  IoT technologies and solutions for mission critical  
detection,  monitoring and warning notification service to  infrastructure owners,  
enterprise control and automation industry since 2016.  


In the past  several years we developed a novel wireless environmental 
measurement and monitoring system (including wired and wireless hardware 
sensors,  gateways/PLCs and cloud-based monitoring management platform) for  
enterprise environmental  security which can be adapted and re-purposed with 
reasonable efforts and time with manageable technological  and operational  risks for  
the purpose of  CARB’s mobile air  quali ty RFI.   


Archimedes Controls is  a small  business and currently managed and run by four 
(4) founders  and co-founders.  
 


4.  Identify any parent corporation and/or subsidiaries,  i f  applicable.   
N/A 
 


5.  Give a  brief  description of  your company’s  product(s),  platform(s),  service(s),  etc .  
that may be relevant to this RFI.   
-  AC or 12VDC or solar powered with battery backed up A150 Environmental 


Monitoring System and Platform with GPS location tracking and SOS for  
emergency notification.  


-  A150 system includes  wireless sensors  Gateway/Programmable Logic Control ler 
(PLC) supporting network connectivity via  WiFi ,  Ethernet,  LTE, 5G and LEO 
satellites.  Programmable IO ports for 3 r d  party device controls  l ike sirens,  
f lashlights,  on/off  relays,  etc .  



mailto:wenli.yu@archimedescontrols.com
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-  A150 system includes  environmental sensors -  temperature,  humidity,  PM0.3 –  
PM10 including PM2.5,  airborne particles,  airflow speed,  atmosphere pressure,  
wind speed and direction,  CO2, H2,  LPG, CO, propane C3H8,  methane CH4,  O3,  SO2,  
NO2, formaldehyde HCHO, VOC, ammonia,  disaster (mudslide,  landslide,  f lood,  
object fal l ,  vibration,  move,  ti l t ,  shake,  tamper,  etc .) ,  water leak,  standing water,  
smoke,  mold,  rust ,  rain level ,  plus customer requests 


-  ARCOS Cloud-Based Monitoring Platform for dashboards,  reporting,  email  and SMS 
notifications,  plus OpenSearch analytics tool with AI/ML based anomaly detection.  


 
6.  List and briefly describe the projects and/or activities  your company was engaged 


within the last  ten (10) years that are similar to  the project  identified in the RFI.   
-  Air Quality Monitoring System (PM0.3 to PM10 including PM2.5) 
-  Environmental  Monitoring System  
-  ARCOS cloud-based (public  and private)  IIoT Management Platform including 


dashboards,  histograms, custom charts,  analytics,  custom reports,  users 
management and assets management.  


-  Environmental  security – access,  assets monitoring,  water leak detection,  airflow,  
etc .  


-  Power consumption monitoring 
-  Security camera monitoring 
-  Remote gas station automatic fuel level  monitoring 


 
7.  Are there any of  the requirements described in the Proposed Environment section not  


technologically feasible with your existing service(s),  product(s),  platform(s)?   
 
-  No, but  need to  know whether arsenic monitoring is  for  air or water because it  


typically measures arsenic content in water.  
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Attachment -  B 
Vendor Questions 


 
I .  General  Questions   
 
1.  What scale  of  operation would be required to  bid on a  future RFP of  the concept 
described here?  Are there any minimum requirements necessary at which below you 
would not  be interested in bidding on a proposal of  this nature?   


Archimedes Controls will  provide a fully portable  and mobile  system meeting the 
requirements  of  this  RFI to CARB.  Archimedes Controls wil l  also provide installation,  
configuration,  testing  and verification to a  vehicle (either a  regular car  or a minivan) 
provided by CARB. The entire  installation,  configuration,  testing and verification wil l  
take one day to  complete.  Archimedes Controls wil l  also provide a needed edge device as 
part  of  the portable mobile system so the operator(s) in the mobile vehicle can access 
the monitoring data in real  time.  In the meantime, a  cloud-based remote management 
platform ARCOS ®  either hosted by Archimedes Controls or  by CRAB (at  the preference of 
CARB) will  be set  up prior to  the mobile  installation for  CARB’s  back office  to provide 
24x7 monitoring and surveillance.  ARCOS ®  provides not only al l  needed data 
management,  but  also GUI and Analytics tools for visualization (like dashboards,  
histograms, users management,  data archive and export,  etc .) ,  warning notifications by 
emails  and/or SMS text messages as well  as an AI/ML-based anomaly detection.  


There is  no minimum requirement necessary that  Archimedes Controls  would not 
be interested in bidding on a proposal  of  this nature.   
 
2.  What types of  monitoring objectives have you explored using your company’s mobile 
monitoring approaches?  
 
The following monitoring objectives  have been explored and realized in our existing  
system: 


-  Real time monitoring data viewable by a browser in regular laptops,  tablets or  
mobile devices.  


-  Supporting anywhere,  any place and anytime 24x7 monitoring capability .  
-  Provides automatic warning alerts  and notifications (including data,  picture,  GPS 


location) to designated emails  and/or SMS text messages with links leading to 
ARCOS ®.  


-  Preserving and archiving al l  the data for  10 years or  even more as required.  
-  Providing AI  and ML based analytics tools so an “out-of-normal” can be detected 


by the analytics tool .  
-  Providing 5G/LTE-4G connection by T-Mobile as part of  the mobile system so real 


time monitoring data will  be sent  to  the cloud server.  
-  Providing security mechanism for data security.  
-  Providing a long-term investment security with over-the-air cloud software 


upgrade and maintenance.  
-  Providing support and service for the entire mobile  system, software and cloud 


service.  
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3. What are the advantages and limitations of your company’s mobile monitoring 
services?  
 


-  Advantages:  Powered by latest IoT technologies; low initial  and li fe-time 
investment;  low operational  cost;  fully tested system with low maintenance cost,  
standard based;  and open source based.  


-  Limitations:  Hardware sensors require annual calibration by Archimedes Controls 
in order to  keep their  measurement accuracy; 5G/LTE-4G mobile network 
connection requires monthly subscription; annual  maintenance agreement will  be 
required to keep support and services;  the system may require 15 min warm up 
time in cold winter days before a  certain accuracy can be reached. 


 
II .  Engagement and Coordination  
 
1.  Describe your interpretation of what community engagement should look like 


throughout the process of  conducting mobile air monitoring in communities.   
Community engagement shal l  include community communication including 


program schedule and air quality monitoring plans,  community hearings and inputs 
before the program can be funded and approved to pursue.  Once the mobile 
monitoring program is up and running,  a  regular measurement data and technical  
interpretation shall  be made available to the involved and impacted communities.  


 
2.  What experience do you have with community and public  engagement? Is  any of  this  


experience directly related to air  monitoring activity and data dissemination?  
We will  need assistance from local  environmental agencies and organizations in 


community and public  engagement as  we have had limited experience in these areas.  
 


3.  What is  your experience coordinating with community members,  CBOs,  regulated 
industry,  academia,  and governmental  agencies when planning monitoring objectives 
and data analysis and communication?  


We have had some experiences with local  government and city councils  in Silicon 
Valley in smart  cities events.  Attended several EPA related conferences.  
 


4.  Please provide the number and size ($) of  technical  projects previously managed for  
coordination and communication with both community and technical  contractors.   


About $20K.  
 
5.  How would you apply your engagement and coordination model  on a statewide scale?  


 
We will  reach out  to  the CA EPA and appropriate agencies to develop a statewide 


engagement and coordination plan for this program if  or proposal is  f inally selected.  
 


 
III .  Mobile  Monitoring Technologies and Capabilities  
 
1.  How many mobile monitoring platforms do you currently own and operate?  How long 


have these platforms been in operation? a .  What areas/sources/locations do you have 
experience conducting mobile monitoring?  
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We own four platforms (two in Taiwan, one in France and one in Indonesia)  for 2-
4 years which can be easily converted to  mobile systems.   
 
b.  Has collected data been used to  support community emission reduction,  
enforcement,  or  other actions?  Please provide examples.   
The one in France is  used for community air quality reports and forecast but  detailed 
information is  not  available.  


 
2.  Please provide operational information on your company’s current mobile monitoring 


capabilities.  This should answer the following questions: a.  What frequency can 
platforms be deployed?  


433MHz for wireless sensors i f  needed,  5G(n71:600MHz,n41:2.5GHz),  LTE-4G 
(B2:1900MHz,  B4:1700MHz/2100MHz, B12:700MHz,  B71:600MHz, 
B66:1700MHz/2100MHz) operated by T-Mobile.  


 
b.  What days/hours are the platforms generally in use?  
 Our systems are typically in 24x7 operations.  
 
c .  What pollutants can be monitored and with what frequency?  


Our system can operate for  monitoring pol lutants  l isted in the RFI.  The system 
uses 5G/LTE-4G frequency bands operated by T-Mobile  (listed in 2.  Above).  


 
d.  What types of  instrumentation do you use? Describe all  relevant methodologies.   


We integrate off-the-shelf  air and gaseous sensors into our self-developed A150 
and ARCOS system. No other instrumentation wil l  be required.   


 
e .  What level  of  coverage or scale of  monitoring can be accomplished within a 
community? (For example,  how would you approach characterizing emissions from a 
source or identifying a leak? How long would that take?)   
 Since each mobile system can cover a small  area of interest,  therefore a  
community-based route-by-route drive test  would be strongly recommended, and a  pre-
scheduled community route plan shall  be developed prior to  the start  of  the program.  
Depending on the frequency of community update is  needed,  the entire program may 
need more than one mobile system.  
 
 
f .  How do you determine that you’ve adequately characterized a given area?  
 We will  conduct a test drive in 5 selected communities to determine the adequate 
characterization for a given area in RFP and RFQ.  
 
g .  What workflow processes or software do you have for managing mobile monitoring?  
 A fully tested and deployed cloud-based software platform ARCOS ®  will  be used in 
this program.  
 
3.  Describe your usual approach or strategy to mobile monitoring.  Include,  i f  possible: 


a.  Drive plan and operational  logistics  
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We are proposing a  daily 2-shift  drive test  plan with 2 operators in each shift  of  8 
hours excluding holidays and weekends.  
 


b.  Staffing  
Four (4)  operating personnel  staffing  – 2 operators  in each mobile vehicle (one 


driver,  one managing the monitoring system) for 16 hours daily from Monday through 
Friday excluding holidays and weekends.  
 
c .  Power requirements (e.g .  battery powered,  requires generator,  etc .)   


Each mobile system includes a  24-hour battery pack charged by the vehicle’s  
12VDC from lighter’s  plug.  The backup battery pack will  be switched automatically when 
the vehicle ’s  engine is  stopped.  


 
d.  Consumables   


Certain sensors and the battery pack require annual  calibration and test or 
replacement i f  such a  calibration fails .  
 
e .  Quality control  procedures  
 Standard Archimedes Controls’  Quality Control ,  PDP processes and manufacturing 
warranty.  
 
f .  Performance and acceptance cri teria (e.g .  precision,  bias,  l imit of  detection)  
 -  Will  be provided as part  of  the warranty 
 -  Standard accuracy:  +/- 5% 
 
g .  Data logging and storage  
 -  All  measurement and monitored data are stored and archived in ARCOS ® 
database and 


-  Edge based server in each mobile system and 
 -  Cloud-based server hosted in data center .  
 
h.  Notifications and communication  
 -  Thresholds for warnings can be set initially  and updated remotely thereafter,  
and 
 -  Warnings can be sent by emails  and/or SMS text messages 
 
4.  Please provide an estimated cost to  operate all  applicable mobile monitoring 
platforms as  a function of  time (e.g .  1 week of  monitoring) deployed and/or 
measurements taken.  a.  These cost  estimates should include all  costs associated with 
mobile monitoring operation.  This includes but  is  not  l imited to: i .  Direct costs –  
instrumentation consumables and repairs,  vehicle operation costs,  staff  cost to  operate 
platforms,  recharging requirements.   
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Direct monitoring operational  cost for one month per vehicle (mobile monitoring 
equipment,  cloud management cost,  direct  labor cost,  auto insurances,  vehicle operation,  
vehicle mileage cost,  mobile networking connection,  labor overhead,  etc .):     


Estimated fully loaded operational  cost:  $200K/month 
 


i i .  Indirect  costs –  support  staff  costs,  associated insurance for  operation,  administrative 
overhead,  any required permits.   


Estimated: $25K/month 
 
i i i .  Data Management – costs to  move data from raw data collected by instrumentation to  
the final  data products requested by CARB.  
 Estimated: $25K/month per mobile system 
 
b.  How often are invoices and payments typically required?  
 


We will  invoice an initial  setup cost (including all  needed equipment) plus 
monthly service fees (including everything mentioned above for  the operation).  
  
 
5.  If  an RFP is  developed based on the information provided here,  how much preparation 
time is  required to  deploy the platforms and begin monitoring? a.  Do you have 
recommendations for  a minimum timeline to achieve potential  monitoring objectives 
described here?   


The delivery time is  6 months from RFP.  We recommend a period of 6-12 months 
of time to achieve potential  monitoring objectives since some air qualities are seasonal.  
 
b.  What is  the maximum number of platforms that you could deploy by early 2025?  
 We can deploy 10 to  30 systems by early 2025. 
 
6.  Do you have experience developing Community Air  Monitoring Plans (CAMPs) as 


defined by the CARB Community Air  Protection Program Blueprint5 or similar? 
Please provide examples of  community-focused monitoring plans or similar.   


We do not have one for now, but  we can develop one as required.  
 
7.  Do you have existing standard operating procedures (SOPs) or  quality assurance 


project plans (QAPPs) for  your mobile  monitoring approach?  
We do not have a ready to use SOP but  we do have a standard warranty policy.  


 
IV.  Data Collection,  Storage,  Reporting  
1.  In what format do you general ly provide data to  your clients? What is  your final data 


product?  
Data wil l  be provided in MySQL database and in the forms of  dashboards,  


histogram graphs,  tables and lists ,  Excel format,  bar charts,  pie  charts,  dials  and 
customized formats as user’s  GUI.  


 
2.  Do you have off-the-shelf ,  or  modifiable-off-the-shelf ,  data management products 


compatible with mobile monitoring data?  
Yes.  Our ARCOS ®  was designed and developed for  this type of purposes.  
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3.  What is  your experience in mobile monitoring data analysis and visualization? 
Specifically,  do you have any experience using ESRI products to  manage and visualize 
data?  


Yes,  we have integrated Google  Earth in ARCOS ®  for mapping and tracking 
applications.  
 


4.  What is  your experience in public  dissemination of complex information? To what 
extent have you generated data visualization for  the public?  


Our OpenSearch tool  is  designed for  public  dissemination of  complex information 
and data visualization for  the public .   


 
5.  What suggestions do you have for  handling large amounts  of  data from a variety of  


sources (e.g .  multiple  mobile monitoring platforms) into cohesive data 
visualizations?  


Our in ARCOS ®  platform with OpenSearch was designed for supporting multiple 
sites,  units and large numbers of  sensors data with different  user privileges.  We 
recommend creating one ARCOS ®  for  each mobile vehicle  and one tab/site  for  each 
community to be monitored.  


 
V.  Feedback  
1.  Provide input on the requirements or  areas l isted in this RFI .  Specifically,  CARB is  
looking for: a.  Availability of  existing systems that perform all  or a portion of  the 
requirements  in Section II  – C.  New systems cannot be built  using funds in a  potential  
RFP.   
 Please add detailed measurement range and accuracy requirements for  each 
monitoring pol lutant.   
 


a .  Availability of  systems that perform al l  or portion of the requirements in 
Section II-C:  
1 mobile system 
  


b.  Detailed measurement range and accuracy requirements  for each monitoring 
pollutant:  
  CO2:  


-  Measurement Range:  400 – 10,000 PPM 
-  Accuracy: +/- 10% 


  PM0.3,  PM0.5,  PM1.0,  PM2.5,  PM5.0 and PM10: 
-    Measurement range:  0 to  2,000 ug/m3 
-    Resolution:  1  ug/m3 
-    Accuracy:  +/-10% 


  HCHO:  
-  Detection range:  0  –  1.0 mg/SM 
-  Resolution:  0.001 
-  Accuracy:  +/-10% 


  Flammable Gas (LPG) –  H2,  CH4, CO,  Propane:  







   
 


 11 


-  Detection range:  200 –  10,000 ppm 
-  Resolution:  10 ppm 
-  Accuracy:  +/- 10% 


 
  CO:  


-    Detection range:  0  –  1,000 ppm 
-    Resolution:  0.1ppm 
-    Accuracy:  +/- 10% 


  O3:  
-  Detection range:  0  –  20 ppm 
-  Resolution:  0.02ppm 
-  Accuracy:  +/- 10% 


  NO2:  
-  Detection range:  0  –  10 ppm 
-  Resolution:  0.02ppm 
-  Accuracy:  +/- 10% 


  SO2:  
-  Detection range:  0  –  20 ppm 
-  Resolution:  0.02ppm 
-  Accuracy:  +/- 10% 


 
 
b.  Questions,  suggested modifications,  or  additions to the proposed environment that 
would allow or encourage potential  bidders.  Please include justi fications for any 
suggested changes and concept modifications.   
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Attachment -  C  
Rough Order of  Magnitude Cost Estimate 


 
 


 
 
  


$250,000/month for each 
vehicle system  


$3M per vehicle system 
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THE STATE’s QUESTIONS and VENDOR’S RESPONSE/ANSWERS:  
 
1.  What is  the timeline for your mobile  platform(s) (that is ,  how many platforms do you 


have operational right now, and what is  your timeline for launching more)? Will  your 
platform(s) depend on additional  funding to reach and sustain maximum planned 
capacity?  
 


We have four mobile  platforms in operation now. We can easily deploy more 
systems as need in a rate of  one system per month.   


We currently have only a  portion of the monitoring capabilities running in these 
systems.  However,  we can build additional needed systems by adding all  required 
ove-the-shelf  sensors  and operational  capability to  deploy,  reach and sustain planned 
capacity in 9 months.   


 
2.  Approximately how much monitoring can be accomplished in the period of a  month? 


A year?  
 


About 50% of  the monitoring can be accomplished in a  period of a month and 
>90% can be accomplished in a  year after fully deployed.  
 


 
3.  Are there any requirements that  would preclude you from competing should an RFP 


be released? If  yes,  what suggested changes would allow you to compete?  
 


No known one at  this moment.  
 
 
4.  Are any of  the goods,  products,  or  services you’ve identified in your RFI response 


available on a  Federal GSA or State  of  CA LPA? I f  yes,  please identify the contract 
type,  name, and number.   
 


Further search for  answers will  be needed for this question.  
 
VENDOR’S ASSUMPTIONS:  
 
What assumptions have you made in preparing a response to this RFI?   
 
 Only technical  feasibi lities based on our current  system and our understanding of  
this  RFI  at  this  submittal .   








SISTER: An Intermodal Atmospheric Measurement Laboratory for Mobile Measurement 


Vendor Name: 
Bubbleology Research International 
  
Primary Contact: 
Ira Leifer, CEO and Chief Scientist 
1642 Elm Ave., Solvang, CA 93463 
(805) 683-3333 
ira.leifer@bubbleology.com 
  
  
To whom it may concern, 
  
I am pleased to submit the following response to 2023CARB_SMMI-RFI001. 
  
All the information in this response is true & accurate to the best of my knowledge. 
  
  
Sincerely, 


 
  
Ira Leifer 
CEO & Chief Scientist  
Bubbleology Research International 
  
                                                  
  
  
  
  
  
  
  
  
  
  
  


 
 
 
 
 
 







Attachment A – Vendor Profile 


1.     Identify the Company Name, address, city, state, and zip code, telephone.  


Bubbleology Research International 
1642 Elm Ave., Solvang, CA 93463 
(805) 683-3333 


2.     Identify the name, title, address, phone number, and email address of the primary 
contact person for this RFI.  


Ira Leifer, CEO and Chief Scientist 
1642 Elm Ave., Solvang, CA 93463 
(805) 683-3333 
ira.leifer@bubbleology.com 


3.     Provide a brief overview of your company including number of years in business, 
number of employees, nature of business, and description of clients.  


Bubbleology Research International (BRI) is a small flexible company (10 employees) dedicated 
to environmental consulting, instrumentation development, satellite analysis and validation, and 
environmental assessment. At BRI, we continuously adapt to change, to meet the demands of our 
clients. Established in 2003, BRI handles a variety of complex projects; subcontracting multi-
institution, international projects for Fortune 500 companies, universities, the United States 
Navy, NASA, ESA (European Space Agency), and other government agencies.  


BRI manages complex projects by staying well equipped with many facilities readily available 
including an in-house machine shop, 3D printing capabilities, a gas analysis lab, sufficient 
computing power to meet data processing needs, and administrative staff. We bring a project 
from conception to peer review/litigation to the finished product in a timely manner. 


4.     Identify any parent corporation and/or subsidiaries, if applicable.  


Solaris Trailers (a relocatable solar trailer solution) is a subsidiary of Bubbleology Research 
International. 


5.     Give a brief description of your company’s product(s), platform(s), service(s), etc. 
that may be relevant to this RFI.  


 







BRI performs air quality surveys using SISTER, an air quality laboratory in a 1-ton box. 
SISTER2 deploys by a pickup truck, boat, or trailer and measures 14 gasses, aerosols, and 
meteorology at up to highway speed. SISTER2 also features real-time visualization that informs 
how the BRI team drives SISTER2 – slowing down in areas of interest and redirecting to follow 
the emissions. BRI analyzes data to derive emissions, fingerprint sources, and validate airborne 
and satellite remote sensing, as well as to improve atmospheric transport modeling.  


BRI also performs analysis of air quality station data including numerical inversion to derive 
emissions and for satellite data. 


6.     List and briefly describe the projects and/or activities your company was engaged 
within the last ten (10) years that are similar to the project identified in the RFI.  


BRI began mobile air quality surveys in 2013, using a developing range of platforms, 
documented in numerous peer reviewed publications (Leifer and Melton, 2021; Leifer et al., 
2021; Leifer et al., 2023a; Leifer et al., 2022a; Leifer et al., 2019a; Leifer et al., 2018a; Leifer et 
al., 2016a; Leifer et al., 2014; Leifer et al., 2022b; Leifer et al., 2018b; Leifer et al., 2019b; 
Leifer et al., 2016b; Leifer et al., 2023b; Thompson et al., 2015). 


Field data collection surveys have been conducted for NASA for satellite and airborne 
remote sensing validation, for major oil and gas companies (Fortune 500) for leak detection. 


For NASA for disaster response (Aliso Canyon leak). 
For NSF for emissions from volcanic sources in death valley 
For NASA for emissions from abandoned oil and gas wells 
For the California Energy Commission to fingerprint emissions from oil and gas wells all 


over California and to derive emissions; 
For NASA to monitor emission of GHG from the Ports of LA/LB and industry.  
Additionally, BRI has conducted numerous in-house funded surveys to estimate 


emissions from a variety of sources including oil & gas, husbandry, landfill, natural seepage 
onshore and offshore, pipeline leakage, and volcanic, and to assess air quality in disadvantaged 
and diverse low income communities. 


7.     Are there any of the requirements described in the Proposed Environment section 
not technologically feasible with your existing service(s), product(s), platform(s)?  


SISTER and our in-house data analysis are fully capable of meeting the needs of this RFI. 


   
Attachment B – Vendor Questions 


  
I. General Questions  


1. What scale of operation would be required to bid on a future RFP of the concept 
described here? Are there any minimum requirements necessary at which below you 
would not be interested in bidding on a proposal of this nature?  


Our mobile platform has been in use for several years now and has participated in both small & 
large air quality projects. There is no minimum requirement required. In the event that the site is 
prohibitively far from our lab (Goleta, CA), we may require lodging non-local surveys. 







2. What types of monitoring objectives have you explored using your company’s mobile 
monitoring approaches?  


  
SISTER monitoring objects have been to evaluate emissions for a very wide range of sources, to 
validate remote sensing observation, to improve atmospheric transport parameterization in plume 
inversion models, to fingerprint air masses and pollution far from the source (e.g., Kern River oil 
field emission in the Mojave), to validate an inversion model based on air quality station data, to 
understand the role of atmospheric chemistry in pollutant transformation, to understand the role 
of boundary layer height and dynamics on plume inversion and atmospheric transport, and to 
understand the exposure form various sources on nearby communities. 


3. What are the advantages and limitations of your company’s mobile monitoring services?  
SISTER is designed for rapid deployment - in about 3 hours and can cover a large survey area 
rapidly by collecting high quality data at up to the speed limit, including offroad. For example, if 
we were to perform 10 surveys per month, we might cover up to 8000 linear miles in a month - 
speed limits depending. Currently, our analysis routines are partially automated and thus can be 
performed in parallel to field data collection, requiring 1-2 days for a days’ survey. However, 
these routines could be completely automated for repetitive objectives. Our primary limitation is 
that currently we do not have two SISTER units and can be in only one place at a time, and 
current staffing levels. 
 
II. Engagement and Coordination  


1. Describe your interpretation of what community engagement should look like throughout 
the process of conducting mobile air monitoring in communities.  


Community engagement would include presentations at local schools, and installing small 
temporary trailer based or roof-based air quality stations to engage students and the public. For 
example, we are discussing with a principal at Cabrillo High School, West Long Beach with 
respect to setting up an AQ station on site, and merging its data into survey and satellite data. 
Not only will this inform the community, but also to engage students in air quality research and 
hopefully inspire the (underserved community) students to pursue a career in science.  


2. What experience do you have with community and public engagement? Is any of this 
experience directly related to air monitoring activity and data dissemination?  
We have done outreach talks, and as noted above are currently discussing setting up an AQ 
station at Cabrillo High School for one of our proposed studies. We also have done numerous 
media events on our research and press releases to reach a larger audience with our research. 
Additionally, we work with stakeholders, for example, we are currently working with Heal The 
Ocean on issues of well abandonment off Summerland, CA. 


3. What is your experience coordinating with community members, CBOs, regulated 
industry, academia, and governmental agencies when planning monitoring objectives and data 
analysis and communication?  
BRI has extensive experience working with government agencies (state, federal, local); 
including, for example sub-contacting the Navy, with current projects with NIH, NASA, CDFA, 
CEC, and more. Most of our projects are partnered with academic institutions as subcontractors 
following our long history and commitment to collaboration. BRI has done work for major oil 







and gas companies including monitoring for gas pipeline leaks and installing meteorology 
trailers, and basic emissions research. SISTER has been involved in 10+ contracts with many 
different institutions and partners to great success. BRI maintains a common language website to 
communicate our results to the public and produces general interest articles on our research. 


4. Please provide the number and size ($) of technical projects previously managed for 
coordination and communication with both community and technical contractors.  
 
I am unsure how to answer this. Cumulative BRI research projects have been $20-30 million. 


5. How would you apply your engagement and coordination model on a statewide scale?  
We would partner with stakeholder organizations, foundations, and nonprofits to engage 
communities. Currently, we are working with Heal the Ocean on a State Land 
Commission funded project to understand emission risks associated with planned 
abandonment of oil wells off Summerland, CA. This model is easily extended across the 
state. 


 
III. Mobile Monitoring Technologies and Capabilities  


1)    How many mobile monitoring platforms do you currently own and operate? How long 
have these platforms been in operation?  
We currently operate 1 mobile monitoring platform, and have been using it (and prior 
incarnations) since 2014. We could construct two additional SISTER platforms in FY 2024 
assuming no significant design changes. 


a)    What areas/sources/locations do you have experience conducting mobile 
monitoring?  


All over the state, from Humboldt to Death Valley to San Joaquin, to Los Angeles, to Imperial 
Valley (Salton Sea), coastal California, the High Sierras, and many other places in California (as 
well as outside). 
 


b)    Has collected data been used to support community emission reduction, 
enforcement, or other actions? Please provide examples.  


Collected data has been for basic scientific research and has been used by regulatory agencies. 
For example, a leaking well was detected and shared with CalGem,  
 
Please provide operational information on your company’s current mobile monitoring 
capabilities. This should answer the following questions:  


c)     What frequency can platforms be deployed?  
d)    What days/hours are the platforms generally in use?  
e)    What pollutants can be monitored and with what frequency?  
f)     What types of instrumentation do you use? Describe all relevant methodologies.  
g)    What level of coverage or scale of monitoring can be accomplished within a 
community? (For example, how would you approach characterizing emissions from a 
source or identifying a leak? How long would that take?)  
h)    How do you determine that you’ve adequately characterized a given area?  
i)      What workflow processes or software do you have for managing mobile 
monitoring?  







SISTER can be deployed upwards of 20 days per month with current staffing, more is 
feasible if we add staff. For example, pipeline leaks have been reported to SOCalGas, oil well 
leaks to CalGem, and our findings from the Aliso Canyon Leak were published and widely used. 
SISTER can operate day or night, as long as staffing capacity is not exceeded (overtime). 


In leak detection studies for So Cal Gas, approximately 20 leaks were detected in a day 
and derived emissions were within 20% of known (blind) values, sources located within five 
meters. This involved driving every street in a 1 mile square community (Pico Rivera). Data are 
collected orthogonal to the winds downwind of the leak. After converting to anomaly, a Gaussian 
plume inversion is applied to the data. The approach is described in the manu SISTER references 
noted below. SISTER uses real time data written in house in Matlab that integrates all sensors 
and provides the operators immediate feedback, allowing repetition of important transects. 
Similarly all our analysis and modeling software are in house developed in Matlab. Additionally, 
we triage from a distance and then focus in on areas with hot spots. For example, we derived 
emissions for a dairy from 5 miles downwind at highway speed, and our emissions disagreed by 
only 10% versus contemporaneous airborne remote sensing data. We have a different approach 
for abandoned wells where we circle them, and are able to detect methane plumes with peak 
strength of ~50 ppt, developed under our NASA project. 


SISTER gases analyzed are -d13CH4, CH4, C2H6, C3H8, CO2, CO, H2O, NH3, O3, SO2, NOX, 
NO, NOY, NO2, N2O, H2S at sub-ppb levels, CO2, H2O at sub-ppm. SISTER includes targeted air 
sample collection in 96 evacuated canisters analyzed for >87+ trace gases at 0.003-0.004 ppbv 
detection limits. The technology of SISTER, including precursor platforms, is well-described 
(Leifer and Melton, 2021; Leifer et al., 2021; Leifer et al., 2023a; Leifer et al., 2022a; Leifer et 
al., 2019a; Leifer et al., 2018a; Leifer et al., 2016a; Leifer et al., 2014; Leifer et al., 2022b; Leifer 
et al., 2018b; Leifer et al., 2019b; Leifer et al., 2016b; Leifer et al., 2023b; Thompson et al., 
2015). 







 
Table BRI-1. SISTER scientific capabilities. 


  
2)    Describe your usual approach or strategy to mobile monitoring. Include, if possible:  


a)    Drive plan and operational logistics  
b)    Staffing  







c)     Power requirements (e.g. battery powered, requires generator, etc.)  
d)    Consumables  
e)    Quality control procedures  
f)     Performance and acceptance criteria (e.g. precision, bias, limit of detection)  
g)    Data logging and storage  
h)    Notifications and communication  


The approach is described in the cited references. Route planning uses Google maps and 
earth, consulting existing data, which can be displayed as active navigation aids on a tablet 
while surveying. Real time data display in the Google Earth environment allows an adaptive 
survey strategy to change routes and speeds based on real time data. Two technical support 
staff, one data analyst and two operators are needed to maintain SISTER data collection. 
System uses a 7.4 kW generator built into the Ford pickup truck. All consumables are 
included in daily costs which have been submitted to DCMA and are accepted for federal 
grants. Analyzers are calibrated daily, all sensors and analyzers are logged asynchronously 
using a tag protocol following GPS. Raw and processed data are converted into Level 0-2 
data products after NASA satellite protocols and submitted to ORNL DAAC for archiving, 
and include all metadata, again following NASA requirements for QC.  


  
4) Please provide an estimated cost to operate all applicable mobile monitoring platforms as a 
function of time (e.g. 1 week of monitoring) deployed and/or measurements taken. 
a) These cost estimates should include all costs associated with mobile monitoring 
operation. This includes but is not limited to: 
  
Our cost estimate for 1 month deployed (10 surveys per month) is $80,396.  
 
i. Direct costs – instrumentation consumables and repairs, vehicle operation costs, staff cost to 
operate platforms, recharging requirements. 
  
Direct costs are the cost to operate SISTER ($1060/survey), labor ($2200/survey), and travel 
($244/survey).  All consumables, calibration gases, and so on are included in the charter rate. 
  
ii. Indirect costs – support staff costs, associated insurance for 
operation, administrative overhead, any required permits. 
  
Indirect costs include fringe (on Labor):$588/survey, overhead (on labor + fringe): 
$2,424/survey, and G&A (on labor + fringe+overhead+travel): $897/survey.  
  
iii. Data Management – costs to move data from raw data 
collected by instrumentation to the final data products 
requested by CARB. 
  
Data analysis costs are estimated at $640/survey and reporting costs are estimated at 
$160/survey.  
  
We have also included a fee @5%: $383/survey.  
  







b)    How often are invoices and payments typically required? 
30 day net. Faster is appreciated, as we are a small company. 


 
4)    If an RFP is developed based on the information provided here, how much preparation 
time is required to deploy the platforms and begin monitoring?  


 
3 hours 


 
a)    Do you have recommendations for a minimum timeline to achieve potential 
monitoring objectives described here?  
We are ready  to perform surveys in 3 hours. 


 
b)    What is the maximum number of platforms that you could deploy by early 2025?  
We can deploy SISTER immediately. If there was a business model, we would solicit 
investor funding and construct two additional units by early 2025. 


 
5)    Do you have experience developing Community Air Monitoring Plans (CAMPs) as 
defined by the CARB Community Air Protection Program Blueprint5 or similar? Please 
provide examples of community-focused monitoring plans or similar.  
No 
  
6)    Do you have existing standard operating procedures (SOPs) or quality assurance project 
plans (QAPPs) for your mobile monitoring approach?  


  Yes. 
 
Data Collection, Storage, Reporting  


1.     In what format do you generally provide data to your clients? What is your final data 
product?  


Data management: Quality Assurance/Quality Control. All SISTER data and instrumentation 
parameters are automatically logged as an asynchronous ASCII file following GPS protocols. 
SISTER data collection protocols are submitted as metadata to netcdf files to ORNL as three 
data levels, following NASA data and metadata standards, with review and acceptance by 
ORNL. Level 0 data are raw with calibrations applied, data quality data points flagged, and 
corrected for sample delay times. Level 1 data are corrected to a uniform timebase, QC flagged 
data are de-spiked and gap-filled. Level 2 data are aggregated datasets. The data collection and 
modeling approaches have been published in the SISTER References. 


2.     Do you have off-the-shelf, or modifiable-off-the-shelf, data management products 
compatible with mobile monitoring data?  


We develop automated, custom data management solutions tailored to clients’ specific needs. 


3.     What is your experience in mobile monitoring data analysis and visualization? 
Specifically, do you have any experience using ESRI products to manage and visualize 
data?  







We do all our visualization in Matlab and Google Earth. However, it is not difficult to 
adapt to other platforms, though ESRI is an expensive software package 


4.     What is your experience in public dissemination of complex information? To what 
extent have you generated data visualization for the public?  


We have written many general audience science articles on our website and have produced 
graphics to present our studies there as well as in press releases. We also have an educational 
website on hydrocarbon seeps that is targeted towards a middle/high-school education level. 


5.     What suggestions do you have for handling large amounts of data from a variety of 
sources (e.g. multiple mobile monitoring platforms) into cohesive data visualizations?  


We regularly do this, please consult out publications where we fuse air quality station 
data, in situ survey data, satellite data and airborne data - we do work for NASA. 


 


V. Feedback  


1)    Provide input on the requirements or areas listed in this RFI. Specifically, CARB is 
looking for:  


a)    Availability of existing systems that perform all or a portion of the requirements in 
Section II – C. New systems cannot be built using funds in a potential RFP.  


Our mobile monitoring system , SISTER, is able to meet all the needs listed by CARB in this 
proposal. SISTER can cover 8000 linear miles (excluding highway transit time to destination) in a 
month of surveying. If new systems were needed, our costs would increase We are not sure what other 
systems may meet the requirements of this RFP. 


b)    Questions, suggested modifications, or additions to the proposed environment that 
would allow or encourage potential bidders. Please include justifications for any 
suggested changes and concept modifications.  


 None. 
  


Attachment C – Rough Order of Magnitude Cost Estimate 
  


Rough Order of Magnitude  







Estimated range of cost per month of full-time monitoring.  
This may be costs associated with conducting monitoring, engagement activities to support 
monitoring, or both. If this is not applicable, please specify a different time range or more 
appropriate metric to quantify your capabilities. Please describe what “full-time monitoring” 
looks like for you and itemize costs with as much specificity as possible.  
 
We evaluated this cost estimate* based on a “full-time monitoring” schedule of 10 surveys a 
month. This allows time for deployment, calibration, and data analysis. A month of full-time (10 
surveys/month) surveying could cover up to 8000 linear miles (excluding highway transit time to 
destination). 
SISTER Survey cost: $1060 
Labor: $2,200 
Travel: $244 
Overhead: $2,424 
G&A: $897 
Fee @ 5%: 383 
*Please note that community engagement, etc. is not included in this time estimate 


$ 
80,396 


Estimated range of cost to complete a full year of monitoring. $ 964,752 
 
Answers and Assumptions Used in Cost Estimate  
 
Please answer, in as much detail as possible, the State’s questions (1-4) below. 
Also, please provide details pertaining to the assumptions, expectations, and/or performance parameters 
used as the basis of the cost estimate.  







THE STATE’s QUESTIONS and VENDOR’S RESPONSE/ANSWERS:  


1. What is the timeline for your mobile platform(s) (that is, how many platforms do you have 
operational right now, and what is your timeline for launching more)? Will your platform(s) 
depend on additional funding to reach and sustain maximum planned capacity? 


SISTER can be deployed in 3-4 hours. It is currently our only operable mobile platform. SISTER relies 
on external funding and projects to sustain maximum planned capacity, but we also have a lot of partners 
and projects currently and upcoming. SISTER would not solely rely on funding within this initiative to 
sustain maximum planned capacity. 


2. Approximately how much monitoring can be accomplished in the period of a month? A year?  
BRI staff can easily perform 10 surveys in a month, 120 in a year. A month of surveys can cover up to 
8000 linear miles of survey area. 


3. Are there any requirements that would preclude you from competing should an RFP be released? 
If yes, what suggested changes would allow you to compete?  
No 


4. Are any of the goods, products, or services you’ve identified in your RFI response available on a 
Federal GSA or State of CA LPA? If yes, please identify the contract type, name, and number.  
No 
VENDOR’S ASSUMPTIONS:  
What assumptions have you made in preparing a response to this RFI?  
 
We have made assumptions based on our previous efforts. SISTER is involved in many projects and we 
believe these assumptions have led to an accurate ROM Cost Estimate. As always, we cannot predict 
weather changes that make it impossible to survey, unusual parts malfunction, etc. However, our 10 
surveys/month estimate does leave room for general, predictable maintenance. 
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From: Ridley, David@ARB
Sent: Friday, November 3, 2023 10:37 AM
To: CARB Statewide Mobile Monitoring Initiative
Subject: Fw: Feedback regarding Statewide Mobile Monitoring Initiative RFI (2023CARB_SMMI-


RFI001)


 


From: Maria Harris <mharris@edf.org> 
Sent: 03 November 2023 09:29 
To: Ridley, David@ARB <david.ridley@arb.ca.gov> 
Cc: Ramon Alvarez <RAlvarez@edf.org> 
Subject: Feedback regarding Statewide Mobile Monitoring Initiative RFI (2023CARB_SMMI-RFI001)  
CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you recognize the 
sender and know the content is safe.  


Dear Dr. Ridley, 
I am writing in my role as Senior Scientist in the Office of the Chief Scientist at Environmental Defense Fund to share 
feedback related to CARB’s Request for Information regarding the planned Statewide Mobile Monitoring Initiative 
(2023CARB_SMMI-RFI001). Environmental Defense Fund is not intending to respond to the RFI as an interested vendor, 
but wanted to share brief feedback aligned with Section V.1.b. of the RFI: “Questions, suggested modifications, or 
additions to the proposed environment that would allow or encourage potential bidders.” This feedback is informed by 
EDF’s experience with the collection, analysis, and public communication of mobile monitoring data, including 
campaigns in Oakland, CA (in a research collaboration including Aclima, Google, and UT Austin) and Richmond, CA (in a 
research collaboration including CARB).  


 We want to express strong support for the requirement stated in the RFI that “Raw and final data will be owned 
by the State of California and will remain in the public domain to maintain transparency with the public. This 
data will be owned by CARB in perpetuity with no use limitations” (Data Requirements, Section C, p. 10). 
Depending on the approach vendors use to develop their final datasets, we think it could make sense to extend 
this public data requirement to an additional stage of data between raw and final, specifically: cleaned and 
calibrated data that has not been adjusted using modeling/machine learning/fusion with other data (i.e. 
restricting calibration adjustments to those made on the basis of spans, zeros, or co-locations). This data stage is 
likely to be most understandable and useful for evaluation, analysis, and interpretation of the data by third party 
researchers. 


 We also believe the value of the data from the forthcoming mobile monitoring program could be amplified if 
CARB also supported evaluation, analysis, and interpretation of the resulting data by researchers/teams 
operating independently of the primary mobile monitoring vendors.  


 The value of publishing cleaned and calibrated mobile data for analysis by independent researchers was recently 
demonstrated through the release of “qualified” data sets for California mobile monitoring campaigns that 
Aclima and Google made available by application to academic researchers. EDF collaborated with Kaiser 
Permanente Division of Research on research leveraging these mobile data sets in epidemiological analyses 
linking near-residence pollution levels with cardiovascular disease and increased healthcare costs. Other 
researchers leveraged these mobile data sets in epidemiological research examining associations with 
preeclampsia and preterm birth, and in an assessment of the potential environmental benefits of congestion 
pricing in Los Angeles. 


Please let us know if it would be helpful for EDF to share further detail on any of these points or other information that 
would be useful as CARB develops the forthcoming technical Scope of Work for the Statewide Mobile Monitoring 
Initiative.  
Best regards, 
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Maria Harris 
Maria Harris, PhD (she/her) 
Senior Scientist, Office of the Chief Scientist 
Environmental Defense Fund  
123 Mission St, 28th Floor, San Francisco, CA 94105  
mharris@EDF.org 
T 415 293 6164  
EDF.org | A vital Earth. For everyone. 
Supporting References: 
Apte et al. 2017. High-Resolution Air Pollution Mapping with Google Street View Cars: Exploiting Big Data. 
https://doi.org/10.1021/acs.est.7b00891 
Chen et al. 2022. A new mobile monitoring approach to characterize community-scale air pollution patterns and identify 
local high pollution zones. https://doi.org/10.1016/j.atmosenv.2022.118936 
Aclima, 2020. Aclima and Google Release New Air Quality Dataset.  
Bento, 2021. Using big data to estimate the environmental benefits of congestion pricing in the Los Angeles 
Metropolitan Area. https://rosap.ntl.bts.gov/view/dot/58488 
Alexeeff et al. 2018. High-resolution mapping of traffic related air pollution with Google street view cars and incidence of 
cardiovascular events within neighborhoods in Oakland, CA. https://doi.org/10.1186/s12940-018-0382-1 
Alexeeff et al. 2022. Association between traffic related air pollution exposure and direct health care costs in Northern 
California. https://doi.org/10.1016/j.atmosenv.2022.119271 
Goin et al. 2021. Hyperlocalized Measures of Air Pollution and Preeclampsia in Oakland, California. 
https://doi.org/10.1021/acs.est.1c02151 
Riddell et al. 2021. Hyper-localized measures of air pollution and risk of preterm birth in Oakland and San Jose, 
California. https://doi.org/10.1093/ije/dyab097 
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1. Identify the Company Name, address, city, state, and zip code, telephone 


Encino Environmental Services 
20302 Park Row Dr. Ste. 1200 
Katy, Tx 77449 
281-201-3544 


2. Identify the name, title, address, phone number, and email address of the primary 


contact person for this RFI 


Mr. Joe Etheridge, CTO 
713-591-4127 
joe@encinoenviron.com 
Encino Environmental Services 
20302 Park Row Dr. Ste. 1200 
Katy, Tx 77449 


3. Provide a brief overview of your company including number of years in business, 


number of employees, nature of business, and description of clients 


Encino Environmental Services, LLC provides comprehensive emissions monitoring and 


mitigation solutions to Energy companies with a focus on Oil and Gas and Biogas markets. The 


Company delivers environmental performance solutions customized to each client’s individual 


needs and environmental performance goals.  


Our solutions help ensure regulatory compliance and ESG strategies and objectives. The 


Company operates across the U.S. covering all major oil and gas basins and select international 


markets. 


Encino employees approximately 80 employees from field operations, administrative, 


engineering, sales and marketing, and corporate functions. The company headquarters are 


located in Katy, TX with Regional Operation offices located in Midland (TX), Casper (WY), and 


Butler (PA). 


4. Identify any parent corporation and/or subsidiaries, if applicable 


Encino Environmental Holdings LLC is the parent company of Encino Environmental Services 


LLC. 


5. Give a brief description of your company’s product(s), platform(s), service(s), etc. that 


may be relevant to this RFI 


Encino’s comprehensive lineup of services includes emissions performance testing, stack testing, 


LDAR (leak detection and repair), CEMS (continuous emissions monitoring systems), methane 


monitoring via Satlantis micro satellites and advanced environmental data software. 



mailto:joe@encinoenviron.com





 


REQUEST FOR INFORMATION 
2023CARB_SMMI-RFI001 


For Statewide Mobile Monitoring Initiative (SMMI) 
ATTACHMENT A - VENDOR PROFILE 


 


 


 Page  3  


 


6. List and briefly describe the projects and/or activities your company was engaged 


within the last ten (10) years that are similar to the project identified in the RFI 


2018 thru 2022 


Encino provided ambient air quality monitoring equipment and onsite environmental support for a 


large remediation project. The site was used as a metals plating and metallurgical facility in the 


1940's, 1950's, and 1960's. The project was for the City of Bryan (Texas); where they wanted to 


continuously monitor the perimeter of the site to analyze (and mitigate) the migration of particulate 


matter containing arsenic residuals (for the protection of neighboring housing developments). 


2021 thru 2022 


Encino deployed ~40 (patented) Mobile Systems for Monitoring Emissions equipped with optical 


gas imaging systems which continuously monitored leaks, releases, and upsets for ~30 remote 


pipeline/gathering and compressor station facilities for a major pipeline operator throughout New 


Jersey, Virginia, West Virginia, Pennsylvania, Alabama, North Carolina, Georgia, Louisiana, and 


Texas. The purpose of this project was to baseline emissions performance. 


2023 to Present 


Encino deployed a remotely operated Fourier-Transform Infrared (FTIR) laboratory to an 


Enhanced Oil Recovery (EOR) facility near Lubbock, Texas. The laboratory is equipped with four 


(4) sample trains which can alternate sampling and analysis of combustion pollutants and 


methane slip from multiple sources. The purpose of this project is to evaluate greenhouse gas 


(GHG) emissions from multiple combustion sources in real-time to identify reduction opportunities 


and methane/climate risk. 


2013 to Present 


Encino is actively managing the leak inspection program utilizing both EPA Method 21 


instrumentation and handheld optical gas imaging systems for 6,500+ sites located in New 


Mexico, Colorado, Wyoming, Texas, Utah, and Louisiana. 


7. Are there any of the requirements described in the Proposed Environment section not 


technologically feasible with your existing service(s), product(s), platform(s)? 


Encino anticipates that the requirements described in the Proposed Environment section might 


be feasible to be fulfilled with current technology. The details of the Encino approach for fulfilling 


the requirements of this RFI are presented in Attachment B, III. Mobile Monitoring Technologies 


and Capabilities. 
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1. What scale of operation would be required to bid on a future RFP of the concept 


described here? Are there any minimum requirements necessary at which below you 


would not be interested in bidding on a proposal of this nature? 


Currently we do not have a minimum scale of operation. 


2. What types of monitoring objectives have you explored using your company’s mobile 


monitoring approaches? 


To understand emissions performance from any source whether it be stationary, mobile, 


combustion, biogenic, and/or (not limited to) process-related upsets and releases. This is 


achieved through vertical integration of sampling systems and methodologies (FTIR-based 


combustion laboratories, ambient air quality monitoring "nodes" or networks, field-personnel, 


and/or satellite-based detections). By ingesting critical (and temporally relevant) environmental 


performance data combined with social and operational contextualization, it is Encino's vision to 


create an "ecosystem" of measurement practices and technologies to both inform and promote 


actionable change. 


3. What are the advantages and limitations of your company’s mobile monitoring 


services? 


Each mobile emissions monitoring platform is comprised of a system which utilizes edge 


computing tethered to a cloud-based application, which allows for remote access to real-time 


measurement data. This “ecosystem” can be configured with controls and alert functions which 


provides for near real-time incident response. 


Secondly, the FTIR unit is capable of positively identifying and speciating up to 60,000 individual 


compounds (limitation being oxygen (O2)) to a lower minimum detectable limit (MDL) of sub 1 


ppm for all compounds. If an O2 value is required, the sample system can be easily configured 


with a standard paramagnetic oxygen analyzer. 


These systems can be deployed via three (3) paths: 


a) Batch scenario; a technician is dispatched to a location to sample a source/area to 


perform analysis at a specific point in time. 


Advantages – provides a high-resolution analysis of source performance. 


Disadvantages – low temporal resolution (point in time) with geospatial limitations. 


b) Near-continuous operation – a technician collects emissions measurements while in-


transit which provides superior geo-spatial analysis of local/regional emissions 


performance. 


 


Advantages – high resolution analysis, temporal resolution, and geo-spatial coverage. 
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Disadvantages – measurements can be impacted by inclement weather (requires 


additional sample conditioning for moisture, etc.). Requires a technician to 


continuously monitor laboratory performance and measurement activities. 


 


c) Continuous operation – a mobile emissions platform is “dropped and deployed” to a 


specific area/site to continuously evaluate emissions performance at the source. 


 


Advantages – high resolution analysis, temporal resolution, and allows for rapid 


incident response (alert functionality); does not require technical supervision. 


 


Disadvantages – geospatial limitations only. 
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Section II – Engagement and 


Coordination  
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1. Describe your interpretation of what community engagement should look like 


throughout the process of conducting mobile air monitoring in communities. 


Community engagement throughout the process of conducting mobile air monitoring in 


communities is essential for fostering trust, transparency, and collaboration between stakeholders 


and the affected residents. An effective community engagement approach should prioritize the 


following key elements, facilitated by Geographic Information Systems (GIS) and social media. 


To achieve this, the following areas must be included:  


 


a) Inclusive Participation: Encouraging inclusive participation by involving community 


members, local organizations, and stakeholders in the planning, implementation, and 


evaluation stages of the mobile air monitoring process. GIS can support the development of 


interactive platforms that facilitate open communication, allowing community members to 


voice their concerns, provide feedback, and actively participate in the decision-making 


processes. For example, ArcGIS Survey123 or web-based surveys can be utilized to instantly 


report air conditions in real-time. Similarly, these tools can be employed to gather geospatial 


information from community stakeholders, with the goal of collecting pertinent geospatial data 


and generating comprehensive reports on current air conditions. 


 


b) Education and Awareness: Providing comprehensive education and raising awareness 


about the significance of air quality monitoring, the potential health implications of pollutants, 


and the importance of community involvement in mitigating environmental risks. GIS can aid 


in the creation of educational materials, interactive maps, and multimedia content that 


effectively convey complex environmental data in a user-friendly format, fostering greater 


understanding and awareness among community members. 


 


c) Accessible Information: Ensuring that relevant air quality data, monitoring activities, and 


project updates are readily accessible to the public through online platforms and mobile 


applications. GIS can facilitate the development of interactive mapping tools, real-time data 


visualizations, and geospatial dashboards that enable community members to access timely 


and accurate information, empowering them to make informed decisions and take proactive 


measures to safeguard their health and well-being. 


 


d) Empowerment and Collaboration: Empowering community members to actively participate 


in decision-making processes by providing them with the necessary tools, resources, and 


knowledge to interpret and utilize air quality data effectively. GIS can facilitate capacity-


building initiatives, training workshops, and collaborative learning sessions that equip 


community members with the skills and expertise to engage in meaningful discussions, 


advocate for environmental justice, and collaborate with relevant stakeholders to develop and 


implement targeted pollution mitigation strategies. 



https://survey123.arcgis.com/
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e) Sustainability and Long-Term Impact: Establishing a sustainable framework for continued 


community engagement and involvement beyond the initial phases of the mobile air 


monitoring project. GIS can support the development of long-term engagement strategies, 


community-led monitoring programs, and ongoing dialogue platforms that foster a culture of 


environmental stewardship, resilience, and collective action, ensuring that community voices 


remain central to the decision-making processes concerning air quality and environmental 


management. 


 


2. What experience do you have with community and public engagement? Is any of this 


experience directly related to air monitoring activity and data dissemination? 


Encino Environmental Services (Encino) has been working in the measurement of gases and 


pollutants since its inception in 2010. Encino offers a comprehensive lineup of solutions for 


emissions performance testing, detection, quantification, and mitigation.  


While AerialZeus may not possess specific experience in air monitoring activities, the company 


has a strong track record of community and public engagement, particularly in the context of data 


dissemination and reporting for environmental initiatives. AerialZeus’ notable involvement in the 


wildfire mitigation project with San Diego Gas & Electric (SDGE) underscores the proficiency in 


engaging with diverse stakeholders and disseminating critical information related to infrastructure 


safety. Throughout the project, we have regularly communicated findings and progress updates 


to the Office of Energy and Infrastructure Safety (OEIS) via online dashboards and mobile 


applications, demonstrating the company’s ability to effectively convey complex data and insights 


to relevant authorities. 


3. What is your experience coordinating with community members, CBOs, regulated 


industry, academia, and governmental agencies when planning monitoring objectives 


and data analysis and communication? 


Since its inception and throughout the years, Encino Environmental Services has serviced the oil 


and gas regulated industry and its participants by assisting with emissions testing, permitting, 


compliance, and intelligence.  In turn, Encino has collaborated with academia and research 


institutions in projects around assessment of environmental emissions.  Encino has been an 


active participant in the recent federal regulatory efforts to address methane emissions by 


providing comments. 


  


In the State of California, AerialZeus LLC garnered extensive experience in effectively 


coordinating with various stakeholders for governmental agencies in the past for the California 


Department of Transportation (CALTRANS), the Sacramento Municipal District (SMUD) and 


OEIS, particularly in the context of planning monitoring objectives, data analysis, and 


communication strategies.  
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Notably, AerialZeus’ more recent experience and role as an independent evaluator for the wildfire 


mitigation initiatives led by OEIS in California required conducting comprehensive audit processes 


to assess compliance with (San Diego Gas & Electric) SDG&E’s wildfire mitigation plan. 


Throughout this project, AerialZeus actively engaged with the public agency to gather valuable 


insights and feedback, fostering collaborative partnerships and promoting inclusive decision-


making processes. Moreover, the effective communication strategies and transparent data 


dissemination practices enabled maintaining productive relationships with regulatory agencies, 


ensuring timely and accurate reporting of audit findings and compliance assessments.  


It is essential to mention that AerialZeus has performed extensive pro-bono and research work 


for UC-Davis and the USDA. Moreover, our team has worked closely with UC-San Diego in 


furthering the use of Remote Sensing from Satellites, Aircraft, and Drones for Wildfire Mitigation 


and pollution derived from Wildfires.  


 


Last, Encino and AerialZeus strive for a well-balanced governance.  Both companies possess 


Engineers and Scientists with strong academic and industrial backgrounds.  AerialZeus’ team 


mainly comprises Native Spanish-speaking Engineers and Scientists, adding an important 


bilingual component that is resourceful when conveying any findings and information.  


 


4. Please provide the number and size ($) of technical projects previously managed for 


coordination and communication with both community and technical contractors. 


In the State of California, AerialZeus has worked closely with various public agencies, including 


the California Department of Transportation (CALTRANS), the Sacramento Municipal District 


(SMUD), and the Office of Energy and Infrastructure Safety (OEIS). In collaboration with these 


agencies, AerialZeus have successfully managed significant technical projects, demonstrating 


ability to coordinate and communicate effectively with both community stakeholders and technical 


contractors. The project portfolio includes diverse initiatives such as infrastructure safety 


assessments, environmental impact evaluations, and community engagement programs, with 


project sizes ranging from small to large-scale initiatives. Additionally, AerialZeus’ extensive 


experience in overseeing complex technical projects has enabled developing robust coordination 


and communication strategies tailored to the specific needs of each project, promoting 


collaboration among multidisciplinary teams and ensuring seamless information dissemination to 


both technical contractors and community stakeholders.  The following is a list of the recent and 


relevant projects in the State of California: 


 


• California Department of Transportation (CALTRANS) 


o Project name: Multispectral classification Aerial detection of Baker’s Meadowfoam, 3-


year contract 


o Project Size ($): 13,000,000.00 


 


• Sacramento Municipal District (SMUD) 


o Project name: Geographic Information Systems (GIS) deployment, 3-year contract 


o Project Size ($): $3,000,000.00 
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• Office of Energy and Infrastructure Safety (OEIS) 


o Project name: Independent Evaluator of the SDGE’s Wildfire Mitigation Plan in 2021 


and 2022, one-year contract 


o Project Size ($): 2,000.000.00 


5. How would you apply your engagement and coordination model on a statewide scale? 


In scaling the engagement and coordination model to a statewide level, a multifaceted approach 


can be implemented that prioritizes inclusive participation, transparency, and effective 


communication across diverse communities and regions within California. 


Encino and AerialZeus believe that building complex stakeholder relationships and fostering 


collaborative partnerships is critical, hence, the aim is to establish a robust framework that 


facilitates comprehensive engagement with community members, local organizations, regulatory 


bodies, and governmental agencies throughout the State. The approach encompasses the 


development of interactive online platforms and geospatial tools that enable real-time access to 


critical environmental data, fostering greater public awareness and active participation in 


environmental initiatives.  


Additionally, we intend to leverage both companies’ expertise in utilizing GIS technologies to 


create dynamic mapping applications, interactive dashboards, and informative data visualizations 


that provide stakeholders with valuable insights into air quality monitoring and environmental 


management practices on a statewide scale. By leveraging transparent communication channels, 


promoting knowledge-sharing endeavors, and facilitating collaborative decision-making 


processes. The engagement and coordination model will seek to empower communities and 


stakeholders across the State to actively contribute to the collective efforts aimed at promoting 


environmental sustainability and public health. 
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Section III – Mobile Monitoring 


Technologies and Capabilities  
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1. How many mobile monitoring platforms do you currently own and operate? How long 


have these platforms been in operation? 


Encino currently owns and operates the following emission monitoring assets: 


a) 15 mobile emissions testing laboratories for combustion sources; 


b) Five (5) FTIR units capable of operating through vehicles; and 


c) 35 mobile optical gas imagining equipped trailers. 


a. What areas/sources/locations do you have experience conducting mobile monitoring? 


Encino has primarily operated the above assets for upstream and midstream oil and gas 


operations throughout the Permian, Bakken, and Eagle Ford basins. Additionally, Encino has 


performed services in populated Houston, Dallas, and other equivalent metropolitan areas.  


b. Has collected data been used to support community emission reduction, enforcement, 


or other actions? Please provide examples. 


Encino’s goal with emissions monitoring is to provide its customers with the knowledge and 


capabilities to understand what and where emissions reduction investments should be. While not 


directly reducing emissions, Encino prides itself in giving its customers the ability to pinpoint areas 


of concern and assist in recommending and monitoring the effect of third-party emission reduction 


methodologies. 


2. Please provide operational information on your company’s current mobile monitoring 


capabilities. This should answer the following questions: 


Encino currently operates in over 15 states in the lower 48 (including work in California) utilizing 


the equipment listed above. Additional information can be provided upon request. 


a. What frequency can platforms be deployed? 


All mobile laboratories and testing platforms can be deployed on either a batch or continuous 


basis; downtime related to calibration activities and general maintenance. However, Encino 


strives to achieve >95% uptime of all equipment during deployments. 


b. What days/hours are the platforms generally in use? 


All mobile laboratories/platforms can operate on a 24 hours a day 7 days a week basis; however, 


this is ultimately subject to Federal, State, and Local labor laws and standards and health, safety, 


and environmental (HSE) policies notwithstanding. 


c. What pollutants can be monitored and with what frequency? 


The system can effectively measure the majority of the compounds/pollutants listed in the 


attached scope of work; with the exception of Particulate Matter (would require aerosol retrofit), 


metals, and hydrogen sulfide. 
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d. What types of instrumentation do you use? Describe all relevant methodologies. 


• FTIR  


• OGI 


• QOGI 


• Hyperspectral Systems 


• Multi-Spectral and Single Bandpass 


• Paramagnetic Oxygen Analyzers 


• Chemiluminescence Analyzers 


• Electrochemical Cells 


• Photoionization Detection (PID) 


• Flame-Ionization Detection (FID) 


• Catalytic Oxidation (VOC Detection) 


• Non-dispersive Infrared Detection (NDIR) 


e. What level of coverage or scale of monitoring can be accomplished within a community? 


(For example, how would you approach characterizing emissions from a source or 


identifying a leak? How long would that take?) 


Encino believes the most effective strategy for this project involves the use of mobile platforms 


(trucks) equipped with FTIR instrumentation; with a probe that commingles samples at 16.7%, 


50.0%, and 83.3% of a long line (e.g., 14’ mast). This provides for accurate quantification and 


characterization of target gas species within the pedestrian breathing zone (0 – 14’ above grade). 


This methodology provides for continuous sampling of target pollutants which can be presented 


geospatially with heat maps to indicate pollutant “hot spots”. 


Once the hot spot has been properly analyzed and speciated – based upon the pollutant 


registration, a more refined monitoring/measurement technique may be employed. 


For example, if the mobile emissions monitoring system identifies an area of concern for common 


combustibles, then Encino would recommend gaining access to the source (or in the vicinity of) 


and utilize FTIR for further contextual gas classification. If an area or source is determined to have 


a higher rate of air toxics (i.e., hazardous air pollutants), then the response might include 


dispatching a team of leak detection and repair (LDAR) specialist to further identify individual 


sources. 


If a “hot spot” is observed for methane or select heavier hydrocarbons (e.g., propane, butane, 


hexane, etc.), then Encino might recommend deploying a mobile emissions platform equipped 


with a continuous QOGI System to further investigate the nature of the leak/release. 


f. How do you determine that you’ve adequately characterized a given area? 


Adequate area characterization will be determined via Encino’s standard operating procedures 


and data validation measures. 
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g. What workflow processes or software do you have for managing mobile monitoring? 


Encino utilizes EmCollect™ which is a proprietary data acquisition system (DAS) which includes 


a scheduling and business-process model. This system is capable of ingesting 


measurements/data from combustion laboratories, mobile systems, and handheld instruments 


with the ability to display data layers with geospatial analysis. 


3. Describe your usual approach or strategy to mobile monitoring. Include, if possible: 


a. Drive plan and operational logistics 


Drive plan and logistics plan would be provided once a detailed SOW is provided.  


b. Staffing 


Deployment is performed by an Encino’s field technicians. Depending on the technology 


commissioning of the technology is performed by either the field technician or one of Encino’s 


Application Engineers.  


c. Power requirements (e.g. battery powered, requires generator, etc.) 


Batch scenario testing is performed utilizing a combination of generator and truck battery power.  


Near continuous monitoring power is provided in full by Encino Environmental Services. 


Continuous monitoring power must be provided onsite. Varying technologies require different 


power and there are multiple avenues to supply. Facility power is the first and most efficient option 


but if that is not available, Encino has utilized solar trailers and, as a last resort, diesel generators 


to supply operational power.  


d. Consumables 


Required consumables for Encino equipment is included in Encino pricing.  


- Filters; 


- Calibration gases; 


- Personal Protective Equipment specific to each task. 


e. Quality control procedures 


Encino has a QMS system with standard operating procedures which are in conformance with 


ISO 9001: 2015. QAPPs are project specific and would be developed upon defining project scope. 


f. Performance and acceptance criteria (e.g. precision, bias, limit of detection) 


Performance and acceptance criteria is generally determined by the method(s) employed. Encino 


rigorously follows: 
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1. ASTM D6348-03; 


2. EPA Method 205; 


3. EPA Method 3A; 


4. EPA Method 2 (and variants); 


5. EPA Method 4; 


6. EPA Method 19; 


7. EPA Method 21; 


8. Optical Gas Imaging (OGI) (Appendix K); 


9. EPA Method 325a and 325b; 


10. Performance Specification 2 and 8; 


11. Optical Remote Monitoring Handbook (EPA Publications); and 


12. ASTM D7036-16. 


g. Data logging and storage 


All data is processed at the edge and securely transferred to Encino’s EmCollect System. 


h. Notifications and communication  


Data reports are primarily provided to the customer withing 30 days of batch scenario test. 


Near continuous and continuous monitoring can be reported at whichever frequency the customer 


would prefer. The standard for these monitoring protocols is every 30 days. 


Additionally, permanent installation of continuous monitoring equipment allow for the ability to 


integrate data outputs into a facility’s own monitoring infrastructure (i.e. SCADA). 


4. Please provide an estimated cost to operate all applicable mobile monitoring platforms 


as a function of time (e.g. 1 week of monitoring) deployed and/or measurements taken. 


a. These cost estimates should include all costs associated with mobile monitoring 


operation. This includes but is not limited to: 


See below.  


i. Direct costs – instrumentation consumables and repairs, vehicle operation costs, staff 


cost to operate platforms, recharging requirements. 


See below.  


ii. Indirect costs – support staff costs, associated insurance for operation, administrative 


overhead, any required permits. 


See below.  







 


REQUEST FOR INFORMATION 
2023CARB_SMMI-RFI001 


For Statewide Mobile Monitoring Initiative (SMMI) 
ATTACHMENT B - VENDOR QUESTIONS 


 


 


 Page  15  


 


iii. Data Management – costs to move data from raw data collected by instrumentation to 


the final data products requested by CARB. 


All costs for Encino’s estimate included in attachment C include the above direct, indirect and 


data managements costs listed above.  


b. How often are invoices and payments typically required? 


Net 30 days after issuance date. 


5. If an RFP is developed based on the information provided here, how much preparation 


time is required to deploy the platforms and begin monitoring? 


Batch scenario monitoring can be deployed within 2-3 weeks of finalizing project details. This is 


subject to availability. 


a. Do you have recommendations for a minimum timeline to achieve potential monitoring 


objectives described here? 


For batch monitoring procedures, Encino recommends three thirty-minute tests for understanding 


performance of a system or three one-hour tests to align with regulatory requirements. This is 


based on EPA and TCEQ guidelines and may differ with CalEPA requirements. 


Near-continuous monitoring is structured. 


For continuous monitoring scenarios, Encino recommends a permanent installation to best 


understand the performance of a facility or grouping of equipment. If that is not possible, Encino 


will work with CARB to determine an amount of time that would provide an appropriate idea of the 


environmental and operational footprint each facility or equipment has. In previous projects, 


Encino recommended a six-month deployment at a minimum. 


b. What is the maximum number of platforms that you could deploy by early 2025? 


If the award was provided in Q2 2024 Encino estimates, we could have the following mobile 


equipment available for this scope of work. 


• Truck based emissions testing laboratory for ambient air quality testing – 10-12 units. 


• Trailer based emissions testing laboratory for direct source testing – 1-2 units. 


• Trailer based OGI camera system for direct source monitoring – 6-8 units. 


6. Do you have experience developing Community Air Monitoring Plans (CAMPs) as 


defined by the CARB Community Air Protection Program Blueprint5 or similar? Please 


provide examples of community-focused monitoring plans or similar 


While Encino and AerialZeus LLC do not have direct experience in developing Community Air 


Monitoring Plans (CAMPs) as outlined by the CARB Community Air Protection Program Blueprint, 


AerialZeus’ team possesses extensive expertise in engaging and collaborating with diverse 
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stakeholders in California, including government agencies, industry representatives, and 


community groups. 


AerialZeus’ notable experience lies in developing and implementing comprehensive approaches 


for assessing Wildfire Mitigation Plans (WMP). AerialZeus has been entrusted by the Office of 


Energy and Infrastructure and Safety (OEIS) for consecutive years (2021-2022) to monitor work 


performance quality and ensure compliance with Public Utility Codes, regulations, and standards 


by integrating advanced geospatial technologies. 


AerialZeus successfully executed projects in San Diego County for San Diego Gas and Electric 


(SDG&E). The team conducted thorough background data reviews and utilized geospatial 


analysis with satellite imagery to assess vegetation conditions and identify areas at high risk of 


wildfire. AerialZeus also formulated detailed plans for collecting and storing data through web-


based applications and geodatabases. Additionally, AerialZeus employed geoprocessing 


software to pinpoint infrastructure issues and created online dashboards for effective 


communication with government stakeholders. 


Building on this experience, Encino and AerialZeus are confident in developing methodologies 


aligned with the principles outlined in Appendix E of CARB’s Statewide Air Monitoring Plan. The 


approach will incorporate the key 89 elements of the air monitoring program, including reviewing 


existing community air monitoring systems, integrating advanced sensing monitoring 


technologies for air quality assessment, deploying geospatial tools for meaningful analysis, and 


using web-based solutions for data broadcasting. Encino and AerialZeus believe this approach 


facilitate communication, ensuring all stakeholders are well-informed and actively engaged in 


collective efforts to improve overall air quality. 


The following information describes a general approach to where geospatial tools can be used to 


address air monitoring plans: 


• Deploying dynamic mapping capabilities to characterize and locate air pollution. 


• Helping identify the scope of actions that data will support based on the pollution type and its 


distribution.  


• Mapping the existing information to define and improve the air monitoring objectives.  


• Support planning strategies regarding the monitoring method and equipment selection.  


• Conducting GIS analysis to assist in determining monitoring areas and routes to deploy mobile 


air monitoring units.  


• Supporting work plans and developing GIS solutions for data collection, database creation, 


and storage.  


• Assisting in creating online dashboards to track progress and effectiveness evaluation. Online 


dashboards will also engage stakeholders and communicate results.  


• Integrating air monitoring sensor datasets with geoprocessing to analyze and interpret 


information. 
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7. Do you have existing standard operating procedures (SOPs) or quality assurance 


project plans (QAPPs) for your mobile monitoring approach? 


Encino has a QMS system with standard operating procedures which are in conformance with 


ISO 9001: 2015. QAPPs are project specific and would be developed upon defining project scope. 
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Section IV – Data Collection, Storage, 


Reporting  
 


 


 


 


 


 


 


 


 


 


 


  







 


REQUEST FOR INFORMATION 
2023CARB_SMMI-RFI001 


For Statewide Mobile Monitoring Initiative (SMMI) 
ATTACHMENT B - VENDOR QUESTIONS 


 


 


 Page  19  


 


1. In what format do you generally provide data to your clients? What is your final data 


product? 


Utilizing advanced geographic information system (GIS) techniques, Encino and AerialZeus 


suggest creating dynamic and interactive data visualizations, incorporating heat maps, time-


series analyses, and thematic maps, to present cohesive and easily understandable 


representations of complex environmental/pollution data. 


 


GIS information is typically provided in standardized GIS formats, such as shapefiles, 


geodatabases, database file format (.dbf), or geoJSON files, to ensure compatibility with various 


GIS software, systems, or web-based geoportals. Moreover, the final data product may include 


comprehensive spatial datasets, maps, and visualizations that depict pollutant concentrations, 


hotspots, and other relevant geospatial information for informed decision-making. Regarding 


some application programming interfaces (APIs), we can also provide Web Map Service (WMS), 


which serves geospatial data as images (e.g., PNG, JPEG), as well as Web Feature Service 


(WFS), serving geospatial data as vector features (e.g., points, lines, polygons). These standards 


align with the Open Geospatial Consortium (OGC). The format of the request and response data 


also varies between the different web service APIs.  


2. Do you have off-the-shelf, or modifiable-off-the-shelf, data management products 


compatible with mobile monitoring data? 


In the context of data collection, storage, and reporting, the GIS personnel can offer a range of 


specialized data management solutions tailored to accommodate mobile monitoring data 


seamlessly. These solutions include utilizing sophisticated Geographic Information System 


software such as ArcGIS Online and ArcGIS Enterprise, which can effectively handle, and store 


large volumes of spatial data collected from diverse monitoring platforms. Moreover, the 


implementation of ArcGIS Collector and Survey123 enables the seamless collection of field data 


through mobile devices, facilitating real-time data capture and integration. These tools provide a 


user-friendly interface for data collection in the field, ensuring the compatibility of the collected 


data with the existing data management infrastructure. Additionally, the integration of ArcGIS 


Insights facilitates data analysis and visualization by developing dynamic dashboards and reports 


that provide valuable insights into the spatial distribution of pollutants and their potential impacts. 


This comprehensive approach ensures the efficient management, integration, and reporting of 


mobile monitoring data, enabling informed decision-making and effective mitigation strategies to 


address air quality concerns across various communities in California. 


3. What is your experience in mobile monitoring data analysis and visualization? 


Specifically, do you have any experience using ESRI products to manage and visualize 


data? 


Encino Environmental Services has experience in mobile monitoring data analysis.  AerialZeus 


has significant capabilities in monitoring and broadcasting GIS data utilizing advanced GIS 


software, including ESRI products such as ArcGIS enterprise, ArcGIS Pro, mobile-based 







 


REQUEST FOR INFORMATION 
2023CARB_SMMI-RFI001 


For Statewide Mobile Monitoring Initiative (SMMI) 
ATTACHMENT B - VENDOR QUESTIONS 


 


 


 Page  20  


 


applications (Survey123 or FieldMaps), Geoportals or online dashboards, for effective data 


management, analysis, and visualization. 


One of the most recent experiences developed by the AerialZeus’ GIS team was using ESRI 


products to monitor quality compliance for wildfire mitigation initiatives in California. The 


AerialZeus’ GIS team has served San Diego Gas & Electric (SDG&E) as an Independent 


Evaluator of wildfire mitigation efforts for multiple years in conducting aerial and field inspections 


of roughly 120 categories of wildfire prevention initiatives. The GIS team developed sampling 


plans to assess compliance throughout the High Fire Threat Districts of SDGE service territory 


using utility data to develop sampling selection, implemented multispectral imagery, conducted 


spatial analysis in ArcGIS pro, created online dashboards for broadcasting field inspection results 


and developed mobile applications to conduct field inspections using ArcGIS FieldMaps to provide 


navigation capabilities to the field team & Survey123 to collect infrastructure data. 


 


Figure. Field Inspections form in ArcGIS Survey123 
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Figure. Online Dashboard from the IE’s project from 2022 
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Figure. Geoportal developed to visualize spatial data 


The comprehensive approach utilized in monitoring quality compliance for wildfire mitigation 


initiatives, as demonstrated by our recent experience with ESRI products, can be seamlessly 


tailored to effectively monitor spatial data for the scope of work outlined in this RFI by the CARB. 


By leveraging ESRI's robust GIS tools, including ArcGIS Pro, ArcGIS FieldMaps, and Survey123, 


it can facilitate the seamless collection, analysis, and visualization of complex environmental data 


related to pollution monitoring. This tailored approach will enable the efficient assessment of 


various pollutants across different regions, allowing for the identification of hotspots, spatial 


patterns, and potential sources of contamination.  


Additionally, integrating online dashboards and spatial analysis capabilities will ensure that 


stakeholders and the public have access to visualizations, promoting transparency and facilitating 


informed decision-making processes to mitigate the adverse impacts of pollution on communities 


across California. 


4. What is your experience in public dissemination of complex information? To what extent 


have you generated data visualization for the public? 


In the State of California, AerialZeus’ extensive experience in the public dissemination of complex 


information using ESRI tools involves the proficient use of various platforms to enhance public 


entities' engagement and understanding of environmental issues. Leveraging ESRI's ArcGIS 


Online platform, AerialZeus has created dynamic and interactive web-based mapping 


applications, which provide users with real-time access to comprehensive spatial data 


visualizations about field infrastructure inspections. An example could be an ESRI Story Map that 


AerialZeus created for some utilities in California: https://arcg.is/19Tb4q. It's a narrative with a 


stronger sense of place that illustrates spatial relationships, including different maps and formats.  



https://arcg.is/19Tb4q
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Additionally, using ArcGIS dashboards has allowed to effectively present information, enabling 


stakeholders to grasp the intricacies of environmental data related to the regulation compliance 


and quality assessment on infrastructure management in the wildfire mitigation project with 


SDGE. 


In addition, AerialZeus’ team members have experience with creating Web Mapping and 


Geoportal platforms like the one of the National Geographic Institute from Argentina, related to 


risk from natural hazards (including risk from chemical products) https://riesgo.ign.gob.ar/  


5. What suggestions do you have for handling large amounts of data from a variety of 


sources (e.g. multiple mobile monitoring platforms) into cohesive data visualizations? 


Here are some relevant suggestions:  


• Cloud-Based Data Integration and Storage Solutions: Leveraging robust cloud-based 


platforms, such as AWS or Azure, can facilitate the efficient integration of data from various 


monitoring platforms into a centralized repository. This approach will ensure data accessibility, 


scalability, and security while enabling data synchronization and collaboration among multiple 


stakeholders. 


• Data Standardization and Interoperability: Establishing standardized data formats and 


protocols across all mobile monitoring platforms is essential to streamline the integration 


process. Adopting industry-standard formats such as GeoJSON/Shapefile/WMS/WFS can 


enable seamless data interoperability, facilitating the smooth aggregation and visualization of 


diverse datasets within the GIS environment. 


• Utilization of Data Processing Pipelines: Implementing data processing pipelines using 


advanced ETL (Extract, Transform, Load) tools can enable the automated processing, 


transformation, and cleansing of large datasets from various sources. By incorporating 


automated workflows and data quality checks, inconsistencies and errors within the data will 


be identified and rectified, ensuring the integrity and reliability of the integrated data for 


cohesive visualizations. 


• Scalable Data Visualization Techniques: Employing scalable data visualization techniques, 


such as dynamic heat maps, time-series analysis, and interactive geospatial dashboards, can 


facilitate the effective representation of complex spatial data. This approach allows for 


identifying trends, patterns, and anomalies within the data, enabling stakeholders to make 


informed decisions and derive actionable insights for targeted pollution mitigation strategies. 


As mentioned, AerialZeus’ team members have experience creating Web Mapping and Geoportal 


platforms like the one of the National Geographic Institute from Argentina, related to risk from 


natural hazards (including risk from chemical products) https://riesgo.ign.gob.ar/  


 


 


 



https://riesgo.ign.gob.ar/

https://riesgo.ign.gob.ar/
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1. Provide input on the requirements or areas listed in this RFI. Specifically, CARB is 


looking for:  


a. Availability of existing systems that perform all or a portion of the requirements in 


Section II – C. New systems cannot be built using funds in a potential RFP 


To understand emissions performance from any source whether it be stationary, mobile, 


combustion, biogenic, and/or (not limited to) process-related upsets and releases. This is 


achieved through vertical integration of sampling systems and methodologies (FTIR-based 


combustion laboratories, ambient air quality monitoring "nodes" or networks, field-personnel, 


and/or satellite-based detections). By ingesting critical (and temporally relevant) environmental 


performance data combined with social and operational contextualization, it is Encino's vision to 


create an "ecosystem" of measurement practices and technologies to both inform and promote 


actionable change. 


b. Questions, suggested modifications, or additions to the proposed environment that 


would allow or encourage potential bidders. Please include justifications for any 


suggested changes and concept modifications 


Since Encino operates mobile systems (combustion labs, handheld instruments, and mobile GHG 


platforms (US Patent No.: 11,474,090)) we are constantly in a state of operational readiness. Any 


additional equipment needed to complete this project can be procured within our normal supply 


chain environment (would not require additional equipment or expertise). 
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Rough Order of Magnitude 


Estimated range of cost per month of full-time monitoring. This may be costs 
associated with conducting monitoring, engagement activities to support 
monitoring, or both. If this is not applicable, please specify a different time range 
or more appropriate metric to quantify your capabilities. Please describe what “full-
time monitoring” looks like for you and itemize costs with as much specificity as 
possible 


See 
Below 


 


Item Rate Est. Total 


Mobile Emissions Monitoring Laboratory  
(Per Unit) 


$19,750/mo 1 month $19,750 


Mileage (150 per day x 22 days) $1.75/mile 3,300 miles $5,775 


Technician (8 hours a day x 22 days) $125/hr 176 hours $22,000 


Per Diem – Meals and Hotels $375/day 22 days $8,250 


Lab Data Quality Assurance and Control (per unit) $120/hr 22 hours $2,640 


Estimated Total Per Unit Per Month $58,415 


Geographic Information System Dashboard 
Creation and Monthly Maintenance (up to 20 units) 
Includes: Engagement and Coordination, Data Collection, 
Storage and Reporting 


$325/hr 100 hours $32,500 
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Answers and Assumptions Used in Cost Estimate 


Please answer, in as much detail as possible, the State’s questions (1-4) below. Also, please 
provide details pertaining to the assumptions, expectations, and/or performance parameters 
used as the basis of the cost estimate. 


THE STATE’s QUESTIONS and VENDOR’S RESPONSE/ANSWERS: 


1. What is the timeline for your mobile platform(s) (that is, how many platforms do you 
have operational right now, and what is your timeline for launching more)? Will your 
platform(s) depend on additional funding to reach and sustain maximum planned 
capacity? 


For current inventory, please refer to Attachment B section III.5.B 
 
On average, additional units will require a minimum of 16-20 weeks of previous written 
notification.  


2. Approximately how much monitoring can be accomplished in the period of a month? 
A year? 


Final monitoring would be dependent on units deployed. 


3. Are there any requirements that would preclude you from competing should an RFP 
be released? If yes, what suggested changes would allow you to compete? 


 
At this time, Encino does not foresee any requirements that would preclude us from competing. 
 
4. Are any of the goods, products, or services you’ve identified in your RFI response 
available on a Federal GSA or State of CA LPA? If yes, please identify the contract type, 
name, and number. 
 
No. 


VENDOR’S ASSUMPTIONS: What assumptions have you made in preparing a response 
to this RFI? 


 
Encino’s estimates are based upon experience in similar working environments. However, upon 
reception of specific RFP, Encino’s estimates are subject to change based upon final defined 
scope of work. 
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Vendor Profile 
 
1. Entanglement Technologies, Inc, 1192 Cherry Avenue, San Bruno, CA 94066, 650-204-7875 


2. Primary Contact: Aurelie Marcotte, Director of Sales and Business Development, Entanglement 
Technologies, Inc., 1192 Cherry Avenue, San Bruno, CA 94066, 413-221-1833, 
amarcotte@entanglementtech.com. 


3. Company Overview: Entanglement Technologies, Inc. was founded in 2010 and has been developing, 
manufacturing, and subsequently deploying their flagship sensor platform, AROMA, for over 13 years. 
Entanglement Technologies was born out of research conducted at Stanford University and the California 
Institute of Technology that focused on studying the intricacies and potential applications of quantum 
entanglement in the modern world. From this work, Entanglement Technologies developed their AROMA 
analyzers, which are thermal desorption, broadband cavity ring-down spectroscopy (TD-CRDS) systems 
providing laboratory-grade analysis of volatile organic compounds (VOCs) in the field at the touch of a 
button. Entanglement Technologies holds multiple patents in the development of advanced chemical 
sensing and analysis technologies, including construction of high-finesse optical cavities used in cavity 
ring-down spectroscopy (CRDS), performance laser systems, low-noise photodetectors, complex electro-
optical assemblies, and high-speed electronic feedback components. The Entanglement Technologies 
team is made up of nine people, five of whom hold Ph.D. degrees, and is primarily made up of physicists, 
engineers, and chemists. The Entanglement team offers a broad range of experience in atmospheric 
chemistry and air quality monitoring, instrument and application development for ambient chemical 
analysis, precision manufacturing, and open-source software development for laboratory equipment 
control. Entanglement Technologies supplies their AROMA analyzers to federal, state, and local/regional 
government agencies, academic institutions, environmental consultants, and industrial clients in the oil 
and gas, chemical manufacturing, and refining sectors. 


4. No parent corporation and/or subsidiaries. 


5. Description of Product: AROMA analyzers are thermal desorption, broadband cavity ring-down 
spectroscopy (TD-CRDS) systems providing sensitive, laboratory-grade analysis of air toxics, greenhouse 
gases, and other VOCs in the field and from vehicles at the touch of a button. AROMA analyzers have two 
main modes of operation: RapidScan and LabScan. RapidScan is a direct spectroscopy mode, where an 
air sample is directly analyzed by the CRDS core providing real-time measurement (2-10 seconds) of 
small molecules (methane, H2S, HCN, etc.) and large molecule compound classes (alkanes, aromatics, 
etc.). The LabScan operating mode utilizes the thermal separation front-end before CRDS detection. This 
provides near real-time measurements (8 – 30 minutes) of ethylene oxide, BTEX, and other VOCs at 
detection limits as low as 2 pptv. These modes represent the two listed in the Potential Mobile 
Monitoring Categories section as the in-motion mobile platform (RapidScan) and short-term mobile 
laboratories (LabScan). These modes can be used together for mobile monitoring; RapidScan for hyper-
local mobile hotspot detection and LabScan for broad area surveys and stationary monitoring for more 
complex chemical profiling. AROMA can be connected with GPS and an anemometer and data from the 
analyzer can be output as a simple excel file or as a .kml file to be imported into Google Earth to 
generate mobile monitoring maps. 


AROMA analyzers have been deployed in Nissan LEAF, minivans, SUVs, and other vehicles used by state 
environmental quality agencies. The system can be mounted in a rack or contained in a custom Pelican 
Case, so that the system can be easily anchored into any vehicle. We also own a Ford Sprinter van that 
has been used for several mobile monitoring deployments in Texas and most recently used for the hyper-
local mobile monitoring project in Sacramento with Sonoma Technology. 
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6. More than a dozen specific projects using the AROMA instrument’s mobile capability have been 
conducted at locations across the country. Some key projects include: 


- San Antonio, TX – large area ozone precursor study 
- Houston, TX – leak identification and source fingerprinting after Hurricane Harvey 
- Carlsbad Caverns, NM – ozone precursor study by Colorado State University (Collett group) in 


collaboration with EPA Office of Research and Development (ORD) and National Park Service 
- Atlanta, GA – monitoring ethylene oxide around sterilization facilities 
- Longmont/Denver, CO – surveying various VOC sources around oil and gas activities 
- Baton Rouge/New Orleans, LA – surveying ethylene oxide emitters by Louisiana Department of 


Environmental Quality (DEQ)  
- Rotterdam, Netherlands – surveying the Port of Rotterdam by Rotterdam/Netherlands DCMR 
- North Carolina – leak identification and surveys after Hurricane Florence 
- Sacramento, CA – hyper local pollutant monitoring led by Sonoma Technology in collaboration 


with UC Davis 


Entanglement Technologies’ AROMA analyzers have been deployed by Harris County (Texas) Pollution 
Control Services and the City of Houston in city vehicles to measure hydrogen sulfide (H2S), hydrogen 
cyanide (HCN), benzene, toluene, ethylbenzene, xylene(s) (BTEX), 1,3-butadiene, acrolein, and other air 
toxics species. Entanglement Technologies’ team has also conducted mobile monitoring with AROMA 
analyzers in Houston after Hurricane Harvey in 2017, and after the Intercontinental Terminals Corporation 
fire in 2019. In 2022, California Air Resources Board acquired two AROMAs for community air toxics 
monitoring. Several universities including Colorado State University and Baylor University use AROMA to 
conduct mobile monitoring around oil and gas and industrial activities.  


7. The only requirement in the Proposed Environment section not technologically feasible with our 
existing product, AROMA, is related to the potential pollutants to monitor. With regards to the listed 
pollutants, AROMA cannot measure particulate matter, black carbon, ozone, nitrogen oxides, 
formaldehyde, arsenic, hexavalent chromium, and other metals, methyl bromide, and polycyclic 
aromatic hydrocarbons. 
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Vendor Questions 
 


I. General Questions 


1. What scale of operation would be required to bid on a future RFP of the concept described 
here? Are there any minimum requirements necessary at which below you would not be 
interested in bidding on a proposal of this nature? 
The lack of extended opportunities for mobile monitoring over the past several years has 
prevented the allocation of resources to this space and therefore the project must justify the 
expense of building and staffing this capability at Entanglement Technologies. In order to bid on 
a future RFP, a project scope is required that can utilize the operating expenses for a time period 
of no less than a year and have sufficient revenue to allow for the recovery of the equipment 
costs within that timeframe and still include some profit.  For this reason, we feel that we are 
unable to provide a response to Attachment C for the State of California that would be useful. 


2. What types of monitoring objectives have you explored using your company’s mobile 
monitoring approaches? 
We have explored several monitoring objectives previously including large-area ozone precursor 
measurements (LabScan Mode for speciated VOCs running over hundreds of miles), virtual 
fenceline monitoring and leak detection (RapidScan Mode) and hyper-local community 
monitoring (RapidScan for mobile monitoring and LabScan for short-term stationary monitoring). 


3. What are the advantages and limitations of your company’s mobile monitoring services?  
Entanglement Technologies is largely an instrumentation manufacturer and provider of air toxics 
and greenhouse gas (methane and carbon dioxide specifically) monitoring equipment. While we 
do have a mobile platform (Ford Transit Van) to conduct mobile monitoring, we rarely provide 
monitoring services as we don’t have dedicated personnel to conduct fieldwork. We typically 
partner with environmental consultants, such as Sonoma Technology, to support projects using 
our AROMA analyzers and, when needed, our mobile platform as well. 
Advantages: Entanglement Technologies is located in the Bay Area, so our mobile platform is in 
the state of California. Entanglement Technologies analyzer, AROMA, has been used in a wide 
variety of mobile monitoring studies over the past 6 years (listed in Attachment A). AROMA has a 
very simple data output as concentration in a .csv file format. 
Limitations: Entanglement Technologies currently has limited personnel to support long-term 
mobile monitoring projects. Additionally, there are several pollutants in the Proposed 
Environment section that AROMA cannot measure, and we do not have previously identified 
vendors to supply this equipment. 


II. Engagement and Coordination 


1. Describe your interpretation of what community engagement should look like throughout the 
process of conducting mobile air monitoring in communities. 


2. What experience do you have with community and public engagement? Is any of this 
experience directly related to air monitoring activity and data dissemination? 
We have limited experience with direct community and public engagement. As a technology 
provider, and when we have been contracted for monitoring, it has typically been done in 
collaboration with other groups experienced with community and public engagement. This has 
included the Environmental Defense Fund, state and federal air quality agencies, and 
environmental consultants such as Sonoma Technology. We have supported data dissemination 
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to communities and the public, but typically as a technical expert and not as the lead 
organization or main point of contact for communications.  


3. What is your experience coordinating with community members, CBOs, regulated industry, 
academia, and governmental agencies when planning monitoring objectives and data analysis 
and communication? 
We have assisted with activities such as route planning, data collection, analysis, and 
interpretation, and preparing reports. We’ve also assisted a variety of the groups listed with 
writing grants for funding. 


4. Please provide the number and size ($) of technical projects previously managed for 
coordination and communication with both community and technical contractors. 


5. How would you apply your engagement and coordination model on a statewide scale?  


III. Mobile Monitoring Technologies and Capabilities 


1. How many mobile monitoring platforms do you currently own and operate? How long have 
these platforms been in operation? 
Entanglement Technologies currently owns one 
Ford Transit Van (Figure 1) outfitted for mobile 
monitoring purposes. We also own four AROMA 
analyzers that can be used for a variety of field 
deployments (various configurations depending 
on the compounds of interest and mobile 
monitoring goals). We also have the capability to 
manufacture AROMA analyzers for specific field 
campaign needs. 


a. What areas/sources/locations do you 
have experience conducting mobile 
monitoring? 
Texas - San Antonio and Houston – Oil 
and gas operations (wells, tank storage, 
refineries), chemical manufacturing, ship 
channel monitoring 
New Mexico - Carlsbad Caverns - Oil and gas operations (extraction) 
Georgia – Atlanta – Sterilization facilities 
Colorado – Longmont and Denver, CO – Oil and gas operations (extraction, tank storage, 
refineries) 
Louisiana - Baton Rouge and New Orleans – sterilization and chemical manufacturing  
Netherlands – Rotterdam – Port monitoring of chemical manufacturing and oil and gas 
operations (refineries, tank storage) 
North Carolina – large area air toxics surveys 
California – various location - community monitoring, oil and gas operations, sterilization 
facilities 


b. Has collected data been used to support community emission reduction, enforcement, 
or other actions? Please provide examples.  
The data collected with our analyzers has been used in a variety of ways. We encourage 
you to reach out to our customers and would be happy to provide references. 


2. Please provide operational information on your company’s current mobile monitoring 
capabilities. This should answer the following questions: 
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a. What frequency can platforms be deployed? 


b. What days/hours are the platforms generally in use? 


c. What pollutants can be monitored and with what frequency? 
In-motion mobile platform (1-10 second response rate): For the AROMA, this 
measurement would be made in RapidScan Mode in approximately 5 second intervals. 
The following compounds can be measured with this Mode of operation: water, 
methane, carbon dioxide, ethylene oxide, hydrogen cyanide, hydrogen sulfide, carbon 
monoxide, ammonia. The following compound classes can also be measured: alkanes, 
aromatics, dienes, and chlorinated compounds. 


Short-term mobile laboratories (portable measurements in minutes): For the AROMA, 
this measurement would be made in LabScan Mode which ranges from 8 minutes to 50-
minute intervals depending on the analytes of interest. 


8-minute analysis: Trichloroethylene, Isoprene, Benzene, 1,3-butadiene, 1,2-
dichloroethylene, Styrene, Toluene, 1,1,2-trichloroethane, Ethylbenzene, 
Chlorobenzene, Xylene (mixed), Acrolein 
20-minute analysis: 1,3-butadiene, 1,1,2-trichloroethane, Acrolein, Ethylene Oxide, 
Isopropanol, Acetone, Methanol, Ethanol, Propane, Butane 
50-minute analysis: Isopropanol, Acetone, Methanol, Ethanol, Propane, Butane, Vinyl 
Chloride, 1,1-dichloroethene, Methyl Chloride, 1,1-Dichloroethane, Chloroform, 
Methylene Chloride, 1,2-Dichloropropane, Bromochloromethane, 
Bromodichloromethane, Dibromochloromethane, 1,2-dichloroethane, Methyl tert-butyl 
ether (MTBE), 1,2,3-Trichloropropane, acrylonitrile (2-propenenitrile), tert-butanol. 


d. What types of instrumentation do you use? Describe all relevant methodologies. 
AROMA analyzers are thermal desorption, broadband cavity ring-down spectroscopy 
(TD-CRDS) systems capable of multi-VOC analysis. By utilizing a broadband, tunable laser 
system for the CRDS core and combining it with a thermal desorption separation, the 
detection of a broad range of specific chemical species within complex pollutant 
mixtures at low detection limits is possible. The thermal desorption separation before 
CRDS detection is unique to the AROMA platform and enhances the chemical sensing 
capabilities in numerous ways. Two of the most important are pre-concentration and 
separation of specific chemical species from background and interfering compounds 
enabling lower detection limits and more specificity. AROMA analyzers have two main 
modes of operation: RapidScan and LabScan. RapidScan is a direct spectroscopy mode, 
where an air sample is directly analyzed by the CRDS core. This allows for real-time 
measurement of small molecules (methane, H2S, HCN, etc.) and large molecule 
compound classes. The LabScan operating mode utilizes the thermal separation front-
end before CRDS detection. This provides near real-time measurements of ethylene 
oxide, BTEX, and other VOCs at detection limits as low as 2 pptv. 


e. What level of coverage or scale of monitoring can be accomplished within a 
community? (For example, how would you approach characterizing emissions from a 
source or identifying a leak? How long would that take?) 


f. How do you determine that you’ve adequately characterized a given area? 


g. What workflow processes or software do you have for managing mobile monitoring? 
During mobile monitoring, data can be viewed in real-time on a laptop connected to the 
instrument (by the person not operating the vehicle). Data is reported as a concentration 
value and includes data qualifier flags if appropriate. There is a GPS connected to the 
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analyzer such 
that data is tied 
to GPS 
coordinates. 
The data from 
our analyzers 
can be exported 
as a .csv or .kml 
file. .kml files 
can be exported 
into Google 
Earth for mobile 
monitoring 
maps as seen in 
Figure 2. Data 
integration 
through RS-232, ModBus TCP/IP, and others are also available. 


3. Describe your usual approach or strategy to mobile monitoring. Include, if possible: 


a. Drive plan and operational logistics 


b. Staffing 


c. Power requirements (e.g. battery powered, requires generator, etc.) 
During mobile campaigns AROMA can be powered by an external battery (e.g. 12V, 300 
AHr) or run off of a generator or vehicle power. 


d. Consumables 
AROMA running in RapidScan Mode does not have any consumables. AROMA running in 
LabScan mode uses < 5 L/hr of ultra-high purity nitrogen gas as a carrier gas. There are 
two sorbent beds in the analyzer that are recommended to be changed every 6-12 
months. 


e. Quality control procedures 
There is a list of data qualifier flags. Additionally, the software has a scheduler, where 
calibration checks and blanks can be scheduled to be run at specific times. 


f. Performance and acceptance criteria (e.g. precision, bias, limit of detection) 


g. Data logging and storage 


h. Notifications and communication 


4. Please provide an estimated cost to operate all applicable mobile monitoring platforms as a 
function of time (e.g. 1 week of monitoring) deployed and/or measurements taken. 
Further evaluation of project scope would be needed to accurately determine estimated costs. 
These cost estimates should include all costs associated with mobile monitoring operation. 
This includes but is not limited to: 


i. Direct costs – instrumentation consumables and repairs, vehicle operation costs, 
staff cost to operate platforms, recharging requirements. 


ii. Indirect costs – support staff costs, associated insurance for operation, 
administrative overhead, any required permits. 


iii. Data Management – costs to move data from raw data collected by 
instrumentation to the final data products requested by CARB. 
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a. How often are invoices and payments typically required? 
5. If an RFP is developed based on the information provided here, how much preparation time is 


required to deploy the platforms and begin monitoring? 
a. Do you have recommendations for a minimum timeline to achieve potential 


monitoring objectives described here? 
b. What is the maximum number of platforms that you could deploy by early 2025?  


6. Do you have experience developing Community Air Monitoring Plans (CAMPs) as defined by 
the CARB Community Air Protection Program Blueprint5 or similar? Please provide examples 
of community-focused monitoring plans or similar. 


7. Do you have existing standard operating procedures (SOPs) or quality assurance project plans 
(QAPPs) for your mobile monitoring approach? 
Yes, several SOPs have been developed for mobile monitoring with AROMA analyzers. These 
include SOPs developed by Houston Health Department and Colorado State University, which we 
have access to. 


IV. Data Collection, Storage, Reporting 


1. In what format do you generally provide data to your clients? What is your final data product? 
We typically provide raw data and/or quality controlled raw data to clients. This typically comes 
in the form of excel files. We have also provided generated maps, time series graphs, flux 
estimations, and other outputs depending on the need of the project. 


2. Do you have off-the-shelf, or modifiable-off-the-shelf, data management products compatible 
with mobile monitoring data? 


3. What is your experience in mobile monitoring data analysis and visualization? Specifically, do 
you have any experience using ESRI products to manage and visualize data? 


4. What is your experience in public dissemination of complex information? To what extent have 
you generated data visualization for the public? 


5. What suggestions do you have for handling large amounts of data from a variety of sources 
(e.g. multiple mobile monitoring platforms) into cohesive data visualizations? 


V. Feedback 


1. Provide input on the requirements or areas listed in this RFI. Specifically, CARB is looking for: 
a. Availability of existing systems that perform all or a portion of the requirements in 


Section II – C. New systems cannot be built using funds in a potential RFP. 
To our knowledge, there are not many groups with multiple existing mobile monitoring 
set-ups ready to be deployed for this type of project. Many groups have one or two 
mobile monitoring platforms, and we are not aware of many capable of meeting all of 
the listed requirements without enabling the build out of capabilities to capture all 
pollutants. 
Entanglement Technologies has one Ford Transit that would be considered a mobile 
monitoring platform for the previously listed volatile organic compounds (VOCs). We 
have 3-4 AROMA analyzers that could be deployed in standard vehicles for mobile 
monitoring. A dedicated vehicle is not required for our analyzers to be used for mobile 
monitoring. 


b. Questions, suggested modifications, or additions to the proposed environment that 
would allow or encourage potential bidders. Please include justifications for any 
suggested changes and concept modifications. 
Please see our response to V.1.a., but in brief, it could be beneficial to allow the 
development of mobile platforms or the use of state vehicles to deploy equipment in. 








 


 


November 3, 2023 STI-9723106 


Dr. David Ridley 
California Air Resources Board 
david.ridley@arb.ca.gov  


Re: 2023CARB_SMMI-RFI001, Statewide Mobile Monitoring Initiative (SMMI) 


Dear Dr. Ridley, 


Sonoma Technology is pleased to respond to CARB’s Request for Information (RFI) regarding the 
Statewide Mobile Monitoring Initiative (SMMI).  


We are submitting a joint response from Sonoma Technology, FluxSense, Inc., and the University of 
California, Berkeley, which presents a statewide mobile monitoring project approach using regulatory 
and research-grade analyzers for community-scale air quality monitoring and mapping. 


Sonoma Technology is a world-renowned expert in air quality monitoring, measurements, modeling, 
and analyses. We were founded in 1982 and are headquartered in Petaluma, California. We work with 
federal, state, and local government agencies, private industry clients, universities, and non-
governmental organizations on diverse projects, including multiple types of air quality and 
meteorological monitoring and measurements, emissions inventory development, meteorological 
and air quality modeling, human health and exposure studies, data analysis, and software 
development. Our measurements partners from FluxSense, Inc. are world-renowned experts in 
design, development, and deployment of mobile platforms for air quality research.  Our analysis 
partner, Dr. Joshua Apte from the University of California, Berkeley, is a leading authority on the 
engineering and statistical aspects of mobile monitoring design and is world-renowned in the 
analysis of community scale air monitoring data.  Collectively, our team has the expertise, experience, 
and skills to complete this project successfully.  


I certify the information in this response is true and accurate to the best of my knowledge at the time 
of submittal. Please don’t hesitate to contact me at 707.665.9900 or avijayan@sonomatech.com.  


Sincerely,                     Approved: 
 
 
 
Abhilash Vijayan, Ph.D., PE                     Hilary R. Hafner 
Director of Climate, Community Air Quality Programs/      Chief Operating Officer 
Senior Scientist 
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1. Identify the Company Name, address, city, state, and zip code, telephone.  


Sonoma Technology 
1450 N. McDowell Blvd., Suite 200  
Petaluma, CA 94954 
Ph 707.665.9900 | F 707.665.9800 
sonomatech.com  


2. Identify the name, title, address, phone number, and email address of the primary 
contact person for this RFI.  


Abhilash Vijayan, Ph.D., PE 
Director of Transportation, Climate, and Community Air Quality Programs / Senior Scientist  
Sonoma Technology 
1450 N. McDowell Blvd., Suite 200  
Petaluma, CA 94954 
Ph 707.665.9900 | F 707.665.9800 
avijayan@sonomatech.com  


3. Provide a brief overview of your company including number of years in business, 
number of employees, nature of business, and description of clients.  


Sonoma Technology is partnering with FluxSense, Inc. and University of California, Berkeley 
to submit a joint response to the Request for Information. We have also received support from a 
number of leading air quality monitoring equipment manufacturers, who have committed 
support for our project concept. 


Sonoma Technology is a world-renowned expert in air quality monitoring, measurements, 
modeling, and analyses. Our objective is to provide our clients with high-quality, innovative, 
science-based solutions for air quality, meteorological, and other environmental needs 
worldwide in an ethical and objective manner to facilitate effective environmental management. 
Sonoma Technology was founded in 1982 and is headquartered in Petaluma, California. We are 
a Sonoma County Certified Green Business with over 40 years in business, and have worked with 
federal, state, and local government agencies, private industry clients, universities, and non-
governmental organizations on diverse projects, including multiple types of air quality and 
meteorological monitoring and measurements, emissions inventory development, 
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meteorological and air quality modeling, human health and exposure studies, data analysis, and 
software development. Sonoma Technology has a wide variety of experience in stationary air 
monitoring networks and mobile monitoring projects, and has deployed regulatory, facility-level, 
and community-focused air quality monitoring resources. Sonoma Technology has a diverse 
workforce of nearly 100 highly trained and experienced staff members, which includes 17 
scientists who hold PhDs. We have an interdisciplinary team of scientists, modeling experts, 
software developers and engineers, field technicians, and publications and support staff who 
work together to cover the full life cycle of a project.  


FluxSense, Inc, was started in 2013 in San Diego, CA, to fill a need for reliable diffuse emissions 
measurements on the U.S. market, and consists of about 15 employees. FluxSense designs and 
develops sophisticated mobile measurement platforms, and has deployed these platforms to 
conduct measurements throughout the United States, Europe, South Korea, China, and other 
parts of the world on request. FluxSense clients include local authorities, state and federal 
agencies, universities, and research institutes, in addition to private companies including, but not 
limited to petrochemical industries, oil and gas production, refineries, ports, landfills and waste 
management, agriculture and animal feed lots, water treatment facilities, power plants, product 
storage facilities, and environmental consultant firms. 


Dr. Joshua Apte (University of California, Berkeley) is a leading authority on the engineering 
and statistical aspects of mobile monitoring design, including in developing algorithms for 
accurately representing time-averaged spatial patterns from periodic mobile monitoring data, 
for assessing the validity and reliability of the mobile monitoring products, and in assessing the 
sampling requirements to adequately represent spatial patterns of different air pollutants.  He 
and his team world-renowned in the analysis of community scale air monitoring data, and have 
made seminal contributions to the development of hyperlocal block-by-block mapping using 
Google Street View cars and other mobile laboratories, and to identifying the air pollution 
disparities that emerge at fine spatial scales. 


4. Identify any parent corporation and/or subsidiaries, if applicable.  


N/A 


5. Give a brief description of your company’s product(s), platform(s), service(s), etc. that 
may be relevant to this RFI.  


Experience in Mobile Monitoring: Some recent mobile-oriented projects for the team include:  
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• Sonoma Technology has a long history in conducting complex air quality measurements 
using state-of-the-art stationary and mobile measurement platforms. Our founders 
designed and ran ground-breaking projects to study ozone transport into and 
throughout California using data analysis and photochemical modeling of measurements 
conducted with Sonoma Technology’s instrumented aircraft.  


• Sonoma Technology designed, implemented, and maintained two Google Street View 
cars for the Environmental Defense Fund (EDF); these cars were outfitted with 
instruments to collect mobile air pollution data in Houston, TX. The team designed, 
installed, calibrated, and operated mobile air quality instruments and data systems to 
collect measurements of community-scale PM2.5, BC, PM10, NO, NO2, and CO2.  


• Sonoma Technology conducted an air quality research study in collaboration with the UC 
Davis Air Quality Research Center and Entanglement Technologies to measure and map 
air pollution in disproportionately impacted Sacramento communities. We deployed a 
mobile monitoring platform, equipped with research-grade instrumentation, to measure 
the levels of criteria air pollutants (PM2.5, NO2, ozone, and CO), greenhouse gases 
(methane, CO2, and black carbon), and air toxics (aromatics, dienes, alkanes, and 
chlorinated VOCs). 


• Sonoma Technology is leading the design of an integrated methane monitoring platform 
design plan for the U.S. Department of Energy (USDOE). The project will evaluate all 
available methane monitoring technologies; survey oil and gas sector stakeholders and 
practitioners to document operational requirements and best practices in methane 
monitoring; and deploy bottom-up, top-down, and bridge technologies in a real-world 
application to inform the design of a comprehensive integrated methane monitoring 
platform plan for USDOE. Sonoma Technology will collect data and develop data fusion 
techniques using data from satellites (TROPOMI, GHGSat), aircraft (Scientific Aviation), 
near-surface drones (SeekOps), fenceline stationary networks (Sonoma Technology and 
Kern Energy), and ground-level mobile platforms (FluxSense) for regional and facility-
level emissions monitoring to evaluate the real-world strengths, limitations, and 
complementarity of the various measurement techniques for leak detection and emission 
quantification.  


• Sonoma Technology is also conducting a comprehensive assessment of annual methane 
emissions from the oil and gas basins of the San Joaquin Valley, California, and Denver, 
Colorado, using a multi-tiered measurement and analysis system for the USDOE. This 
includes bottom-up inventory analysis using the VISTA methane inventory and extensive 
inverse modeling applied on measurement from TROPOMI satellite data, GHGSat 
satellite methane measurements. ground-based stationary networks, and ground-level 
mobile flux measurements using the FluxSense mobile platform. We will conduct 
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integrated data analysis and data fusion to study the regional emissions, as well as the 
spatial and temporal trends in each region. 


• FluxSense, Inc., is a world-renowned expert in design, development, and deployment of 
mobile platforms for air quality research. In the last eight years, FluxSense has built ten 
mobile laboratories using state-of-the-art optical remote sensing instrumentation for 
environmental authorities in California, Colorado, South Korea, and China as well as the 
platforms for their own fleet of mobile laboratories based in California and Sweden. 
These design and development efforts include the entire process chain, from sampling 
inlets, electrical HVAC system, battery pool for self-sustained sampling, seamless swap 
between grid-, engine- and battery power, vibration dampening for delicate 
instrumentation, cooling, pilot screen environment for instrument control and data 
display, etc. The laboratories have been built on a variety of platforms, including 
Mercedes Benz Sprinter, Mercedes Vito, Ford Transit, and Hyundai vehicles. 


• FluxSense is typically contracted for quantification of gaseous emissions from industrial 
and agricultural sites, concentrations monitoring and leak search using their mobile 
laboratory, building and supporting monitoring stations for stationary long-term 
monitoring in polluted community areas, and building mobile laboratories for other 
clients with attached training and support. FluxSense has conducted projects with 
California Air Resources Board (CARB), South Coast Air Quality Management District 
(SCAQMD), Bay Area Air Quality Management District (BAAQMD), Department of Energy 
(DOE, subcontractor), Texas Commission on Environmental Quality (TCEQ, 
subcontracting with University of Houston), Colorado Department of Health and 
Environment (CDHPE), and has also been hired for consent decree type of contracts with 
private businesses.   


• The University of California, Berkeley, team, led by Dr. Joshua Apte, focuses on hyperlocal 
air pollution measurement and modeling methods for characterizing community air 
pollution exposures and disparities. His research group has made seminal contributions 
to the development of hyperlocal block-by-block mapping using Google Street View cars 
and other mobile laboratories,1 and to identifying the air pollution disparities2 that 
emerge at fine spatial scales.3 


 
1 Apte JS, Messier KP, Gani S, Brauer M, Kirchstetter TW, Lunden MM, Marshall JD, Portier CJ, Vermeulen RCH, 
Hamburg SP. 2017. High resolution air pollution mapping with Google Street View cars: exploiting big data. 
Environmental Science & Technology 51, 6999-7008 
2 Tessum CW, Paolella DA, Chambliss SE, Apte JS, Hill JD, Marshall JD. 2021. PM2.5 polluters disproportionately and 
systemically affect people of color in the United States. Science Advances 18, eabf4491 
3 Chambliss SE, Pinon CP, Messier KP, LaFranchi B, Upperman CR, Lunden MM, Robinson AL, Marshall JD, Apte JS. 
2021. Local and regional-scale racial and ethnic disparities in air pollution determined by long-term mobile 
monitoring. Proceedings of the National Academy of Sciences 118 e2109249118 
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Experience in Operating Advanced Air Quality Monitoring Equipment: The project team has 
extensive experience deploying and operating a wide range of air quality instruments: 


• Sonoma Technology has over four decades of experience in operating air quality 
measurement systems and has applied these systems in a range of regulatory, industrial, 
research, and community monitoring projects. Many of these projects include 
continuous monitoring for particulate matter (PM10, PM2.5), black carbon (BC), nitrogen 
oxides (NO, NO2), carbon dioxide (CO2), carbon monoxide (CO), hydrogen sulfide (H2S), 
benzene/toluene/ethylbenzene/xylenes (BTEX), hydrogen cyanide (HCN), methane, total 
volatile organic compounds (tVOCs), 1,3-butadiene, acetylene, alkenes, other VOCs, and 
numerous other compounds (e.g., speciated metals, hexavalent chromium), and 
associated meteorological measurements.  


• Many Sonoma Technology experts have also gained decades of prior experience in air 
quality monitoring and operating complex measurement systems at regulatory agencies, 
leading universities, national research laboratories, and other research leaders like NASA. 
With the addition of FluxSense, Inc., and UC Berkeley, the project team has wide-ranging 
and complementary expertise in the use of advanced systems for air quality, greenhouse 
gas (GHG), and toxic air contaminant monitoring.  


Experience in Measuring Complex Air Toxics: The project team has extensive experience in air 
quality measurements for traditional air pollutants, GHG, and complex air toxics. Representative 
projects include:  


• Sonoma Technology is managing several ongoing fenceline monitoring projects at 
refineries to quantify multiple air toxics using both spectroscopic and gas 
chromatography methods.  


• Other Sonoma Technology projects include the (1) measurement of methanol at a 
wastewater treatment process, (2) measurement of air toxic emissions from interstates 
and city highways at schools, (3) exposure assessment of school children to re-entrained 
diesel particulate exhaust and benzene, (4) continuous onsite assessment of community 
exposure to air toxics from a remediation site, and (5) community assessment of 
fumigant exposure.  


Experience in Setting Up and Operating Fast Data Collection Systems: In our combined 
decades-long experience of designing and operating instrumental measurement systems, the 
Sonoma Technology team has cultivated a rich knowledge base and expertise in fast data 
collection systems:  
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• Currently, Sonoma Technology operates the data collection and management systems 
for (1) fenceline monitoring at several oil refineries, (2) a wastewater treatment center, (3) 
a rare earth mine, (4) a landfill, (5) industrial sites, and (6) several ambient air monitoring 
stations. Many of these projects include public websites to disseminate air quality data 
on a 5-minute basis. Across the 150 measurement systems that Sonoma Technology 
operates and manages, over 1.7 million data points are collected on a daily basis.  


• As part of the EDF study described above, Sonoma Technology developed and operated 
a fast- response data management system (DMS) to handle the large volume of data 
collected in real time from the two Google Street View cars mobile platforms.  


• Similar to the EDF study, data were collected with our DMS for the Sacramento mobile 
monitoring study.  


Experience in Community and Regional Air Quality Monitoring Projects: The project team 
has extensive experience in air quality measurements for traditional air pollutants, GHG, and 
complex air toxics. Representative projects include:  


• For over two decades, Sonoma Technology worked with the U.S. EPA in the 
development, operation, and enhancement of the AirNow program, the United States’ 
national source of real- time air quality data and forecasts.  


• Sonoma Technology is managing an ongoing fenceline project using continuous gas 
chromatographs to collect multiple air toxic species in a community adjacent to an 
industrial facility.  


• Sonoma Technology is also operating several air toxics monitoring sites for the 
Sacramento Metropolitan AQMD to quantify local-scale benzene and mobile source air 
toxics in environmental justice communities in Sacramento, CA.  


Data Management: Sonoma Technology has extensive experience in managing data to achieve 
high data quality and maintain chain of custody and transparency. In our operational projects, 
raw data management occurs on a real-time, daily, monthly, quarterly, and annual basis. In near-
real time, data are transferred from infield instruments through a data acquisition system (DAS) 
to a DMS. The DMS automatically quality-controls data upon data ingest, detects outliers and 
problems, generates reports, and creates alerts. Automated screening checks of data feeds are 
used to screen out invalid data for public display (if applicable) and are helpful to focus the data 
reviewer’s efforts on the data that needs the most attention. The DMS provides data to a (non-
public) operations website that is used for daily graphical review of the data by experienced 
analysts. Data flags identified through auto-screening are graphically reviewed during data 
validation (i.e., not in real time), and QC flags are updated with daily and quarterly actions. The 
DMS keeps track of data changes in its chain-of-custody feature—i.e., raw data are preserved as 
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well as all changes and quality flags. Data storage and backups can be made using a cloud 
solution or an on-premises solution.  


Data Analysis and Visualization Systems: In the last 20 years, air pollution data have expanded 
in volume, source, and complexity, as air monitoring has expanded from criteria pollutants to 
chemical speciation, high time-resolution, and space-based measurements on satellites. Sonoma 
Technology routinely conducts analyses of air pollution data, and develops tools or applications 
to visualize, assess, and communicate such data including EPA’s AirNow platform and app. Our 
team has been using machine learning to fuse observations and model output to create 
improved, real-time visualization.  


The FluxSense team has decades of experience in air quality monitoring and emissions analysis 
using mobile platforms. Their systems are able to measure and report complex geo-tagged 
vertical column and concentration data of criteria air pollutants, GHG, and volatile organic 
compounds (VOC), and couple the data with vertical wind profiles of wind speed and wind 
directions in the 10-300 m range to quantify source emission fluxes. Their data systems are able 
to provide real-time graphical representations of measured entities, and aggregate the statistics 
over the entire project seamlessly. 


Dr. Joshua Apte’s team at UC Berkeley are world-renowned in the analysis of community scale 
air monitoring data, and have made seminal contributions to the development of hyperlocal 
block-by-block mapping using Google Street View cars and other mobile laboratories, and to 
identifying the air pollution disparities that emerge at fine spatial scales. 


Education Outreach: Sonoma Technology has a long and successful history of developing and 
delivering environmental education and training courses to a variety of audiences, including air 
agencies, professionals, and the public. We have developed and delivered training materials on 
air quality measurement methods (research, regulatory, and low-cost sensors), data validation, 
and data analysis. In addition to training on specific topics, we developed and deploy a program 
called Kids Making Sense® (KMS) which uses low-cost sensors to educate and empower 
students and community members about air quality issues and how to take action.  


Partnerships: Sonoma Technology also has long standing partnerships with several leading 
manufacturers of regulatory and research grade monitoring equipment, who all have potential 
to support the statewide mobile monitoring project by providing equipment and support for 
community-scale air monitoring. Our partnerships also allow us to have trained staff with 
knowledge about the operations and maintenance of the systems, which will minimize project 
downtime. Support letters from some of our partners are enclosed as attachments.  



https://kidsmakingsense.org/
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6. List and briefly describe the projects and/or activities your company was engaged 
within the last ten (10) years that are similar to the project identified in the RFI.


The table below lists some recent examples of relevant projects conducted by Sonoma 
Technology, FluxSense, Inc., and UC Berkeley.







Attachment – A: Vendor Profile 
 


Project Description Client 


 M
ob


ile
 (M


)  
St


at
io


na
ry


 (S
) 


 A
dv


an
ce


d 
 


M
on


ito
rin


g 


 C
om


pl
ex


 D
at


a 
Ac


qu
isi


tio
ns


  


 C
om


pl
ex


  
Ai


r T
ox


ic
s 


 C
om


m
un


ity
/R


eg
io


na
l 


M
on


ito
rin


g 
  


Sonoma Technology 


Air quality 
instrumentation, 
maintenance, and data 
management for Google 
Street View cars 


Designed, installed, calibrated, and 
operated mobile AQ instruments for 
PM2.5, BC, ultrafine particles, NO, 
NO2, and CO2 


Environmental Defense 
Fund M √ √ √ √ 


Community-scale air 
quality monitoring in 
Sacramento communities 


Designed, installed, calibrated, and 
operated mobile research grade AQ 
instruments for PM2.5, BC, NO, NO2, 
CO2, NO2, CO, methane, and air 
toxics  


Sacramento 
Metropolitan Air Quality 
Management District 


M √ √ √ √ 


Integrated Methane 
Monitoring Platform 


Designing an integrated methane 
monitoring platform comprising 
satellites, aircraft, near-surface 
drones, ground-level mobile 
platforms, and fenceline stationary 
networks for regional and facility-
level emissions monitoring 


U.S. Department of 
Energy 


M 
S √ √ √ √ 
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Regional methane 
emissions study from oil 
and gas basins 


Comprehensive top-down and 
bottom-up estimation of annual 
basin-wide methane emissions from 
the San Joaquin Valley (California) 
and Denver (Colorado) oil and gas 
basins using a multi-tiered 
measurement and analysis 
framework 


U.S. Department of 
Energy 


M 
S √ √ √ √ 


Sacramento Mobile Air 
Toxics Study 


Deployed micro Aethalometers and 
BTX monitors at six environmental 
justice community locations 


Sacramento 
Metropolitan Air Quality 
Management District 


S √ √ √ √ 


West Oakland Air 
Monitoring Project 


Design, install, calibrate, and 
operate research grade instruments 
for BC, BTX compounds, toxic 
metals, PM2.5, and NO2 


West Oakland 
Environmental Indicators 
Project 


S √ √ √ √ 


Comparing Air Toxics 
and Wood Smoke 
Pollution Levels Across 
Sacramento 
Environmental Justice 
and Non- Environmental 
Justice Communities 


Designed, installed, operated 
research grade instruments 
(including canisters, filters) and low-
cost sensors to measure air toxics, 
particulate wood smoke markers, 
PM, and BC 


Sacramento 
Metropolitan Air Quality 
Management District 


S √  √ √ 
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Baldwin Hills Oil Field Air 
Quality Monitoring 
Study 


Quantifying air toxics emissions and 
estimating health risks 


Los Angeles County 
Dept. of Reg. Planning S √ √ √ √ 


Nevada Mobile Source 
Air Toxics Study  


Mobile source air toxics study next 
to U.S. 95 freeway Nevada Dept. of Transp. S √ √ √ √ 


Santa Rosa, California 
Wood Smoke Study 


Fixed and mobile monitoring to 
identify fine PM hotspots 


Bay Area Air Quality 
Management District 
(BAAQMD) 


M  
S √ √ √ √ 


Forest Service Smoke 
Monitoring System 


Prototype smoke monitoring system 
for measuring smoke via vehicles U.S. Forest Service M  


S √ √ √ √ 


FluxSense, Inc. 


Design and development 
of mobile platforms for 
air quality research 


In the last eight years, FluxSense has 
built ten mobile laboratories using 
state-of-the-art optical remote 
sensing instruments. These design 
and development efforts include the 
entire process chain, from sampling 
inlets, electrical HVAC system, 
battery pool and power systems, to 
instrumentation and data 
management. 


Environmental 
authorities in California, 
Colorado, South Korea, 
and China; FluxSense 
California; FluxSense 
Sweden 


M √ √ √ √ 
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CARB Air Toxics and 
GHG Emissions and 
Community Air Quality 
Study 


Characterization of Air Toxics and 
GHG Emission Sources and their 
Impacts on Community Scale Air 
Quality Levels in Disadvantaged 
Communities 


California Air Resources 
Board (2021) M √ √ √ √ 


CARB Air Toxics and 
GHG Emissions from Oil 
and Gas Operations 
Study 


Toxic Air Contaminant and 
Greenhouse Gas Measurements 
near Oil and Gas Operations and 
Proximate Communities 


California Air Resources 
Board (2022) M √ √ √ √ 


SCAQMD and BAAQMD 
VOC Emissions and 
Community Air Quality 
from Refineries Studies 


Application of Next Generation Air 
Monitoring Methods to Provide 
Baseline (1 year) VOC Emissions and 
Fenceline Concentration Estimates 
from Refineries in the 
Wilmington/Carson/West Long 
Beach AB 617 Community.  


South Coast Air Quality 
Management District 
(2013, 2015, 2016-18, 
2022-23) 
 
Bay Area Air Quality 
Management District 
(2013) 


M √ √ √ √ 
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City of Houston Air 
Toxics Studies 


Near-Source Characterization of 
Formaldehyde, including community 
air testing to find high levels of 
formaldehyde and obtain 
information regarding elevated 
ambient toxins. Highly reactive VOC, 
HCHO, NO2, SO2, and BTEX 
measurements of the Houston Ship 
Channel. 


City of Houston (2013, 
2015, 2017, 2020) M √ √ √ √ 


University of California, Berkeley 


Various Research Studies 


Hyperlocal air pollution 
measurement and modeling 
methods for characterizing 
community air pollution exposures 
and disparities 


California Air Resources 
Board, California Office 
of Environmental Health 
Hazards Assessment, 
Health Effects Institute, 
Environmental Defense 
Fund, National Oceanic 
and Atmospheric 
Administration, Google 


M √ √ √ √ 
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7. Are there any of the requirements described in the Proposed Environment section not 
technologically feasible with your existing service(s), product(s), platform(s)?  


N/A  
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Attachment – B: Vendor Questions 


I. General Questions 


1. What scale of operation would be required to bid on a future RFP of the concept 
described here? Are there any minimum requirements necessary at which below you 
would not be interested in bidding on a proposal of this nature?  


Response:  


Although there are no minimum requirements necessary to bid on a proposal of this nature, 
certain scales of operations may be beneficial to provide cost effective solutions. This will 
include the following: 


• Project Scale for General Mobile Mapping in Communities: 
o The lowest costs calculated herein were optimized for a project that will use 


five platforms deployed across the state for a 2-year monitoring period (which 
may result in a combined total community survey of 216,000 miles across the 
state). This will allow the deployment of multiple platforms in multiple regions for 
contemporaneous measurements and allow economies of scale to optimize the 
measurement and analysis costs, which will maximize project advantages and 
cost-effective solutions for the project. As the miles decrease, the unit mile costs 
would increase. 


o At a minimum, the project scale may need to cover at least 100,000 miles of 
mobile monitoring using these systems to achieve a cost-effective campaign 
(however, the unit mile costs will be higher than the listed cost).  


• Multiple repeats 
o As discussed in papers published by the proposal team members,4, 5 projects will 


need a minimum 15-30 repeated measurements.  
o However, in order to adequately understand the spatial patterns representatively 


over the course of the whole year, it may be advisable to have multiple repeated 
measurements on each selected community road link (50-100 repeats), 


 
4Chen, Y, Gu, P, Schulte, N, Zhou, X, Mara, S, Croes, BE, Herner, JD, Vijayan, A, “A new mobile monitoring approach 
to characterize community-scale air pollution patterns and identify local high pollution zones”, Atmospheric 
Environment, Vol 272, 2022, 118936, ISSN 1352-2310, https://doi.org/10.1016/j.atmosenv.2022.118936.  
5 Apte, JS, Messier, KP, Gani, S, Brauer, M, Kirchstetter, TW, Lunden, MM, Marshall, JD, Portier, CJ, Vermeulen, 
RCH, Hamburg, SP, High-Resolution Air Pollution Mapping with Google Street View Cars: Exploiting Big Data, 
Environmental Science & Technology 2017 51 (12), 6999-7008, DOI: 10.1021/acs.est.7b00891 



https://doi.org/10.1016/j.atmosenv.2022.118936
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strategically staggered throughout the year, and preferably over two years to 
account for month to month and year to year variability.  


• A statewide program with simultaneous measurements in multiple regions. 
o This will allow better program synergies, as well as more cost-effective data 


analysis. This will also eliminate seasonal discrepancies by helping collect more 
consistent temporal coverage in all regions. 


• Project Scale for Localized Intensive: 
o Our team will also be able to provide specialized monitoring with fewer platforms 


for advanced follow up measurements at observed air pollution hotspots (such as 
emissions monitoring, speciation analysis). These follow up measurements can be 
scheduled by surveying one region at a time (will not require contemporaneous 
measurements across the state).  


2. What types of monitoring objectives have you explored using your company’s mobile 
monitoring approaches? 


Response:  


Our team has deployed our mobile platforms for a variety of community-scale air quality 
monitoring and source characterization applications: 


• Community scale air quality mapping: 
o Similar to the SMMI Initiative applications, our previous mobile monitoring 


projects have measured criteria air pollutants, GHG, and air toxics in a number of 
communities and neighborhoods using similar regulatory and research grade 
equipment. 


o All projects have used instruments with fast response (1-5 seconds response 
rate), which allowed air quality mapping at hyperlocal scale (gridded analysis at 
10-30 meters). 


o Due to challenges with mobile monitoring snapshot effects, and routine 
variability in meteorological conditions and regional background levels of air 
pollutants, our approach focuses on studying the contribution from local sources 
(local enhancements).  


o In these projects, we have conducted extensive spatial analysis to explore 
community-scale patterns of local air pollution, and additional statistical analysis 
to identify air pollution hotspots for subsequent stationary measurements. 


• Longer-term stationary deployment for temporal trends and speciation analysis: 
o We have also used our platforms for longer-term stationary monitoring at 


selected air pollution hotspots in communities. 
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o The instrumentation setup is identical, whereas the systems are operated in long 
term or speciation mode to collect measurements every 15-60 minutes. 


o These stationary measurements allow for characterizing the constituents, 
distribution, and toxicity implications of air toxics in each community. 


o It should also be noted that each hotspot location does not correspond to high 
concentrations for all pollutants. However, this approach to measure all 
pollutants with the same platform at each location will provide a detailed 
understanding of pollutant-to-pollutant variability, and the data may be used in 
the future for optional analyses – such as source apportionment, developing 
speciation profiles, etc. 


• Leak detection and source localization: 
o The project team has also deployed mobile platforms for source localization 


using a variety of integrated modeling and data fusion tools.   
o As part of our USDOE Integrated Design project, Sonoma Technology is applying 


sophisticated transport models on fenceline stationary network data, and 
ground-level mobile platform measurements to triangulate sources. 


o Sonoma Technology has developed a commercial tool, called AQ360©, which is a 
modeling-based decision support tool that enhances situational awareness and 
enables rapid assessment of emissions-related scenarios on air quality in the 
surrounding areas. The tool combines trajectory modeling and Gaussian plume 
principles to assess potential upwind emission sources that may be impacting an 
air quality monitor or community location based on time-varying local 
meteorological conditions. The AQ360© modeling tool has been customized to 
support facility operators that are tasked with directing resources to identify and 
remedy potential leaks in response to anomalous monitored air quality 
concentrations or community inquiries.  


• Emission flux estimation: 
o In addition to source localization, the USDOE project is also exploring emissions 


estimations from facilities using Sonoma Technology’s AQ360© model, the 
SOOFIE Atmospheric Smarts (SAS) data analysis module, and U.S. EPA’s Other 
Test Method (OTM) 33A methodology.  


o Our project partner, FluxSense, has decades of experience in air quality 
monitoring and emissions flux analysis using mobile platforms. Their systems are 
able to measure and report geo-tagged vertical column and concentration data 
of criteria air pollutants, GHG, and VOCs, and couple the data with vertical wind 
profiles of wind speed and wind direction in the 10-300 m range to quantify 
source emission fluxes.  
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 Screening for air toxics and GHG in communities adjacent to pollution 
areas, for instance near oil and gas production, refineries, CAFOs, landfills, 
water treatment plants, petrochemical facilities. 


 Plume tracing and concentration decay with distance from source and 
into adjacent communities. 


 Refineries – BTEX, VOCs, NO2, SO2, HCHO, methane (fenceline and internal 
measurements) 


 Oil and Gas – BTEX, VOCs, methane (small- and large-scale measurements 
of oil fields) 


 Petrochemical Industries – Formaldehyde and ozone precursor emissions 
monitoring  


 Emissions and concentrations of ammonia, methane, phenol, CO, CO2, 
and other compounds from/near CAFOs  


 Long term baseline studies - BTEX, VOCs, SO2, NO2, HCHO, methane 
(refinery fenceline) 


 Consent decree related to benzene and SO2 emissions at Metallurgical 
Coke production - BTEX, VOCs, SO2  


 Volcanic emissions  
 Drone-based measurements - methane and ethane  


o Sonoma Technology is also conducting a comprehensive assessment of annual 
methane emissions from the oil and gas basins of the San Joaquin Valley, 
California, and Denver, Colorado, using ground-level mobile flux measurement 
on the FluxSense mobile platform.  


3. What are the advantages and limitations of your company’s mobile monitoring 
services?  


Response:  


Mobile monitoring can be a cost effective, efficient, and complementary solution for air quality 
monitoring in communities. A mobile platform allows the use of a single set of air monitoring 
systems to be driven around a large area to collect a large amount of spatially resolved data in a 
short time window. Moreover, a mobile platform offers a hyper-localized view of air pollution at 
neighborhood scale and allows the differentiation of air pollution levels from one street to 
another. Mobile measurements also reduce the initial cost (i.e., a single platform instead of 
multiple sensors at multiple sites), and eliminate sensor to sensor variability, which is a key 
advantage over distributed low-cost sensors.  
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However, unlike stationary monitors, the mobile platforms are always in motion, and don’t 
measure the air quality levels at any location for more than a few seconds per survey. Therefore, 
they don’t offer data equivalent to continuous monitoring at any location. Also, air pollution 
levels change throughout the day (due to a variety of factors such as source behavior changes, 
meteorological changes, as well as control and mitigation events), so it is challenging to 
generalize any difference in two locations as permanent. Such differences are best explored 
using continuous monitoring and achieving that through multiple mobile platforms is often cost 
prohibitive. 


Given the snapshot nature of mobile monitoring, our project team believes that data collected 
from such studies are most appropriate for understanding the spatial distribution of local 
pollution enhancements. This is accomplished by collecting data over a minimum number of 
repeats, subtracting dynamic backgrounds to arrive at local enhancements, and implementing 
advanced statistical analyses to study the typical air pollution patterns and identify air pollution 
hotspots in the communities. 


Our team has experience in developing and implementing mobile monitoring platforms for a 
variety of applications: 


 


The Tier 1 systems use low-cost sensors on individual vehicles, or even in a fleet of vehicles, that 
offer contemporaneous surveys. Due to the lower upfront costs (lower instrument costs), these 
may be deployed in individual vehicles or a fleet of vehicles. Fleets may be deployed in multiple 
regions for contemporaneous measurements, or survey a larger area every single day (more 
spatial coverage); or multiple platforms may also be deployed in the same community during 
each day to obtain multiple scans of the same community (more temporal coverage).  


Tier 1
•Mobile Monitoring with Low-Cost Sensors on Fleets for Air Quality Mapping


Tier 2
•Mobile Monitoring with Regulatory/Research Grade Mobile Platform for Air Quality Mapping


Tier 3
•Stationary Monitoring with Regulatory/Research Grade Mobile Lab for Air Quality Monitoring


Tier 4
•Mobile Platforms with Remote Sensing Systems and Advanced Analytics for Emission Measurement
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Tier 2 and Tier 3 applications use high quality analyzers, the former in which the platforms are 
driven around for mobile mapping, and the latter in which the same high-quality platforms may 
be used for stationary measurements at selected sites.  


Tier 4 systems are very new and are mostly being designed for research applications and 
program support for various program objectives such as source identification, source 
triangulation, and emission rate estimation. These use advanced air pollutant and 
meteorological measurement systems (including remote sensing systems), which are combined 
with advanced modeling algorithms to estimate source locations and quantify emission fluxes. 


Each type of system offers some advantages and limitations. Overall, Tier 1 systems have lower 
system costs because of the use of low-cost sensors; however, data analysis costs are typically 
similar to all higher tiered systems. These systems are also not equipped to measure all 
pollutants (e.g., speciated VOCs, metals, etc.) due to technological limitations and unavailability 
of low-cost sensors for those pollutants. Moreover, while it may be possible to use low-cost 
sensors on fleets for ubiquitous deployment (Tier 1), the use of low-cost sensors itself poses 
inherent challenges for these applications including sensor-to-sensor variability, data quality, 
need for data massaging. Furthermore, given the challenges with mobile monitoring (temporally 
limited snapshots), it is important to offset/eliminate additional confounding issues (such as 
data quality issues). Therefore, higher quality systems using regulatory and research grade 
instruments for community air quality mapping and monitoring are preferable. 


Given the scale and scope of the project, the recommended list of pollutants, the desired 
objectives, and the accuracy and precision required for the project, our team is proposing 
that a regulatory and research grade system for ground-level air quality measurement and 
emission source identification (Tiers 2, 3, and 4) will be the best fit for this project. The 
project team will use a series of state-of-the-science mobile platforms, with the best-in-class 
regulatory and research grade equipment for ground-level air quality monitoring in the 
communities for all the listed pollutants. The platforms will be available for deployment for 
mobile mapping (Tier 2) and stationary monitoring at selected hotspot locations (Tier 3).  


In addition, each platform will also be equipped with Solar Occultation Flux instrument for 
emissions screening and monitoring (Tier 4). This technology is based on a mid-infrared 
spectrometer which allows fast mobile measurement through the plume cross section for 
efficient source screening, source identification, and emissions monitoring results.  


The project team also includes Dr. Joshua Apte from the University of California, Berkeley. He 
will be contributing his expertise in multiple areas, including the design of air pollution sampling 
platforms and mobile air pollution monitoring sampling protocols, processing and analysis of 
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mobile air pollution measurements, and assessment of community air pollution disparities. They 
will also provide access to their mobile air pollution lab and other instrumentation and facilities 
in their group at the University of California, Berkeley. 


Collectively, this system will meet all the desired objectives of the program, and provide the 
following features: 


• Measurement Quality: This approach will allow collection of high-quality data by using 
advanced systems. 


• Data Quality and Transparency: This approach is enhanced by performing daily data 
quality checks and weekly calibrations, which are reported with data transmittals. 


• Expertise and Partnerships: A team approach provides a high level of experience, 
expertise, knowledge, and efficiency.  


o Design: Research experts from Sonoma Technology, FluxSense, and all our 
instrumentation partners will configure and provide a comprehensive system 
with state-of-the-science instrumentation and technical approach for 
community monitoring.  


o Deployment: The deployment will be led by Sonoma Technology, FluxSense, 
Inc., and various other local project partners and research experts who have 
extensive experience in operating mobile platforms for community monitoring. 
This approach will ensure measurements and analyses of the highest quality. 


o Analysis: The project team is comprised of research experts who have extensive 
publication in the use of mobile monitoring for community applications. The 
collective team expertise will allow the highest quality analysis to meet program 
objectives. 


• Our project team will aim to survey the entire community during the daily measurement 
survey in order to capture day-to-day variability. 


• We also stagger the survey schedules in each community, so that each zone within a 
community is surveyed at different times of the day, and the data are equally distributed 
(to avoid inadequate temporal coverage and balance). 


• The project will also recommend contemporaneous local-scale stationary monitoring 
networks for local anchoring, and comprehensive trend analysis to study total air 
pollution (regional background and local enhancements). Our team has the requisite 
systems and partnerships to deploy such systems for comprehensive solutions. 


Key advantages: 


• State-of-the-science regulatory and research monitoring solutions for community 
monitoring. 







Attachment – B: Vendor Questions 


 22 


• Additional state-of-the-science remote sensing emissions monitoring system to 
identify and track large sources and their impacts in the community. 


• Ability to measure all feasible pollutants of interest through advanced, real-time, air 
quality monitoring systems (pollutants like Hexavalent Chromium can only be 
measured with passive sampling and lab analysis). 


• Project team with extensive experience with air quality monitoring using research and 
regulatory analyzers. 


• Deployment led by local partners and research experts in each region. 
• Project team with decades of experience in mobile monitoring platform design, 


development, and deployment for air quality and emissions measurement. 
• Complete data transparency with data sharing protocols. 
• Leaders in developing real-time data dissemination and visualization systems to 


facilitate public access to the data. 
• Project team experience in community engagement, training, and local capacity 


building. 
• Additional optional solutions to complement the mobile monitoring, including: 


o Zero emissions platform to eliminate any confounding source of pollution, 
while also eliminating additional pollution in the communities while surveying 


o Data dissemination systems for hyperlocal air quality information 
o Additional education and outreach tools for communities  







Attachment – B: Vendor Questions 


 23 


II. Engagement and Coordination 


1. Describe your interpretation of what community engagement should look like 
throughout the process of conducting mobile air monitoring in communities.  


Response: 


We believe that all community air monitoring projects should be fundamentally designed with 
the communities in mind. This initiative must also be foundationally developed with community 
participation and engagement in all facets of decision-making, from planning, to 
implementation, to outreach. Some of the key elements of a comprehensive engagement 
strategy are described below: 


• Community Advisory Committee: The Statewide Mobile Monitoring Initiative will 
also benefit from instituting a Community Advisory Committee, with stakeholders 
from all regions where monitoring will be conducted. It is vital to engage with all 
parties in the selected communities including community groups, researchers, 
industry, university, and government. 


• Project Selection: The project review and selection should also include members 
from the Community Advisory Committee. This will allow the public to see the 
different types of systems available, and evaluate the strength, limitations, and 
applications of each system for the program initiative.  


• Blueprint: Once a project team is selected, CARB (in consultation with the selected 
project team), should consider the development of a project blueprint, which 
describes the community selection process, measurement approach, technical 
approach, pollutants measured, and other complementary systems. For a 
comprehensive community engagement process, CARB should consider sharing the 
blueprint document with the community groups and the Community Advisory 
Committee and have thorough engagement to get their feedback. 


• Designing the community surveys: The communities and community members 
should have an opportunity to participate in community and route selection. This 
could include inputs on public roadways, schools and daycares, healthcare centers, 
sensitive receptors, parks and play areas, and other public spaces that should be 
included in the surveys. These conversations could be organized by CARB and the 
Districts and could also be attended by the project team. The feedback from these 
meetings should be incorporated in the survey plans. 


o The process should also include gathering input from the community 
members on sources and areas of concern, which should be incorporated in 
survey routing. 
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o If additional, optional stationary monitoring is desired as part of the project, 
these community inputs and insights will help in site selection for stationary 
monitoring sites. 


• Participation and Education: Community members should also have an opportunity 
to participate in various community education events such as instrumentation 
demonstrations. 


• Engagement workshops: All the measurement results from the community should 
be presented in each community during the course of the study. For example, for a 
2-year measurement period, the first set of reporting workshops (one per region) 
could be done at the project midway point (after 1 year), and another workshop 
could be conducted at the end of the project (after year 2). 


• Data accessibility: It will be crucial to develop accessible and engaging data systems 
which can provide accurate and consistent information to communities and the 
public. It will also be important to use effective tools (such as ArcGIS StoryMaps) and 
language that describes the correct context to use the data. Additional education 
and outreach tools, such as school education toolkits, outreach videos, and mobile 
applications, can also make the data more accessible and engaging. 


• Language accessibility: All the above engagement efforts should be appropriately 
and adequately translated so that the information is accessible for all the public. 


2. What experience do you have with community and public engagement? Is any of this 
experience directly related to air monitoring activity and data dissemination?  


3. What is your experience coordinating with community members, CBOs, regulated 
industry, academia, and governmental agencies when planning monitoring objectives and 
data analysis and communication?  


Combined Response to 2 and 3: 


Sonoma Technology has extensive background and experience in community and public 
engagement. We have worked with a number of community groups, schools, faith-based 
organizations, non-profit NGOs, and tribal organizations across that nation in assisting them for 
air quality monitoring support, data dissemination, and engagement. We also routinely develop 
and deliver training and education to air quality professionals, students, and the general public. 


In response to recent state mandates such as AB 617, we have worked closely with community-
based organizations to build air quality management capacity in EJ communities. Importantly, 
we have partnered with leading professionals in training, education, community capacity-
building, and stakeholder involvement. For example, Sonoma Technology successfully partnered 
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with several community groups in EJ areas to support their efforts to develop and implement 
projects from USEPA, Supplemental Environmental Projects (SEPs) and CARB AB 617 Community 
Air Grants including Central California Environmental Justice Network, Tree Fresno, Comité Pro 
Uno and the Coalition for Clean Air, Community Focus, Youth Learning as Citizen Environmental 
Scientists, The Climate Initiative, Institute for Tribal Environmental Professionals, and many other 
community organizations. These community engagement projects have included community 
monitoring, near-road vegetative planting and air monitoring, school-based monitoring, and 
education and outreach for school students and community members.  


We also have expertise in building robust, clear, and accessible data communication systems. 
We currently operate the largest number of continuous, real-time monitoring and data 
dissemination systems in the state, with over 150 analyzers reporting air quality measurements 
from regional and fenceline monitoring systems. For example, we have supported fenceline and 
community air quality monitoring around the Torrance Refinery through a SCAQMD SEP. The 
Torrance Air project included a large community outreach and engagement effort - including 
KMS events, public meetings, and a website for real-time data dissemination. These systems 
allow dissemination of highly technical information in a public-friendly manner through public 
meetings, technical advisory committee meetings, and the website. 


For EPA, we authored and conducted training on How to Conduct a Successful Air Toxics 
Monitoring Project, geared to community groups. Of note, technical advisory committees, with 
all interested parties involved from the beginning, are an important foundation for a successful 
project. It is vital to establish cooperation, clear objectives, and channels of communication right 
at the start.  


4. Please provide the number and size ($) of technical projects previously managed for 
coordination and communication with both community and technical contractors.  


Response: 


Sonoma Technology and team have conducted hundreds of projects that include coordination 
and communication with both community and technical leads. We have provided a few 
representative examples in the table below.



https://www3.epa.gov/ttnamti1/airtox-daw-2011.html#how

https://www3.epa.gov/ttnamti1/airtox-daw-2011.html#how
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Project Description Client Contract Period Contract Value 


Sonoma Technology 


Community-scale air quality 
monitoring in Sacramento 
communities 


Designed, installed, calibrated, and 
operated mobile research grade AQ 
instruments for PM2.5, BC, NO, NO2, 
CO2, NO2, CO, methane, and air toxics  


Sacramento Metropolitan Air 
Quality Management District 


2022-2023 $150,000 


Sacramento Mobile Air 
Toxics Study 


Deployed micro Aethalometers and 
BTX monitors at 6 EJ community 
locations 


Sacramento Metropolitan Air 
Quality Management District 


2021-ongoing $347,700 


West Oakland Air 
Monitoring Project 


Design, install, calibrate, and operate 
research grade instruments for BC, 
BTX compounds, toxic metals, PM2.5, 
and NO2 


West Oakland Environmental 
Indicators Project 


2023-ongoing $1,140,835 


Comparing Air Toxics and 
Wood Smoke Pollution 
Levels Across Sacramento EJ 
and Non-EJ Communities 


Designed, installed, operated 
research grade instruments 
(including canisters, filters) and low-
cost sensors to measure air toxics, 
particulate wood smoke markers, PM, 
and BC 


Sacramento Metropolitan Air 
Quality Management District 


2016-2018 $307,844 


Baldwin Hills Oil Field Air 
Quality Monitoring Study 


Quantifying air toxics emissions and 
estimating health risks 


Los Angeles County Dept. of 
Reg. Planning 


2012-2015 $269,891 


Nevada Mobile Source Air 
Toxics Study  


Mobile source air toxics study next to 
U.S. 95 freeway 


Nevada Dept. of Transp. 2007-2014 $1,658,401 
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Project Description Client Contract Period Contract Value 


Santa Rosa, California 
Wood Smoke Study 


Fixed and mobile monitoring to 
identify fine PM hotspots 


Bay Area Air Quality 
Management District (BAAQMD) 


2013-2014 $83,765 


Maywood, CA Community 
and School Monitoring 


Deployed continuous PM, metals, 
and BC, and hexavalent chromium 
(24-hr filters). Community 
engagement. 


Coalition for Clean Air 
Comité Pro Uno 


2018-2021 $259,153 


New River Pollutant 
Monitoring in Calexico, CA 


Install, maintain H2S, ammonia, BTX, 
VOC, PCB, and pesticide samplers 


Imperial County Air Pollution 
Control District 


2021-2023 $474,740 


FluxSense, Inc. 


CARB Air Toxics and GHG 
Emissions and Community 
Air Quality Study 


Characterization of Air Toxics and 
GHG Emission Sources and their 
Impacts on Community Scale Air 
Quality Levels in Disadvantaged 
Communities 


California Air Resources Board 2021 $224,500 


CARB Air Toxics and GHG 
Emissions from O&G 
Operations Study 


Toxic Air Contaminant and 
Greenhouse Gas Measurements near 
Oil and Gas Operations and 
Proximate Communities 


California Air Resources Board 2022 $280,000 
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Project Description Client Contract Period Contract Value 


SCAQMD and BAAQMD 
VOC Emissions and 
Community Air Quality from 
Refineries Studies 


Application of Next Generation Air 
Monitoring Methods to Provide 
Baseline (1 year) VOC Emissions and 
Fenceline Concentration Estimates 
from Refineries in the 
Wilmington/Carson/West Long Beach 
AB 617 Community.   


South Coast Air Quality 
Management District  
 
Bay Area Air Quality 
Management District 


2013, 2015,  
2016-18, 2022-23 
 
2013 


Over $3.5 Million 


City of Houston Air Toxics 
Studies 


Near-Source Characterization of 
Formaldehyde, including community 
air testing to find high levels of 
formaldehyde and obtain information 
regarding elevated ambient toxins. 
Highly reactive VOC, HCHO, NO2, 
SO2 and BTEX measurements of the 
Houston Ship Channel. 


City of Houston  
2013, 2015, 2017, 
2020 


Over $400,000 


University of California, Berkeley 


Various Research Studies 


Hyperlocal air pollution measurement 
and modeling methods for 
characterizing community air 
pollution exposures and disparities 


California Air Resources Board, 
California Office of 
Environmental Health Hazards 
Assessment, Health Effects 
Institute, Environmental Defense 
Fund, National Oceanic and 
Atmospheric Administration, 
Google 


2013-Ongoing Over $2 Million 
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5. How would you apply your engagement and coordination model on a statewide scale?  


Response: 


The Project team will seek community engagement and feedback throughout the project 
lifespan. Key facets of the project are outlined below. 


 


• Project Planning: 
o The project team will recommend to CARB to institute a Community Advisory 


Committee for the project, with stakeholders from all regions where monitoring 
will be conducted. It is vital to engage with all parties in the selected communities 
including industry, university, government, and community groups. 


o The project team will develop a Statewide Mobile Monitoring Planning / Blueprint 
document to present our approach (technical as well as outreach protocols), and 
request feedback from the Community Advisory Committee. In addition to the 
technical aspects in the plan, it will be vital to provide a communication and 
outreach plan. 


o It is crucial to develop, and follow, a robust quality management plan. 


• Design:  
o During the design of the study, the project team will request input from the 


agency and community on priority pollutants for different regions. Although the 
project team will aim to use the same set of instruments in all platforms for 
surveys across the state, consolidating the information may be useful for 
instrument selection and instrument operation modes. 


o The project team will seek feedback from the Community Advisory Committee for 
the design and implementation of the data presentation and visualization tools. 
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• Implementation: 
o The typical schedules in all regions will focus on typical weekdays and daytime 


hours for surveys. However, the project team will seek community inputs and 
feedback about additional times of day and days of week when air pollution 
hazards and nuisances are routinely noticed by the local public. This will inform 
the design and optimize survey schedules for each community.  


o The project team will seek input from the community members on sources and 
areas of concern, which will be incorporated in survey routing. 


o If additional optional stationary monitoring is approved as part of the project, 
these community inputs and insights will help in siting selection for stationary 
monitoring sites. 


o The project team will host annual community engagement events, which will 
provide opportunities for community members to participate in “drive along 
sessions”, where they will be able to participate in data collection and ask 
questions. We have used a similar collaborative deployment in the past, and the 
approach was highly rewarding allowing for engagement and conversations with 
the public about air pollution. 


• Analysis: 
o For the Tier 3 stationary deployment of mobile platform at identified hotspot 


locations, the statistical hotspot analysis will provide a list of all observed hotspot 
locations in each community for each pollutant. However, site prioritization will 
include input from the communities.  


• Reporting: 
o The project team will host community workshops to present the results. For 


example, if the measurement surveys occur over a 2-year project, the first set of 
reporting workshops (at least one per region) could be done at the project 
midway point (after 1 year), and another workshop could be conducted at the 
end of the project (after year 2). 


o It is important to use appropriate engagement best practices such as conducting 
community meetings at various times of day, engaging with local community 
groups who understand local air quality issues, providing incentives for 
community participants (e.g., pay participants for housing an instrument), and 
providing translation services. 


Our project team, along with local research partners will be responsible for deploying the mobile 
platforms in each community. Each of our partners have extensive experience in the deployment 
of mobile platforms for community monitoring, and will have knowledge of the local air 
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pollution issues. The local teams will also participate in student engagement in communities and 
schools annually, including showcasing the platform, and educating the school-grade students 
on the use of these systems to understand and identify air pollution issues.  
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III. Mobile Monitoring Technologies and Capabilities 


1. How many mobile monitoring platforms do you currently own and operate? How long 
have these platforms been in operation?  


a. What areas/sources/locations do you have experience conducting mobile 
monitoring?  


b. Has collected data been used to support community emission reduction, 
enforcement, or other actions? Please provide examples.  


Response: 


Our team and project partners have a total of three mobile systems that could be made 
available, modified, and or expanded for this project.  Some of these systems are brand new, 
and some have been in operation for up to 10 years: 


• FluxSense, Inc. currently has one fully equipped mobile laboratory (SOF, SKyDOAS, 
MeFTIR, MeDOAS, 8 years in operation) and a second for wind LIDAR monitoring (in 
operation for 3 years). The second laboratory is prepared to be fully equipped with SOF, 
SkyDOAS, MeFTIR, and MeDOAS as well, and this will be accomplished in 2024. These 
platforms have been deployed in a number of states, including California, Texas, and 
Colorado. Within the FluxSense concern, there are two additional fully equipped mobile 
platforms operating on the European market or deployed globally as individual 
instrumentations on a contract-to-contract basis (10+ years in operation, with renewed 
and updated instrumentations). FluxSense also operates a few stand-alone SOF systems 
(SOF Sentinel) for easy field deployment in specific contracts.  


• Dr. Apte’s lab at the University of California, Berkeley team is also developing a 
state-of-the-art mobile platform with fast-response particle instruments for ultrafine 
particles and size-resolved PM2.5, as well as measurement capability for CO2, CH4, NO, 
NO2, and O3.  It will also have the capability of installing an Aerodyne VOCUS for fast-
response VOC measurements. 


Our team also has extensive experience in the design, development, and deployment of 
stationary and mobile deployments of complex air quality equipment for air quality and 
emissions research and monitoring. Our primary services directly related to this RFI are in the 
enhancement and deployment of air monitoring systems and mobile monitoring platforms for 
project-specific needs. We have built and deployed mobile platforms with custom features of 
design, instrumentation, power, telemetry, and calibration for a variety of end users and 
stakeholders to address the specific needs of their projects. Therefore, we will be able to 
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customize specific systems which will address all the objectives for this initiative. In addition, our 
team has several experts with decades of experience in managing mobile monitoring programs 
for federal government, state agencies, as well as academic institutions prior to joining Sonoma 
Technology (including EPA, NASA, CARB, as well as research universities). These experiences 
include building, managing, and operating fleet of mobile monitoring platforms for regional and 
community-scale exposure monitoring, air pollutant emissions measurements, and GHG 
emissions research.  


For example, Sonoma Technology designed, implemented, and maintained two Google Street 
View cars for the Environmental Defense Fund (EDF); these cars were outfitted with instruments 
to collect mobile air pollution data in the San Francisco Bay Area and Houston, TX. The team 
designed, installed, calibrated, and operated mobile air quality instruments and data systems to 
collect measurements of community-scale PM2.5, BC, PM10, NO, NO2, and carbon dioxide (CO2). 
These vehicles were prototypes for other deployments. 


In addition, we will also be able to access available mobile platforms from a number of our 
project collaborators, including Entanglement Technologies and Syft Technologies, and leverage 
the experience and participation from various other collaborators in the configuration of 
additional advanced air quality monitors and mobile platforms, as desired by the project (letters 
of support are provided in Attachment D). These platforms have been deployed in various states 
across the country, including California, New Mexico, Utah, Colorado, Texas, Georgia, North 
Carolina, and Kentucky for emissions measurements and air quality monitoring. For example, 
Entanglement Technologies’ mobile analysis systems have also been deployed and operated 
in California, New Mexico, Utah, Colorado, Texas, Georgia, North Carolina, Kentucky, the 
Netherlands, and other locations. These deployments have been in collaboration with federal, 
state, and municipal government agencies, oil and gas companies, and universities, and include 
performance validations against gold-standard regulatory analyzers in collaboration with 
BAAQMD, the U.S. Department of Defense’s (DoD) Environmental Security Technology 
Certification Program, and U.S. EPA Region 9. Similarly, we also have support from Syft 
Technologies, a world leader in real-time, direct injection mass spectrometry with more than 20 
years of SIFT-MS expertise and offices worldwide. Syft instruments support a broad range of 
industries worldwide including environmental monitoring and protection, pharma and CDMOs, 
food, flavor and fragrance, and many more.  Syft has deployed many of its real-time mass 
spectrometers for VOC measurements in mobile laboratories around the world, including mobile 
monitoring labs in the United Kingdom, supporting the South Korean government with a fleet of 
approximately 40 mobile instruments, and multiple instruments with the EPA and several state 
agencies in the U.S., including CARB and TCEQ. 
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Applications: 


Sonoma Technology has a long history in conducting complex air quality measurements using 
state-of-the-art stationary and mobile measurement platforms. Our founders designed and ran 
ground-breaking projects to study O3 transport into and throughout California using data 
analysis and photochemical modeling of measurements conducted using Sonoma Technology’s 
instrumented aircraft. These studies led to improved State Implementation Plans to reduce 
emissions. 


Sonoma Technology conducted an air quality research study in collaboration with the UC Davis 
Air Quality Research Center and Entanglement Technologies to measure and map air pollution 
in Sacramento EJ communities. We developed a mobile monitoring platform with research and 
regulatory grade analyzers and instrumentation, and deployed the platform to measure levels of 
criteria air pollutants (PM2.5, NO2, ozone, and CO), greenhouse gases (methane, CO2, and black 
carbon), and air toxics (aromatics, dienes, alkanes, and chlorinated VOCs) in Sacramento 
communities. We collected over 20 repeated measurements on each selected roadway, and 
applied advanced statistical analysis to identify air pollution hotspots. We also applied stationary 
measurements with the mobile platform at the priority hotspots identified by the mobile 
monitoring campaign. 


Sonoma Technology designed and conducted a study for BAAQMD and the community- based 
organization Families for Clean Air that characterized the spatial and temporal variability of PM2.5 
concentrations during winter in Santa Rosa, California, using fixed and mobile measurement 
approaches. Sonoma Technology developed a mobile platform with PM instruments to conduct 
a field study to characterize the spatial and temporal variability of PM2.5 concentrations. The 
sensors were also driven around EPA FEM Beta Attenuation Monitors at five community sites 
added for the study to better understand how representative the FEMs were of local 
concentrations.  


The FluxSense, Inc., mobile laboratories are specially equipped optical remote sensing 
measurement techniques suitable for real-time emission and concentration measurements. The 
unique mix of instrumentation in FluxSense platforms allow quantification of emissions, 
concentration enhancements above background, identify leaks and incomplete combustion 
(flares) with ppb level detection and fast time response (2-15 second scans, typically). In 
addition, these mobile laboratories can be deployed within 48 hours with as quick a response as 
1-2 hours depending on the proximity of the target measurement area. This makes it well-suited 
for conducting measurements anywhere in the state of California. All instrumentation operates 
without the need for calibration as it uses published cross-sections and spectral data for 
evaluations. Furthermore, these platforms can measure sources of virtually any scale, from 
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individual oil wells to entire oil fields. The flux calculations are accomplished using the wind 
speed and direction thus we require wind speeds between 1.5 – 12 m/s and orthogonal wind 
direction (±45°) relative to the driving path.  


FluxSense platforms have been used to study emissions and air quality impacts from refineries 
and tank storage facilities, landfills, petrochemical industries, ports, oil and gas fields, volcanic 
sources, concentrated animal feeding operations (CAFOs), metallurgical coke producers, water 
treatment facilities, and adjacent communities. Monitoring has been conducted on site, at 
fenceline, and in adjacent communities dependent on contract scope. 


FluxSense has participated in a yearlong emissions study of five refineries in the greater Los 
Angeles area. The goal of the campaign was to establish the emissions baseline line for air 
pollutants including BTEX, alkanes, formaldehyde, SO2 and NO2 with the aim that these facilities 
must reduce their overall emissions by 25% by the year 2026. In addition, FluxSense has been 
involved in multiple field campaigns in the Houston ship channel area investigating the 
emissions of formaldehyde and HRVOC ozone precursors (ethylene, propylene, 1,3-butadiene, 
butene). These large-scale measurements were aimed at quantifying direct and indirect 
formaldehyde production from petrochemical industries such that reduction efforts can be put 
into motion. FluxSense mobile laboratory has also been contracted for consent decree projects 
regarding benzene, VOC and SO2 emissions. 


Collectively, our range of expertise, and our access to these resources from the project team will 
allow us to meet the objectives of the program. 


2. Please provide operational information on your company’s current mobile monitoring 
capabilities. This should answer the following questions:  


a. What frequency can platforms be deployed?  
b. What days/hours are the platforms generally in use?  
c. What pollutants can be monitored and with what frequency?  
d. What types of instrumentation do you use? Describe all relevant 


methodologies.  
e. What level of coverage or scale of monitoring can be accomplished within a 


community? (For example, how would you approach characterizing 
emissions from a source or identifying a leak? How long would that take?)  


f. How do you determine that you’ve adequately characterized a given area?  
g. What workflow processes or software do you have for managing mobile 


monitoring?  
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Response: 


Below, we describe our deployment and operational approach used for similar projects. 


Measurement Strategy 


Each platform can theoretically be deployed daily, depending on driver availability. Typically, 
since the focus is on local enhancements from local sources (which are generally active during 
workdays), we conduct a majority of the measurements during weekdays and daytime hours 
(8 am to 6 pm). Additional weekends and evening measurements may be added to meet 
monitoring objectives, e.g., to study time of day and day of week patterns (typically up to 10% 
of survey hours are dedicated for such studies). Night-time measurements are generally not 
warranted given the lower source activity during those hours.  


Each survey day is typically 8 hours per day, with a minimum of 6 hours of community surveys 
per day. Within the 8-hour workdays, we include the following: 


• Pre-checks of instrumentation: 1 hour/day 
• Community monitoring: 6 hours/day 
• Post-checks of instrumentation: 1 hour/day 


Instrumentation: 


All the instruments selected for criteria air pollutants and greenhouse gas measurements are 
advanced research-grade analyzers, and their capability has been proven through a variety of 
field studies by regulatory and research organizations. In addition to their robust measurement 
capabilities, these also represent some of the fastest instruments available in the market for each 
pollutant, which is a key requirement to conduct high spatial resolution mobile monitoring. 


Pollutant Instrumentation 
Options Detection Limit Measurement Frequency 


Particulate Matter (PM2.5 & 
PM10) 


Teledyne T640X 
 


0.1 µg m-3 10-sec 


Black Carbon (BC) as a 
surrogate for Diesel PM 


Aerosol Magee 
Scientific AE36s 0.1 µg m-3 1-sec 


Ozone (O3) 
Teledyne T400 


Thermo 49i 
< 0.4 ppb < 5-sec 


Carbon Monoxide (CO) 
Teledyne T300 


Thermo 48i 
< 0.04 ppm < 5-sec 
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Pollutant Instrumentation 
Options Detection Limit Measurement Frequency 


Carbon Dioxide (CO2) Picarro G2301 < 70 ppb < 5-sec 


Nitrogen Oxides (NO & 
NO2) 


Teledyne T200 
Thermo 42i 


< 0.2 ppb < 10-sec 


Methane (CH4) 
Picarro G2204 / 
Picarro G2301 1 ppb 5-sec 


Hydrogen Sulfide (H2S)  


Picarro G2204 
Entanglement 
Technologies 
AROMA-VOC 


3 ppb 
1ppbv 


5-sec 


Benzene, Toluene, Ethyl 
Benzene, Xylenes (BTEX) 


Tofwerk Vocus Elf 
Entanglement 
Technologies 
AROMA-VOC 


Syft Voice200 Ultra 


Variable 
1-sec to 10-min, 


depending on instrument 
and operating format 


Formaldehyde 


Acrolein 


Arsenic 


Ethylene Oxide 


1,3-Butadiene 


Sulfur containing 
compounds 


Tofwerk Vocus Elf 
Teledyne T102 


< 0.4 ppb 1-sec to 10-sec 


Carbonyls ATEC 2200 Variable 8-hour 


Polycyclic Aromatic 
Hydrocarbons (PAHs)  Tisch PUF Sampler Variable Daily 


Metals Sailbri Cooper Xact 
625i Variable 5-min 


Hexavalent Chromium 


Cr6 is not possible 
to measure 


continuously, 
Total Chromium 


with Salibri Cooper 
Xact 625i 


 
5-min total Cr 


24-hr Cr6 


Ammonia Picarro G2103 0.03 ppb < 5-sec 


Methyl bromide Tofwerk Vocus Elf  1-sec 


The SOF Sentinel instrumentation 


Each platform will also be equipped with an ultralight and compact FluxSense Sentinel 
instrument for emissions monitoring using the SOF method. SOF is patented by FluxSense and is 
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a Best Available Technology in Europe for refineries and the chemical industry. The method is 
included in the European standard EN 17628 (April 2022. It is based on a mid-infrared 
spectrometer equipped with a (multi-stage) thermoelectrically cooled MCT detector, operating 
with 1-8 cm-1 resolution dependent on configuration. A custom rapid, sensitive and controllable 
solar tracker automatically directs the sunbeam into the spectrometer during mobile 
measurements, allowing for fast mobile measurement through the plume cross section from an 
industrial or agricultural site. 


The instrument can be easily deployed on the roof 
of a vehicle within minutes and operated either 
remotely or by an operator aboard. Geo-tagged 
measurement results (vertical columns) are 
displayed in real-time on satellite or map imagery to 
allow for efficient source screening, emissions 
monitoring and immediate strategy adaptation in 
the field based on results. By combining the data 
with measured or modeled wind speed and 
direction, the vertical column data will be converted 
to gas fluxes in g/s.    


The SOF Sentinel comes in two editions, one tailored 
for optimal alkane detection in the 3 µm wavelength region, and another broadband version for 
ammonia and alkene detection at 10 µm and comparably less sensitive detection of alkanes at 3 
µm. 


Table - SOF Sentinel specifications. 


SOF Sentinel Specifications 
Dimensions (W x H x L) 7” x 6” x 13” 


Weight 8.4 lbs 


Power < 20 W 


Time resolution 1-4 s dependent on resolution 


Wavelength range 
a) 2-6 µm (alkanes) 
b) 2-12 µm (alkanes, alkenes, ammonia) 


Resolution 1-8 cm-1 dependent on configuration 


Detector type Thermoelectrically cooled MCT 


Sensitivity 
a) ~2.5 mg/m2 alkanes 
b) ~5 mg/m2 alkanes, ~5 mg/m2 ammonia 


 


Figure - The SOF Sentinel instrument 
for emissions monitoring and source 


screening. 







Attachment – C: Rough Order of Magnitude Cost Estimate 


 39 


Survey Frequency and Measurement Adequacy:  


Recent literature suggests that mobile mapping of air pollution would require 15–30 repeated 
measurements to map the general air pollution patterns within the community (Chen et al., 
20224). In order to study the representative air pollution levels in communities, the project will 
require adequate mobile monitoring data collection to draw reasonable inferences and 
complement the mobile measurement data with additional actionable information. Similarly, in 
order to document the temporal patterns of air pollution in communities would require 
extensive continuous measurements over an extended period (months, years) in order to 
capture the diurnal, seasonal, and annual patterns, given the variable operations and emission 
characteristics of regional and local sources and complex meteorological impacts. We 
recommend that in order to understand temporal patterns, it will be advisable to have 
strategically staggered measurements throughout the year, and preferably over two years. 
Overall, this may necessitate multiple repeated measurements on each community route 
(between 50-100), spread out and staggered during different hours of day, days of week, and 
months of year.  


For emissions measurements, given the inherent variabilities in emissions and air pollution 
behavior, the FluxSense measurement techniques require a certain level of statistical certainty. 
FluxSense’s measurement techniques follow the European standard EN 17628, which requires a 
minimum of four valid transects, acceptable wind speed and direction (relative to transect path), 
and solar angle (SOF) for an area measurement to be considered valid.  


Workflow processes: 


Once the platform is designed, developed, and configured, and the ground crews are sufficiently 
trained in the operations of the platform and the instruments, our approach follows the 
following process.  
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The Field Team will be trained in the safe operations of the platform and the systems through a 
comprehensive Standard Operating Protocol. This will also detail safety instructions, as well as 
the step-by-step process for vehicle and instrument checks to be performed at the beginning 
and end of each day. The daily schedule will account for these startup and post-survey protocols 
(1 hour each). After the completion of the system review, the field team will be responsible for 
conducting the community survey. The field team will have access to an onboard computer 
system which will provide the drive schedule for the day, and routing instructions. The field 
manual will also include process for uploading the check reports to the server. Each mobile 
platform requires two operators: one driver, and one instrument operator. The instrument 
operator reviews the measurements in real time which gives insight about measurements and 
system operations. This team communicates throughout this process to ensure the adequate 
number of high-quality measurements are being collected at each site. All of the staff are 
trained to operate the mobile platform and the instruments, which adds redundancy and allows 
for rotations, and thus longer measurement periods and campaigns. Additional staff are utilized 
(off-site) to analyze the real-time and previously collected data to ensure measurements pass 
the QA/QC protocols, and that the goals of the monitoring campaign are achieved. 


The Onboard System will have all the state-of-the-science instrumentation and an integrated 
GPS system for geo-coordinated data collection, as well as a DMS for data integration and data 
archiving. The onboard system will also have cellular modem capabilities to transmit the data to 
the project data server at short intervals throughout the day.  


The Data Analysis Team will obtain the data from the data server and will be responsible for 
running the scripts for data verification. All the daily verified data will be analyzed for daily 
enhancement maps, and the daily maps will be integrated for multiple days to apply statistical 
models to identify hotspots. The consolidated analysis results (such as the hotspots maps) will 


Field Team 
•1. System review
•2. Community Survey


Onboard Systems
•3. Data Collection
•4. Data Management
•5. Data Transmission


Data Analysis Team
•6. Data Verification
•7. Data Analysis
•8. Data Integration
•9. Data Reporting
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be reported at regular intervals to the agency and the public through the data visualization 
system (typically quarterly or annually). The preliminary daily results may also be made available 
on the data visualization system (as desired by the agency).  


3. Describe your usual approach or strategy to mobile monitoring. Include, if possible:  


a. Drive plan and operational logistics  
b. Staffing  
c. Power requirements (e.g., battery powered, requires generator, etc.)  
d. Consumables  
e. Quality control procedures  
f. Performance and acceptance criteria (e.g., precision, bias, limit of detection)  
g. Data logging and storage  
h. Notifications and communication  


Response: 


Drive plans: Typical drive plans require that each day of the survey will rotate the driving order 
of the neighborhoods to monitor each location at different times of the day. The rotation 
pattern for a recent sample project in the table below. The driver follows the designated driving 
path through each neighborhood every day, beginning at the designated starting point for each 
route, unless there is an extenuating circumstance. 


Given the different sizes of community polygons, such a schedule allows a similar amount of 
data in each community polygon in each temporal bin (i.e., no bias from more time in any 
period): (1) Early AM, (2) Late AM, (3) Early PM, and (4) Late PM. 
 
For an example 21 days of monitoring, such a plan provides 20 days of data with equal 
distribution, with the 21st day of data collected as a backup. Any missed/skipped routes on 
weekdays or weekends will be followed up at the succeeding weekday or weekend after the 
completion of the campaign. 
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Sample mobile monitoring driving schedule for a past project (routes are designated by letter) 


 Day AM PM 


Weekday 1 Thu. A   B   C D E F 


Weekday 2 Fri. C D E F A   B   


Weekday 3 Mon. B   A   E F C D 


Weekday 4 Tue. E F C D B   A   


Weekday 5 Wed. A   B   C D E F 


Weekday 6 Fri. C D E F A   B   


Weekday 7 Mon. B   A   E F C D 


Weekday 8 Tue. E F C D B   A   


Staffing: Platform design and configuration will be led by Sonoma Technology and FluxSense 
team. This will be aided by consultation support from our technology partners from 
Entanglement Technologies, Syft Technologies, Tofwerks, and other partner organizations.  


All community deployments will be led by the project team and local research partners. The 
project will be divided into three to five zones, and a team will be assigned for driving and 
operations in a region in each zone. The local teams will not only have extensive monitoring 
experience, but also have knowledge of local air pollution issues.  


• Los Angeles  
• San Diego/Border 
• San Francisco Bay Area  
• Sacramento/NorCal 
• San Joaquin Valley 


Data analysis will be managed by staff at Sonoma Technology, FluxSense, and UC Berkeley. The 
data analysis approach will build upon previously published research on community-scale air 
quality mapping4, 5 and emissions data analysis papers published by the project team. Sonoma 
Technology and UC Berkeley team will lead the community-scale air quality mapping and 
analysis tasks, while FluxSense will lead the emission data analysis.  


Power: All our platforms derive power from onboard extended battery systems installed within 
the platform. This includes built in battery banks, an additional lead acid and lithium-ion battery 
to run devices on a separate circuit, and a vehicle alternator (with 100A excess capacity). 
Additionally, the mobile platform will be installed with dual high-output alternators that are 
integrated with the mobile battery bank. This will enable the vehicle to charge and maintain the 
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battery level, ensuring uninterrupted measurements indefinitely. Collectively, these power 
sources provide 8 hours of continuous operations for all instruments installed in the platform. 
Additionally, our systems will be designed to plug in to shore power for stationary 
measurements, where the instruments can operate continuously for multiple days, as needed. 


Consumables: The project team will be responsible for acquiring and deploying all consumables 
for the project, including calibration gases, carrier gases, replacement filters, tape, cleaning 
supplies, etc. Additionally, Liquid Nitrogen is used to cool detectors in each of the SOF 
spectrometers, and 20 oz lasts up to 8 hours for each instrument. The project team will also be 
responsible for vehicle charging and fuel.  


Data Quality Management: Our team has significant experience in developing Standard 
Operating Procedures (SOPs) for a range of monitoring and instrumentation projects; the 
development and use of SOPs is a key aspect of projects we have conducted to meet regulatory 
requirements for refinery fenceline monitoring programs in California, and for other monitoring 
efforts across the country. The project team will develop SOPs for all instruments and functions, 
with clear operational and quality assurance protocols. 


Our project team conducts system testing and validation before field deployment and 
documents the system’s performance on a routine weekly basis including pre-calibration, weekly 
calibrations, and post-calibration of instruments. The mobile platform is also checked every 
morning before field deployment including flow checks, match strike tests to document 
response time and lag, zero air checks, etc. All these calibration steps and daily checks will be 
conducted by research experts with extensive experience in mobile monitoring.  


For emissions measurements, prior to campaign deployment, the mobile platform and 
instruments are rigorously tested in field to ensure they are performing properly. During 
campaigns, at the start of every day, the instruments each undergo a QC checklist to ensure they 
are running within parameters. Any potential issues are noted and addressed before 
measurements are collected. Measurements of sites/regions/communities are repeated to build 
statistics. Standard practice is 10 measurement days for each target, with a minimum of 4 
measurements (often 8+) that pass QC for each measurement day. 


Data Logging and Data Acquisition Systems: We design our platforms to have inbuilt data 
loggers which will record the measured concentrations and GPS data at a minimum 1 Hz 
frequency. In addition, we include a secondary data logging system, which uses a commercially 
available Campbell Scientific Data Logger, and records data at the fastest native data rate 
through the serial connection. Additionally, we use cellular modems to transfer data to a cloud 
data management system. 
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Additionally, FluxSense uses fully integrated in-house software for instrument control, real-time 
measurements, visualization, analysis, and reporting for all the systems. Raw spectral, GPS, and 
wind data are saved onto the mobile platform computers during measurements. The data are 
also copied onto external devices for backup redundancies and to begin data analysis. 


Notifications and Communication: 


The team is in constant communication with one another and with the client before, during, and 
after a measurement campaign to ensure project targets are met, findings reported, and any 
issues notified. Typically, the project managers and the on-site measurement team discuss 
campaign objectives and expectations with the client throughout the process. During 
campaigns, the client is given routine updates on the project status (i.e., notable measurements, 
issues, etc.). Afterwards, results and analysis updates are provided to the client frequently to 
ensure the reporting and/or data delivery is on schedule.  


Additional Optional Services: 


We are also able to leverage other complementary solutions, such as optional stationary 
measurements for anchoring the measurements in the community and the use of advanced data 
visualization and modeling tools.  


For example, Clarity has developed sensor-based air quality management solutions to provide 
real-time, high-resolution air monitoring measurement data (e.g., PM2.5, NO2, O3 – with many 
additional forthcoming pollutants like BC) to cities in over 75 countries, across 6 continents – 
including extensively with CARB / AB617-funded community projects. Clarity’s air monitoring 
solutions can supplement the limited spatial and temporal data available from the existing 
regulatory monitoring infrastructures thereby enabling further community/neighborhood-
specific insights necessary to advance and promote environmental justice. Given the temporal 
limitations of mobile monitoring, the co-deployment of stationary sensor networks can 
complement the data collection activities under the SMMI. Specifically, the addition of stationary 
sensor networks will provide for consistent temporal anchoring of the mobile monitoring data 
and enable further data fusion opportunities that will greatly enhance the actionability of the 
collected data and community benefits resulting from the Initiative. 


4. Please provide an estimated cost to operate all applicable mobile monitoring platforms 
as a function of time (e.g., 1 week of monitoring) deployed and/or measurements taken.  


a. These cost estimates should include all costs associated with mobile monitoring 
operation. This includes but is not limited to:  
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i. Direct costs – instrumentation consumables and repairs, vehicle operation costs, 
staff cost to operate platforms, recharging requirements.  


ii. Indirect costs – support staff costs, associated insurance for operation, 
administrative overhead, any required permits.  


iii. Data Management – costs to move data from raw data collected by 
instrumentation to the final data products requested by CARB.  


b. How often are invoices and payments typically required?  


Response: 


Typical Mobile Monitoring Costs: Costs for mobile monitoring include the use of the mobile 
platform and instrumentation, consumables, and labor cost for project management, surveying, 
analysis, reporting, data collection, data management, and reporting. 


• For a project with 5 mobile platforms covering over 200,000 miles, the typical 
mobile monitoring project cost will range from $120-$130/unit mile. 


• For a project with 1 to 3 mobile platforms covering 100,000 miles, the typical 
mobile monitoring project cost will range from $130-$150/unit mile. 


These estimates correspond to a one-time survey. The project would ideally require multiple 
repeats over the year, which should be accounted for to estimate the unique miles surveyed 
over the course of the project. 


We invoice our clients on a monthly basis and payment periods are negotiated with the 
contract.  


Optional Services: 


Stationary Network: Deployment of a stationary network in up to 25 communities can provide 
temporal anchoring and additional data fusion opportunities. The systems will be self-contained, 
and operate on solar power. The data systems will be all integrated, and will have onboard 
cellular modem to push the data to the DMS.  


• To operate 25 new community networks for 2 years, each with up to 10 sites of PM 
and NO2 monitors, three of which will also include BC and tVOC monitors, the total 
cost will be roughly $3 million. 
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5. If an RFP is developed based on the information provided here, how much preparation 
time is required to deploy the platforms and begin monitoring?  


a. Do you have recommendations for a minimum timeline to achieve potential 
monitoring objectives described here?  


b. What is the maximum number of platforms that you could deploy by early 2025?  


Response:  


Schedule:  


Sonoma Technology and our partners will be able to configure and deploy platforms for 
community scale monitoring within 12 months including project planning and design. A 
proposed schedule is shown below with discussion following. For this example, we have 
assumed a total project duration of 42 months. 


 


• Design Phase: This phase will include the design, configuration, customization, and 
testing of the mobile platform. Given the scale and scope of the project, our team may 
leverage existing platforms, or may configure new platforms to the fleet with desired 
features (such as the use of zero emissions vehicle platform). The platforms will also be 
configured with new state-of-the-science instruments to minimize breakdown and 
performance issues and have the platforms available for a 2-year measurement period. 
[12 months] 


• Planning Phase: This phase will include the development of planning and protocol 
documents (including the QAPP, SOP), community route selection, and agency and 


0 6 12 18 24 30 36 42


Planning


Design


Training


Community Monitoring


Data Analysis


Reporting


Community Engagement


Project Months







Attachment – C: Rough Order of Magnitude Cost Estimate 


 47 


community feedback. This phase will occur simultaneously during the Design Phase. [12 
months] 


• Training Phase: This phase will occur simultaneously during the Planning phase. [3 
months] 


• Community Monitoring. [24 months] 
• Analysis Phase: Data analysis will occur simultaneous with the Monitoring Phase, and 


extends 3 months after the completion of the Monitoring Phase. 
• Reporting Phase: Final Data Products and Final Report [6 months] 
• Community Engagement: Throughout the course of the project following the 


communication and engagement plan. [42 months] 


Deployment Strategy: 


• The Project Team will deploy up to five identical platforms for contemporaneous 
measurements in up to five major regions in the state by early 2025 depending on 
CARB’s desires: 


o San Diego and Border communities 
o Los Angeles / South Coast Air Basin 
o San Joaquin Valley Air Basin 
o San Francisco Bay Area 
o Sacramento and Northern California 


Maximum number of platforms deployable by early 2025: 


If existing platforms are desired, the project team has three fully equipped mobile laboratories in 
California, and access to several other mobile platforms from our partner organizations, which 
could be available for direct application or ancillary support. Given the scope and scale of the 
project, the project team may also configure and customize additional mobile platforms to our 
fleets with the appropriate instrumentation for measuring all the desired pollutants, and the 
additional features desired in the RFP (e.g., zero emissions vehicle platform). Such a design and 
configuration phase will require 12 months of upfront time. By early 2025, the project team will 
be able to deploy up to five (5) standalone mobile platforms with state of the science air quality 
and emissions monitoring systems.  
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6. Do you have experience developing Community Air Monitoring Plans (CAMPs) as 
defined by the CARB Community Air Protection Program Blueprint5 or similar? Please 
provide examples of community-focused monitoring plans or similar.  


Response:  


Yes, the project team has extensive experience in supporting federal, state, and local agencies, 
as well as community and tribal groups in community air monitoring planning and 
implementation. Some recent examples include: 


• We have created a community-focused air monitoring plan for the CARB grant to Blue 
Lake Rancheria. The goal of the measurement effort is to establish a regulatory grade PM 
instrument at a central site to provide robust data. Low-cost measurements are used to 
assess the spatial variability of PM and to engage and educate the community members. 
An EPA grant will continue measurements at the site and add a year’s worth of BC and 
toxic metals (collected by filter) to better understand current conditions. 


• We developed air monitoring plans for several refineries in response to BAAQMD and 
SCAQMD regulations. These monitoring plans include community measurements of air 
toxics and criteria pollutants with high temporal frequency. 


• FluxSense has also worked with CARB in conducting measurements in SNAPS (Study of 
Neighborhood Air near Petroleum Sources) communities in Los Angeles and the San 
Joaquin Valley and with SCAQMD for monitoring related to AB 617 in the Carson 
Wilmington area.   


7. Do you have existing standard operating procedures (SOPs) or quality assurance project 
plans (QAPPs) for your mobile monitoring approach?  


Response:  


Yes. We have developed a number of QAPPs and SOPs for several government projects for 
operations of complex air quality monitors for stationary measurements. The project teams have 
also implemented other community-scale mobile monitoring projects, which required the 
development of a SOP and QAPP document. We will leverage these protocols as a starting 
point, and further develop the protocols for the additional monitoring and analysis deemed 
necessary for the statewide project.  
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IV. Data Collection, Storage, Reporting 


1. In what format do you generally provide data to your clients? What is your final data 
product?  


Response:  


We provide several different types of data formats to clients for mobile air monitoring and other 
air monitoring data. This includes, but is not limited to, geographic information systems (GIS) 
layers (e.g., shapefiles, rasters), tabular data, Esri products (interactive maps, StoryMaps, 
Survey123), interactive dashboards, and static reports. We have built several interactive 
dashboards for displaying and communicating data to the public in an easily understood 
manner, including information on health-based risk exposure levels. 


2. Do you have off-the-shelf, or modifiable-off-the-shelf, data management products 
compatible with mobile monitoring data?  


Response:  


We currently have a Cloud-based DMS that is used for monitoring applications which is flexible 
enough to consume multiple types of data at multiple collection frequency. The DMS has built-
in automated quality control features that allow for Level 0 data validation in real-time.  


3. What is your experience in mobile monitoring data analysis and visualization? 
Specifically, do you have any experience using ESRI products to manage and visualize 
data?  


Response:  


Sonoma Technology has experience collecting, processing, quality assuring, and visualizing 
mobile air monitoring data in a number of different manners. We have built ESRI web 
applications for public consumption of mobile air monitoring data in communities. Additionally, 
we use a process to evaluate concentration enhancements in addition to the concentration data.  
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4. What is your experience in public dissemination of complex information? To what 
extent have you generated data visualization for the public?  


Response:  


We currently collect, process, and display real-time air monitoring data around refinery 
fencelines in California on a number of websites that were developed by Sonoma Technology. 
These websites display complex air monitoring data in a publicly consumable manner which 
effectively describes risk exposure levels and the air pollutants of concern. These websites 
visualize a large number of pollutants over the previous 48 hours and, in some cases, have 
notification systems that community members can subscribe to on the website. A representative 
example is the SEP Torrance Air Project in which fenceline and community-based air quality 
measurements were made with reporting to a public website in near-real-time. We worked with 
the technical advisory committee to design the “look and feel” of the project website which 
presents: 


• the monitoring data in a science-based, balanced manner 
• the data in a manner that the public can understand 
• the data in the context of health thresholds or health guidance values 
• information about the potential effects of exposure to the measured compounds 
• an overview of the project 
• a guide for understanding the concentration display 
• a Monitors page that showed a map and time series for each pollutant monitored 
• a set of Resources pages (Air Quality Education, Compound Information, Definitions, and 


Frequently Asked Questions, or FAQs) 


5. What suggestions do you have for handling large amounts of data from a variety of 
sources (e.g., multiple mobile monitoring platforms) into cohesive data visualizations?  


Response:  


We have a number of suggestions regarding this data handling and visualization process: 


• Datalogging systems should be comprehensive and should log different data streams 
using one software to remove potential errors in joining data. These types of 
datalogging systems can also be enhanced to include necessary field information such as 
quality control check data, GPS data, etc. 


• A robust DMS is crucial to ensuring data is of high quality and is processed in a 
consistent and standardized format. The use of a Cloud-based DMS ensures that storage 
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is flexible as these datasets can grow quite large very quickly depending on the types of 
instruments used. 


• Real-time data reporting is discouraged for mobile monitoring. Several quality control 
measures need to be considered before data are reported to the public. One suggestion 
is that data be reported by the following day after bracketing quality control checks are 
performed. 


V. Feedback 


1. Provide input on the requirements or areas listed in this RFI. Specifically, CARB is 
looking for: 


1. Availability of existing systems that perform all or a portion of the requirements in 
Section II – C. New systems cannot be built using funds in a potential RFP.  


2. Questions, suggested modifications, or additions to the proposed environment 
that would allow or encourage potential bidders. Please include justifications for 
any suggested changes and concept modifications.  


Response: 


The RFI has identified a wide range of desired pollutants, and other important desired features, 
such as the use of zero-emission vehicle platforms. Given the expertise and partnerships 
available to the project team, we will be able to meet all the technical and desired requirements 
of the project (including platform characteristics, pollutants, measurement quality).  However, 
these updates and additional configurations to the platforms will require additional funding to 
reach and sustain maximum planned capacity. Given the large financial risks associated with 
these purchases for universities and small to mid-size businesses, CARB may want to provide 
budget advances to provide upfront capital support for the purchase of new instruments and 
related equipment, Likewise, the labor costs for implementation of the upgraded platforms 
during the first year should be reimbursed on a monthly basis. 


Additionally, all in-use mobile platforms currently in use are all built on non-zero emission 
vehicle platforms. As preferred in the RFI, use of a zero-emission platform would necessitate 
additional design and development of new platforms. However, given that new sprinter vans 
with such configurations are now available (e.g., 2024 Mercedes Benz eSprinter with 250 mile 
range), it is certainly possible to develop such platforms for this project, and configure them 
with all the desired measurement systems for measuring criteria air pollutants, greenhouse gas, 
and air toxics (including VOCs and metals). The availability of emission monitoring systems, such 
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as those presented in this proposal (FluxSense Sentinel SOF system) can also be integrated into 
such a platform for community air quality and emissions tracking applications with ease.  
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Attachment – C 


Rough Order of Magnitude Cost Estimate 


Rough Order of Magnitude  
Estimated range of cost per month of full-time monitoring.  


This may be costs associated with conducting monitoring, engagement 
activities to support monitoring, or both. If this is not applicable, please 
specify a different time range or more appropriate metric to quantify your 
capabilities. Please describe what “full-time monitoring” looks like for you 
and itemize costs with as much specificity as possible.  


See below 


Estimated range of cost to complete a full year of monitoring. $  See below  
Answers and Assumptions Used in Cost Estimate   
Please answer, in as much detail as possible, the State’s questions (1-4) below. 
Also, please provide details pertaining to the assumptions, expectations, and/or performance 
parameters used as the basis of the cost estimate.  
 
Cost Estimation:  The table below shows the project costs for mobile monitoring, additional 
optional services, and total project for two options: 


• Five platforms, which will provide contemporaneous operations in five regions in the 
state (e.g., San Diego/Border communities, Los Angeles, San Joaquin Valley, San 
Francisco Bay Area, and Sacramento/Northern California) 


• Three platforms, which will provide contemporaneous operations in three regions in the 
state (e.g., Northern California, Central Valley, Southern California) 


Cost assumptions: 


• Project duration: 42 months 
• Measurement duration: 24 months 
• Minimum miles driven were calculated by assuming 24 months of measurement, with 15 


days of measurement/month X 6 hours of community surveys/day (daily survey hours) X 
number of platforms (3 or 5 platforms). 


• Cost includes: 
o Project Management 
o Mobile platform modifications and use 
o Consumables, including calibration gases, filters, fuel/charging, etc. 
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o Labor (Platform operations, Data analysis, Reporting) 
o Data dissemination using customized data visualization tools 
o Participation in CARB-organized Community workshops (quarterly) 
o Quarterly progress reports  
o Final project report 


Category 3 Platforms 5 Platforms 


Project Management, Data Analysis, Reporting, and Community Engagement $        5,600,000  $    8,000,000 


Mobile Platform Modifications and Use $        8,000,000  $  13,000,000 


Charging, Maintenance, Parking $           600,000  $    1,000,000 


Labor (Mobile Surveys) $        2,400,000  $    4,000,000 


Data Processing and Storage $           600,000  $    1,000,000 


Total Mobile Monitoring Project Costs $     17,200,000  $ 27,000,000 


Minimum Miles Surveyed              129,600           216,000 


Unit Mile Costs     $130 - $150    $120 - $130   


Additional Optional Services $        2,800,000  $    3,000,000 


Total Project Costs $     20,000,000  $ 30,000,000 


Additional Optional Services includes deployment of Stationary Monitoring Networks in all 
surveyed communities (assuming 25 communities) for the 2-year mobile measurement period 
for temporal anchoring of the mobile monitoring data. 


• Cost includes: 
o Deployment of stationary air monitoring networks in 25 communities. 
o Each community will receive a network of up to ten (10) sites for measuring PM and 


NO2, and up to three (3) sites for measuring BC and tVOC for 2 years. 
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THE STATE’s QUESTIONS and VENDOR’S RESPONSE/ANSWERS:  


1. What is the timeline for your mobile platform(s) (that is, how many platforms do you 
have operational right now, and what is your timeline for launching more)? Will your 
platform(s) depend on additional funding to reach and sustain maximum planned 
capacity?  


Response:  


As discussed, the project team currently has three operational mobile platforms, and will have 
access to several additional mobile platforms from our various partner organizations.  However, 
given the scale and scope of the project, the various additional pollutants of interest (including 
speciated VOCs and metals), and the desire for zero-emission vehicle platforms, it may require 
at least 6-12 months after the contract award date to complete the design, configuration, 
customization, and field testing (and training) for community deployment. 


These updates and additional configurations to the platforms will require additional funding to 
reach and sustain maximum planned capacity. Upfront capital will be required for the purchase 
of new instruments and related equipment, Likewise, the labor costs for implementation of the 
upgraded platforms during the first year will need to be reimbursed on a monthly basis. 


2. Approximately how much monitoring can be accomplished in the period of a month? A 
year?  


Response:  


Monitoring coverage is dependent on hours of operation, days of operation, and vehicle speed. 
Given our monitoring window, we aim to conduct 6 hours of community surveys every day, 
where the platform is driven at or below speed limit for operator and traffic safety. Assuming 20 
mph of average speed for in community measurements (including traffic lights, stop signs, and 
traffic flow), and 15 days of measurement per platform, each platform is able to survey between 
100-120 miles per day. This translates to roughly 1,500-1,800 community miles every month, 
and roughly 18,000-21,600 community miles every year per platform (assuming some downtime 
for weather, instrument servicing, and training/outreach events). 
 
Assuming 5 platforms operating in tandem (one in each region), we should be able to survey a 
minimum of 216,000 community miles over a 24-month community monitoring period. If 3 
platforms are deployed across the state, the project will survey a minimum of 129,600 
community miles over a 24-month monitoring period. These estimates are for a one-time 
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survey. The project would ideally require multiple repeats over the year (e.g., up to 30 repeated 
measurements for each selected community road over 2 years for identification of local 
hotspots), which should be accounted for to estimate the unique miles surveyed over the course 
of the project. 


3. Are there any requirements that would preclude you from competing should an RFP be 
released? If yes, what suggested changes would allow you to compete?  


Response:  


The solutions described in this response will be able to meet all the technical and desired 
requirements of the project (including platform characteristics, pollutants, measurement quality). 
As such, there are no specific technical requirements that would preclude our team from 
competing in the RFP.  However, we would require contract terms and conditions that 
accommodate unanticipated challenges that will inevitability arise. 


Moreover, given the scope of procurement and system configuration that will be required for 
the project, the ideal scale of the project will require a total project duration to include design, 
training, deployment, analysis, reporting, and engagement phases.  This concept is presenting a 
project plan for a 42 months project, which will include 12 months for platform design, 
modifications, and project planning, 24 months for community surveys and data analysis, and 6 
months for reporting. The costs listed here were optimized for a multi-platform deployment 
over this recommended project period. 


4. Are any of the goods, products, or services you’ve identified in your RFI response 
available on a Federal GSA or State of CA LPA? If yes, please identify the contract type, 
name, and number.  


Response:  


Yes. Our services are available under Federal GSA Multiple Award Schedule (MAS) Contract: 
#47QRAA18D00D1; with the following Special Item Numbers (SINs):  


• 541620 Environmental Consulting Services;  
• 611430 Professional and Management Development Training;  
• 541370 GIS Geographic Information Systems (GIS) Services; OLM Order Level Materials 
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VENDOR’S ASSUMPTIONS:  


What assumptions have you made in preparing a response to this RFI?  


Response:  


Given the scale and scope of the project, the recommended list of pollutants, and the accuracy 
and precision desired for the project, our assumption is that the project will require state-of-the-
art regulatory and research grade equipment for mobile mapping and stationary monitoring. 
This will allow collection of high-quality data by using advanced systems. This will also need to 
be supported by performing daily data quality checks and weekly calibrations, and will require a 
team with high level of experience, expertise, knowledge, and efficiency.  


Although there are no minimum requirements necessary to bid on a proposal of this nature, 
certain scales of operations may be beneficial to provide cost effective solutions, including: 


• Project Scale: 
o The lowest costs calculated herein assume that the project will use 5 platforms 


that will cover a combined minimum community survey miles of 216,000 across 
the state. This will allow the deployment of multiple platforms in multiple regions 
for contemporaneous measurements and allow economies of scale to optimize 
the measurement and analysis costs, which will maximize project advantages and 
cost-effective solutions for the project. As the total miles decrease, the unit mile 
costs would increase. 


• Multiple repeats 
o As discussed in papers published by the proposal team members, projects will 


need a minimum 15-30 repeated measurements.  
o However, it may be advisable to have roughly 100 repeated measurements on 


each selected community road link, strategically staggered throughout the year, 
and preferably over two years.  


• Statewide program with simultaneous measurements in multiple regions would be ideal. 
o This will allow better program synergies, as well as more cost-effective data 


analysis. This will also eliminate seasonal discrepancies by helping collect more 
consistent temporal coverage in all regions. 


o However, our team will also be able to provide one platform, and deploy it in one 
region at a time, if needed. 


 







 
FluxSense Inc 
113 W G Street, #757 
San Diego, CA 92101        


                        11/01/2023 


Letter of commitment 
 
To:  Dr. Abhilash Vijayan 


Director of Transportation, Climate, and Community Air Quality Programs 
Sonoma Technology, Inc. 
1450 N. McDowell Blvd., Suite 200, Petaluma, CA 94954 


 
We hereby acknowledge FluxSense Inc’s support for the RFI response governed by Sonoma Technology Inc for 
the CARB Statewide Mobile Monitoring Initiative (2023CARB_SMMI-RFI001): “Using regulatory and research 
grade analyzers for community-scale mobile air quality monitoring and mapping”. 
 
FluxSense Inc was started 2013 in San Diego to fill a need for reliable diffuse emissions measurements on the 
US market. The company is a subsidiary to FluxSense AB, started 2001 in Sweden as a self-sustained spin-off 
company from research conducted by the optical remote sensing group at Chalmers University of Technology 
in Gothenburg. Currently, the FluxSense business concern consists of about 15 employees with one third active 
in the US branch.  
 
FluxSense measurement platform is highly mobile and uses research grade analyzers (FTIR and DOAS 
spectrometers) for high quality monitoring of a broad range of compounds. Our Solar Occultation Flux (SOF) 
instrumentation is a unique product considered Best Available Technology (BAT) and now standardized in the 
European Union standard (EN17628) for VOC emissions monitoring. We conduct mobile monitoring and 
emissions measurements throughout the United States, Europe, South Korea, China and other parts of the 
world. FluxSense clients encompass local authorities, state and federal agencies, universities, research institutes 
and private companies. Our qualified team has experience from multi-tier research campaigns, multi-year 
monitoring contracts (for instance with CARB and SCAQMD), consent decree contracts as well as shorth term 
consultant case studies. 
 
The FluxSense mobile platform and personnel have been deployed in studies at petrochemical industries, oil 
and gas production, refineries, ports, landfills and waste management, agriculture and concentrated animal 
feeding operations (CAFO), water treatment facilities, power plants, product storage facilities, volcanic sources 
and adjacent communities to select sources. 
 
For the present RFI, FluxSense will bring a qualified and skilled team with many years of experience in mobile 
monitoring, design and buildout of mobile platforms for research grade analyzers, mobile monitoring data 
analysis and management. Specifically, our team brings instrumentation and capability for vertical column 
mapping and emissions monitoring using SOF to the project platform. Our analysis team will take on data 
analysis of all SOF measurements in the project, which will streamline the data treatment and monitoring 
implementation for all included monitoring regions. Furthermore, the FluxSense team will operate one of the 
platforms in the project where our experienced field operators will secure an efficient and quality assured 
mobile monitoring service.     
 
FluxSense commit to provide the appropriate services and qualified personnel as necessary to the Sonoma 
Technology team and to fulfilling our obligations for the proposed scope. FluxSense agrees to ensure 
compliance with all pertinent federal, state, and funding agency regulations and policies. 
 
For reference, the FluxSense mobile monitoring and emissions approach has been employed in two recent CARB 
studies: Contract 18ISD023 “Toxic Air Contaminant and Greenhouse Gas Measurements near Oil and Gas 
Operations and Proximate Communities“ and contract 17ISD023 “Characterization of Air Toxics and GHG 
Emission Sources and their Impacts on Community Scale Air Quality Levels in Disadvantaged Communities”.   
 
Sincerely, 
 


 
Jerker Samuelsson, CEO 


FluxSense Inc, (EIN46-3988250) 


113 W G Street, #757 


San Diego, CA 92101 
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Dr. Abhilash Vijayan 
Sonoma Technology, Inc. 
 


2 November 2023 
 
Dear Dr. Vijayan, 
 
I am writing to provide this letter of support and commitment to your proposal “Statewide Mobile 
Monitoring using Regulatory and Research-grade Analyzers for Community-Scale Air Quality 
Monitoring and Mapping”. I am excited to partner with Sonoma Technology (STI) for this impactful 
vision of providing detailed, high resolution mobile air pollution measurements across the State of 
California. 
 
By way of introduction, my research group focuses on hyperlocal air pollution measurement and 
modeling methods for characterizing community air pollution exposures and disparities. My research 
group has made seminal contributions to the development of hyperlocal block-by-block mapping using 
Google Street View cars and other mobile laboratories1, and to identifying the air pollution disparities2 
that emerge at fine spatial scales3.  
 
For this project, I would be pleased contribute my expertise in the multiple areas, including: design of air 
pollution sampling platforms and mobile air pollution monitoring sampling protocols, processing and 
analysis of mobile air pollution measurements, and assessment of community air pollution disparities. 
We can also provide access to our mobile air pollution lab and other instrumentation and facilities in my 
group at UC Berkeley.  
 
 
Sincerely,  
 
 
Joshua Apte 
Associate Professor of Environmental Engineering and Environmental Health Sciences 
University of California, Berkeley 
 
 


 
1 Apte JS, Messier KP, Gani S, Brauer M, Kirchstetter TW, Lunden MM, Marshall JD, Portier CJ, Vermeulen RCH, Hamburg 
SP. 2017. High resolution air pollution mapping with Google Street View cars: exploiting big data. Environmental Science & 
Technology 51, 6999-7008. [link] 
2 Tessum CW, Paolella DA, Chambliss SE, Apte JS, Hill JD, Marshall JD. 2021. PM2.5 polluters disproportionately and 
systemically affect people of color in the United States. Science Advances 18, eabf4491. [link] 
3 Chambliss SE, Pinon CP, Messier KP, LaFranchi B, Upperman CR, Lunden MM, Robinson AL, Marshall JD, Apte JS. 2021. 
Local and regional-scale racial and ethnic disparities in air pollution determined by long-term mobile monitoring. Proceedings 
of the National Academy of Sciences 118 e2109249118. [link] 
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October 25th, 2023 


 


Abhilash Vijayan, PhD, PE 


Director, Transportation, Climate, and Community Air Quality 


Sonoma Technology, Inc. 


1450 N McDowell Blvd #200 


Petaluma, CA 94954 


 


 


Dear Dr. Vijayan, 


I’m writing on behalf of Entanglement Technologies, Inc. in support of your proposal for the California 


Air Resources Board Request for Information (2023CARB_SMMI-RFI001) for the Statewide Mobile 


Monitoring Initiative. Entanglement Technologies intends to support this work using regulatory and 


research grade analyzers for community-scale mobile air quality monitoring and mapping through the 


use of our AROMA analyzer and software package as well as providing our air quality monitoring 


expertise in project planning and platform design, technical support during deployments, and assistance 


with data interpretation and reporting. 


Entanglement Technologies has been developing, manufacturing, and subsequently deploying our 


flagship sensor platform, AROMA, for over 14 years. AROMA analyzers are thermal desorption, 


broadband cavity ring-down spectroscopy (TD-CRDS) systems providing sensitive, laboratory-grade 


analysis of air toxics, greenhouse gases, and other volatile organic compounds (VOCs) in the field and 


from vehicles at the touch of a button. AROMA analyzers have two main modes of operation: RapidScan 


and LabScan. RapidScan is a direct spectroscopy mode, where an air sample is directly analyzed by the 


CRDS core providing real-time measurement of small molecules (methane, H2S, HCN, etc.) and large 


molecule compound classes (alkanes, aromatics, etc.). The LabScan operating mode utilizes the thermal 


separation front-end before CRDS detection. This provides near real-time measurements of ethylene 


oxide, BTEX, and other VOCs at detection limits as low as 2 pptv. These modes can be used together for 


mobile monitoring; RapidScan for hyper-local mobile hotspot detection and LabScan for broad area 


surveys and stationary monitoring for more complex chemical profiling. AROMA can be connected with 


GPS and an anemometer and data from the analyzer can be output as a simple excel file or as a .kml file 


to be imported into Google Earth to generate mobile monitoring maps. 


Our team offers a broad range of experience in atmospheric chemistry and air quality monitoring, 


instrument and application development for ambient chemical analysis, precision manufacturing, and 


open-source software development for laboratory equipment control. The Entanglement team has 


expertise in a variety of ambient air monitoring applications including emergency response and triage 


monitoring campaigns and mobile monitoring in communities. Our mobile analysis systems have been 


used in more than a dozen specific projects for mobile monitoring at locations across the country. Some 


key projects include: 







- San Antonio, TX – large area ozone precursor study 


- Houston, TX – leak identification and source fingerprinting after Hurricane Harvey 


- Carlsbad Caverns, NM – ozone precursor study by Colorado State University (Collett group) 


in collaboration with EPA Office of Research and Development (ORD) and National Park 


Service 


- Atlanta, GA – monitoring ethylene oxide around sterilization facilities 


- Longmont/Denver, CO – surveying various VOC sources around oil and gas activities 


- Baton Rouge/New Orleans, LA – surveying ethylene oxide emitters by Louisiana Department 


of Environmental Quality (DEQ)  


- Rotterdam, Netherlands – surveying the Port of Rotterdam by Rotterdam/Netherlands 


DCMR 


- North Carolina – leak identification and surveys after Hurricane Florence 


- Sacramento Metro Air Quality Monitoring District – hyper local community monitoring in 


collaborator with Sonoma Technology and the University of California – Davis. 


Entanglement Technologies’ AROMA analyzers have been deployed by Harris County (Texas) Pollution 


Control Services and the City of Houston in city vehicles to measure hydrogen sulfide (H2S), hydrogen 


cyanide (HCN), benzene, toluene, ethylbenzene, xylene(s) (BTEX), 1,3-butadiene, acrolein, and other air 


toxics species. Entanglement Technologies’ team has also conducted mobile monitoring with AROMA 


analyzers in Houston after Hurricane Harvey in 2017, and after the Intercontinental Terminals 


Corporation fire in 2019. In 2022, California Air Resources Board acquired two AROMAs for community 


air toxics monitoring. Several universities including Colorado State University and Baylor University use 


AROMA to conduct mobile monitoring around oil and gas and industrial activities.  


AROMA analyzers have been deployed in Nissan LEAF, minivans, SUVs, and Colorado Department of 


Public Health and Environment (CDPHE) vehicles (Figure 1). The system can be mounted in a rack or 


contained in a custom Pelican Case, so that the system can be easily anchored into any vehicle. We also 


own a Ford Sprinter van that has been used for several mobile monitoring deployments in Texas and 


most recently used for the hyper-local mobile monitoring project in Sacramento with Sonoma 


Technology. 


We look forward to working with you to provide rapid and sensitive toxic air contaminant 


measurements to support community-focused programs and inform future monitoring programs and 


actions to improve the health of community members in California. Please let me know if you have any 


specific questions at amarcotte@entanglementtech.com. 


 


 


Sincerely, 


 
Aurelie Marcotte, Ph.D. 


Director of Sales and Business Development 


Entanglement Technologies, Inc. 







TOFWERK USA 
2760 29th Street, Suite 2E 
Boulder, CO, USA 80301 


+1-720-531-3798 
www.tofwerk.com 


 


  


 


 


Abhilash Vijayan, PhD, PE 
Director, Transporta�on, Climate, and Community Air Quality 
Director of Business Strategy 
Sonoma Technology, Inc. 
1450 N. McDowell Blvd., Suite 200 
Petaluma, CA 94954 
 
 
Dear Dr. Vijayan, 
 
Tofwerk is pleased to offer this leter of support for Sonoma Technology’s submital to the California Air 
Resources Board Request for Informa�on (RFI) 2023CARB_SMMI-RFI001.  Tofwerk currently offers 7 
models of Vocus CI-TOF-MS instrumenta�on pla�orms that operate in mobile laboratory environments.   


Trace chemical composi�on of air is complex and compounds of interest might undergo rapid changes in 
concentra�on due to interac�ons with ozone, NOx, SOx, UV light, humidity, as well as chemical species 
from other sources.  These dynamic processes might require real-�me monitoring of target and non-
target species at trace concentra�on levels and at fast analy�cal speeds.   


Please include us in your list of technical partners for this future effort, and we look forward to working 
with you. 


 


 Kind Regards, 


 


Wade Bontempo | Head of Sales - Americas  


+1 832 606 0071 | Wade.Bontempo@tofwerk.com  


Boulder, Colorado, USA 
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CLARITY MOVEMENT CO.  


808 Gilman Street, Berkeley, CA 94710 | clarity.io 


October 30th, 2023 


California Air Resources Board (CARB)  
1001 I St #2828 
Sacramento, CA  


 
To Chair Liane Randolph or whom it may concern, 


On behalf of Clarity Movement Co. (“Clarity”), I would like to express our support of Sonoma 
Technology, Inc.'s response, being submitted in response to the California Air Resources Board 
(CARB)’s Request for Information (RFI) for the Statewide Mobile Monitoring Initiative.  


Since 2014, Clarity has developed sensor-based air quality management solutions to provide 
real-time, high-resolution air monitoring measurement data (e.g. PM2.5, NO2, O3 – with many 
additional forthcoming pollutants) to cities around the world. To date, Clarity’s Sensing-as-a-
Service air monitoring solutions have been deployed with government and community partners 
in over 75 countries, across 6 continents – including extensively with CARB / AB617-funded 
community projects, and various collaborations with many of California’s AQMDs and APCDs.  


Throughout California, Clarity’s air monitoring solutions are deployed by communities and 
governments to supplement the limited spatial and temporal data available from the existing 
regulatory monitoring infrastructures thereby enabling further community/neighborhood-specific 
insights necessary to advance and promote environmental justice. We recognize that the future 
of air quality management relies not upon a singular technology approach, but rather the 
integration of complementary measurement and modeling tools with robust study designs and 
equitably structured community engagement activities.  


The deployment of regulatory and research grade analyzers for mobile monitoring applications 
is a powerful tool for providing communities with hyperlocal spatial insights. However, due to the 
temporal limitations of mobile monitoring, the co-deployment of stationary sensor networks is a 
valuable complement to the data collection activities proposed to be funded under the Statewide 
Mobile Monitoring Initiative. Specifically, the addition of stationary sensor networks will provide 
for consistent temporal anchoring (of the mobile monitoring data) and enable further data fusion 
opportunities that will greatly enhance the actionability of the collected data and community 
benefits resulting from the Initiative.  


Together, Clarity and Sonoma Tech are already actively collaborating with numerous California 
communities. We welcome this opportunity to provide further technical support in the form of 
planning and deployment of such complementary and additional networks to ensure this 
Initiative results in the greatest possible benefits to California’s communities.  


Thank you, 


 


 


Sean Wihera 


VP, Business Development & Partnerships 


Clarity Movement Co. 


E: sean@clarity.io  


M: (925)876-3381 
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November 2, 2023 
  
Abhilash Vijayan, PhD, PE 
Sonoma Technology, Inc. 
Petaluma, CA 
  
Dear Dr. Vijayan, 
  
Syft Technologies, Inc is pleased to offer this letter of support for Sonoma Technology’s submittal to the 
California Air Resources Board Request for Information (RFI) 2023CARB_SMMI-RFI001.   
  
Syft is considered the world leader in real-time, direct injection mass spectrometry with more than 20 
years of SIFT-MS expertise and offices worldwide. Syft instruments support a broad range of industries 
worldwide including environmental monitoring and protection, pharma and CDMOs, food, flavor and 
fragrance, and many more.  Continually developed and proven in high stakes commercial environments, 
you can be assured of operational robustness, speed and support.  


As a potential partner in the eventual mobile monitoring program (dependent on the scope of work), we 
believe we can offer significant technical value to the effort, as we have substantial experience in this 
application. Syft has deployed many of its real-time mass spectrometers for VOC measurements in 
mobile laboratories around the world, including mobile monitoring labs in the United Kingdom, and 
multiple instruments with the EPA and several state agencies in the USA, including CARB and TCEQ. Syfts 
SIFT-MS instruments are the trusted platform for air monitoring by the South Korean government, with 
a fleet of approximately 40 mobile instruments monitoring both toxic and nuisance odor VOCs around 
the country. VOCs can be measured quickly, robustly and with high sensitivity and selectivity thanks to 
the rapidly switchable reagent ions available with SIFT-MS. 
 
Please include us in your list of technical partners for this future effort, and we look forward to working 
with you. 
  
Sincerely, 
  
Leslie Silva, PhD 
Applications Scientist, Syft Technologies Inc. 









