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What 1s citizen science?

Citizen science is the involvement of the public in scien-
tific research.? This activity includes gathering, analyzing,
and sharing environmentally related scientific information,
often obtained through advanced monitoring (increasingly
through the use of new, lower-cost technologies that are
deployed by organizations or individuals other than gov-
ernments or regulated companies). It can take many forms,
ranging from projects led by professional scientists in insti-
tutions (contributory citizen science),? to community-led
efforts that orient toward community goals (community sci-
ence, community citizen science, or collegial programs),” and
many variations in between.




Many citizen science organizations say that the desire to
impact government motivates their work,” and many citi-
zen science project volunteers are motivated by the impact
and relevance—or potential impact and relevance—of
their efforts.?” A recent emphasis in citizen science on the

Community citizen science projects are often initiated
as a response to the perception that government entities are
not taking needed action to deal with local environmen-
tal concerns.” In this role, citizen and community science
groups often perceive themselves, and are perceived by oth-
ers, as adversarial to government rather than cooperative

might help with improving non-scientist literacy. Likewise, it might help to provide new scientific
breakthroughs related to higher spatiotemporal resolution understandings of air pollution. Both
claims could be made about our project with BOS5. However, "not even the strongest sensor with
the highest-resolution open-source real-time data will be enough to magically manifest environ-
mental justice, especially if that injustice is built on a firm foundation of inequality and oppression”
(Davies and Mah 2020, 239). We do not want an approach focused just on the gathering of more,
“better” data, but instead an approach that sees improving scientific literacy as a two-way street,
where scientists and non-scientists learn from each other. Therefore, it was particularly important
for our collaboration with BOS to focus on air quality’s sociomateriality. This can also be illustrated

C5 is often heralded to provide three main benefits: democratising science through wider stake-
holder participation in decision-making, which reduces the likelihood of marginalising communities;
improving scientific literacy to the scientific process; and providing new scientific breakthroughs made

Environmental

J ustice possible through massive citizen participation (Strasser et al. 2019). It is easy to see the potential links

between CAQS's tenets of reflexivity and power and justice, and C5's democratising science: both aim
to open the black box of knowledge production and reconfigure it with new knowledges in the
pursuit of environmental justice. However, some have questioned whether C5 necessarily leads to
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What role does citizen science play?

Community engagement:
awareness, partnership, develop-
ment, stakeholder engagement,
public outreach

Case Studies:

Citizen Science in Great Smoky
Mountains MNational Park

Envirenmental Health Organizing
in El Paso, Texas

Community

Engagement Education

Education: Environmental and
STEAM literacy, civic participa-
tion, stewardship

Case Studies:

Ironbound Community
Corporation Partnership

Center in the Park’s Senior
Envirenment Corps

[ ———— T

Condition indicator: media
campaign, cross-sector stake-
halder involvement, request for
further study or invelvernent
by government agency andfor
research institutions

Case Studies:

Argentine/Turner Rall Yard
Community Alr Pollution
Menitoring

Southeast Alaska Tribal Toxing

Partnershi
u_illulih P

Condition

Indicator Research

Research: creating baseline
datasets, identifying trends and
hotspots in health and ecological
change over time, fillng gaps in
datasets

Case Studies:

Watershed Monitoring in the Mill
[Otter) Creek Waters hed

Friends of the Shenandaah River

Management

Management decisions: reme-
diation, restoration, community
solution enactment

Case Studies:
Canton Creek Snorkel Survey

Composting Food Waste with
Fermentation

Regulatory
Decisions

Regulatery decisions: permits,
licenses, leases, environmental
permits, zoning and rezoning,
site plan approvals, mitigation
requirements

Case Study:

Aerial Imagery of the United
Bulk Terminals in Plaguemines,
Louisiana
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practices, revision of prior stan-
dards, changes in methodologies
for measuring compliance status

Case Study:

The Dewey-Humbeldt Arizona
Garden Project

Regulatory

Standard
Setting

Enforcement: launching of
inspections; investigations; pros-
ecution of administrative, civil or
criminal violations; imposition of
new permit conditions; liability

Case Study:
Tonawanda Coke Air Monitoring

Categories of Data Use

Intended Project Purpose

Increasing public
understanding

Community engagement

Education

Scientific studies and

research

Environmental condition indicators
(screening, exposure)

Studies and research

Legal and policy action

Regulatory decisions

Quantitative

Qualitative

Level of
Detail




Potential Impacts on State

Agencies and Regulated Entities:
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Potential Concerns? S

1.

2.

How do we ensure quality » "S5.= |
data? \‘ Tas: > 3
What quality
assurance/control AT ﬂ
measures must people use? Y 4 s | *ﬂj-ﬁf‘_‘ e 4.
Were sampling locations s Wl
representative? g
What sampling and
Instrument calibration
methods should be
utilized?

What controls were used to
1solate background and

other sources?

Documenting chain-of- 9. What data verification and validation
custody? methods are utilized?

How are samples stored 10. How is data that does not meet analytical
and shipped? method validation requirements handled?

What methods are used to 17 1g the sampling repeatable?
analyze samples?



Agency response?

Citizen Science Quality Assurance Toolkit

5 STEPS TO IMPROVE

Citizen science, or community science, provides an opportunity for everyone to explore environmental protection &
questions to support community change. Quality data are the key to answering these questions. One of the best ways 1
data is for citizen science groups and governmental agencies to work together. This fact sheet outlines the quality assu
used by citizen scientists ‘ when condueting field analyses or by governmental laboratories ) when a sample is ar

THE IMPACT OF A QUALITY PROCESS: DATA THAT COUNTS

These steps provide a neutral. consistent wav to produce gualitv data. With prober documentation. anvone can trace the life of ea
results

PROJECT ID

NOAA Citizen Science

Applying the Power of the Crowd
Action Plan 20232027
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NOAA Science & Technology Focus Areas:
Uncrewed Systems = Artificial Intelligence ® ‘Omics = Cloud =

CITIZEN SCIENCE DATA QUAI; =

& citizensciencegov

About

CITIZEN

Quality Asst
& Documen

“Never doubt that a small grou
committed citizens can char
indeed, it is the only thing tl

-Margaret Mea

e Y United States
S Environmental Protection
\’ Agency

EPA 206-B-18-001

April 2023

Catalog v Toolkit v
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Blog

e innovation throughypublic participation.

science in ACTION

INNOVATIVE RESEARCH FOR A SUSTAINABLE FUTURE

What is Citizen Science?
Citizen science includes
public participation in scientific
research and many other
activities designed to improve
the public’s understanding of
their environment, including
local air quality. The U.S.
Environmental Protection
Agency develops, supports
and participates in citizen
science projects and conducts
research to support citizen
science activities

Citizen Science and Air
Quality Monitoring

Air quality in the United
States is tracked using a
network of national monitors
located across the country.
The monitors use established
technologies that provide
regional data on air quality for
implementing the nation’s air
quality standards,
enforcement and research.

The monitoring network, while
critical to protecting air quality,
has limited use for direct
personal or local air quality

Equipment at a typical reguiatory
montoring ste.

A wide variety of small,
portable and lower-cost
monitoring devices are being
developed by industry,
universities and individuals to
potentially enhance air quality
monitoring capabilities. EPA
scientists are collaborating
with other federal, state and
non-govemmental institutions
to encourage the development
of new sensor and app
technologies for measuring air
quality and are evaluating the
performance of these new
technologies.

The Next Generation Air
Monitors (NGAM) are

1. EPA s g
and developing new air
measurement technologies,
including sensors, to increase
the ability of individuals and
communities to learn about
their local air quality.

- Less ($100 to
$5,000)

= Highly portable and easy to
operate (often mobile)

- Require minimal training to
start collecting data

* Inexpensive to operate

U.S. Environmental Protection Agency
Office of Research and Development

The AirCasting App and Air Monitor
enable users to record, map and
share health and environmental data
using their Smanphone and

portable air monitor. This example
and the one below represent types of
new technologies available for ciizen
seience activiies. EPA encourages
new technology development, but
does not endorse any products.

=

i

The GairGlp air sensor fits in the
paim of a hand and collects data on
ozone and nitrogen dioxide i the air

Air Sensor Citizen Science
Toolbox

EPA's online Air Sensor
Citizen Science Toolbox
supports citizen science air
monitoring initiatives in
communities. The toolbox
provides resources and tools
for air quality monitoring. The
Air Sensor Citizen Science
Toolbox includes

« Sampling methodologies;
* Generalized
calibration/validation
approaches;

EUROPEAN
COMMISSION

Brussels, 27.7.2020
SWD(2020) 149 final

IMMISSION STAFF WORKING DOCUMENT

ctices in Citizen Science for Environmental Monitoring

EN
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Ongoing EPA projects

r




Spaiding

EPA’s message:

WE WANT YOU!
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Takeaways

1.

Ot i~ W DO

. EJ & ESG

Not all data is created equal from a legal and
regulatory perspective

. Upcoming battles over data quality

.S1gnificant expert/Daubert implications in litigation
. Increased permit challenges

. Increased

public outreach
and stakeholder
engagement

1mplications
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