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If you had 100,000 people to
help you with your work,
what would you do?
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Crowdsourcing and Citizen Science

In crowdsourcing, organizations submit an open call
for voluntary assistance from a large group of
individuals for online, distributed problem solving.

Charles Darwin
“The Original Crowd-Sourced Scientist”




SEPA Crowdsourcing example:
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“Can Smart Thermometers Track the Spread of the Coronavirus?”

* Kinsa Health thermometers (internet-connected)
are in a million U.S. households.

e Real-time data from these thermometers can
identify unusual patterns of fever clusters.

* For several years, the company’s maps have
accurately predicted the spread of flu about two
weeks before CDC’s surveillance tool.

* Crowdsourced fever data may be an early warning
system for potential COVID-19 spread.

_ O] * NYTimes article by Donald McNeil Jr., March 18, 2020



SEPA There are Many Ways to

United States °

Involve Volunteers in
Observations Geolocation Scientific Research and
Photography Measurement Monltorlng!

Sample/specimen Species identification
collection
Data collection Data analysis

Defining Data processing Disseminating

research results
questions Image analysis Transcribing data

Data entry Annotate text

6 | Classification or tagging



&y Citizensciencegov

Helping federal agencies accelerate innovation through public participation.

Citizenscience.gov is an official government website designed to accelerate the use of crowdsourcing and citizen science across the U.S.
government. The site provides a portal to three key assets for federal practitioners: a searchable catalog of federally supported citizen science

projects, a toolkit to assist with designing and maintaining projects, and a gateway to a federal community of practice to share best practices.

Explore Projects Plan Your Projects Join Our Community

g® catalog @ 28 community




Volunteer Water Monitoring

Thousands of groups across the US monitor the
condition of their local streams, lakes, estuaries,
wetlands, and groundwater resources.




States & Tribal Leadership in Water Citizen Science

Georgia Adopta : N : e Sitka Tribe in Alaska
Stream AL o il Shellfis

Utah: Harmful Algal
Bloom Response

Michigan: Micorps
.:’l a -.“: : -

.,

*

'Lake Sampling Program |
=  MiCorps CLMP
Other Programs

Lake has not been sampled |



Many Uses of C|t|zen Science at EPA

* Work with communities to understand local problems
* Monitor the environment for environmental protection
* Engage volunteers in research relevant to EPA’s mission
e Educate the public about environmental issues




{%E A Why EPA Invests in Citizen Science
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1. Fill data gaps and provide another means of
identifying potential environmental problem:s.

2. Improve public understanding of environmental
issues and actions that address them.

3. Create inclusive, collaborative networks of
individuals and organizations dedicated to
environmental problem solving.

4. Yield cost savings and efficiency in environmental
monitoring and protection programs.



EPA Leadership in
Belongs to the Public

A Vision for Citizen Science at EPA

Information to Action

Strengthening EPA Citizen Science
Partnerships for Environmental Protection

National Advisory
and Technology (P

December 2016

National Advisory Council
and Technology (NACEPT)

April 2018 EPA 220-R-18-001

Citizen Science

Current Priorities

— A more comprehensive EPA vision
and strategy for citizen science

— Increased institutional capacity
for using citizen science in
environmental programs

— Strengthening data management

— Technical support to build
capacity on planning and
documentation of data quality

2016 Report https://19january2017snapshot.epa.gov/sites/production/files/2016-12/documents/nacept _cs report final 508 0.pdf

2018 Report https://www.epa.gov/sites/production/files/2018-04/documents/nacept 2018 citizen science publication eng final v2 508 0.pdf



https://19january2017snapshot.epa.gov/sites/production/files/2016-12/documents/nacept_cs_report_final_508_0.pdf
https://www.epa.gov/sites/production/files/2018-04/documents/nacept_2018_citizen_science_publication_eng_final_v2_508_0.pdf

Citizen Science Can Contribute to all EPA Work

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

Case Studies:

Citizen Science in Great Smoky
Mountains National Park

Environmental Health Organizing
in El Paso, Texas

Community
Engagement

Condition indicator: media
campaign, cross-sector stake-
holder involvement, request for
further study or involvement

by government agency and/or
research institutions

Case Studies:

Argentine/Turner Rail Yard
Community Air Pollution
Monitoring

Southeast Alaska Tribal Toxins
Partnership

Condition

Indicator Research

Management

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

Case Studies:
Canton Creek Snorkel Survey

Composting Food Waste with
Fermentation

" Regulatory standard setting:

new mandatory and voluntary
standards, development of best
practices, revision of prior stan-
dards, changes in methodologies
for measuring compliance status

Case Study:

The Dewey-Humboldt Arizona
Garden Project

Regulatory
Decisions

Regulatory
Standard

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

Case Studies:

Ironbound Community
Corporation Partnership

Center in the Park’s Senior
Environment Corps

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

Case Studies:

Watershed Monitoring in the Mill
(Otter) Creek Watershed

Friends of the Shenandoah River

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

Case Study:

Aerial Imagery of the United
Bulk Terminals in Plaquemines,
Louisiana

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

Environmental Protection Belongs to the Public: A Vision for Citizen Science at EPA (PDF)



https://www.epa.gov/sites/production/files/2018-04/documents/nacept_citizen_science_publication_eng_022318_rf508_508.pdf

EPA QA Handbook

CITIZEN

Purpose is to help citizen science
organizations select the appropriate level
of QA and documentation to fit the
intended use of the data.

SCIENCE

Quality Assurance
& Documentation

“Never doubt that a small group of thoughtful,
committed citizens can change the world;
indeed, it is the only thing that ever has.”

Encourages preparation of a Quality
Assurance Project Plan (QAPP) that
provides information for data users to
evaluate the quality of data collected by
citizen scientists.

HANDBOOK

-Margaret Mead
Recommends contacting federal, state,
local, tribal or other organizations for
o United States more assistance or guidance.
\" Em iré\él I:r:; mental Protectlon
EPA 206-B-18-001 https://go.usa.gov/xEw43

m https://www.epa.gov/sites/production/files/201903/documents/508 csgapphandbook 3 5 19 mmedits.pdf



https://www.epa.gov/sites/production/files/2019-03/documents/508_csqapphandbook_3_5_19_mmedits.pdf

CITIZEN ,
SCIENCE

Quality Assurar
& Documentation

How to Use the QA Handbook

Three parts

Handbook — Explains the purpose of each template

Template — Provides instructions, tables and questions

Examples — Specific examples of QA documentation

urance

i meer;

CITIZEN

SCIENCE

Quality Assurance
& Documentation

Never doubr

-Margaret Mead

SEPALE e 3
EPA 206-B-18-001

Ntps:/igoisa gionxE w3

HANDBOOK

Quality Assurance
& Documentation

“One way to open your eyes is fo ask yourself,
‘What ift had never seen this before?
What If | knew [ would never see It again?'®

~Rachel Carson

EXAMPLES

SEPAEE=—

EPA 206818000 hitpefigousagouEwsd




Key Idea: Plan for Intended Data Uses

Categories of Data Use Intended Project Purpose

Community engagement

Increasing public understanding ed
ucation

Environmental condition indicators (screening, exposure|
Scientific studies and research

Studies and research

Legal and policy action Regulatory decisions

Increasing levels of QA and documentation
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QA Templates

EPA QAPP elements and QA
templates recommended for
citizen science projects.

Templates organized into 4
major QAPP elements listed in
EPA guidance documents.

A. Managing the Project
B. Collecting the Data
C. Assessing the Data
D. Reviewing the Data

Template Increase Public Science/Research | Legal/Policy
Understanding
A. Managing the Project
. Title and Preparer Page X ‘ X ‘ X
2. Table of Contents ‘ X ‘ X
3. Problem Definition, Background and
Project Description X ‘ X ‘ X
4. Data Quality Objectives and Indicators X ‘ X ‘ X
5. Project Schedule ‘ X ‘ X
6. Training and Specialized Experience ‘ ‘ X ‘ X
7. Documents and Records ‘ X ‘ X ‘ X
B. Collecting the Data
8. Existing Data ‘ X ‘ X
;tjﬁ:ﬂmg Design and Data Collection y y y
10. Sample Handling and Custody ‘ X ‘ X
1'1. Equipment/Instrument Maintenance, X X
Testing Inspection and Calibration
12. Analytical Methods X ‘ X ‘ X
(Izi.mlzrijd and Laboratory Quality y y y
14. Data Management ‘ X ‘ X
C. Assessing the Data
15. Reporting, Oversight and Assessments ‘ X ‘ X ‘ X
D. Reviewing the Data
16. Data Review and Usability ‘ X ‘ X ‘ X
Managing the Project (continued)
17. Organization Chart ‘ X ‘ X
18. Project/Task Organization ‘ X ‘ X
19. Project Distribufion List ‘ X ‘ X
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Air Sensor Toolbox Air Sensor Loan Program

LONG TERM AVERAGE

L’UU

SHORT TERM AVERAGE

w COSE
L-_-__—-—-—

Real-time Water Quallty

~ Monitoring Video Image Analysis  Radon Crowd-Mapping

Smoke Sense



Cyanobacteria Monitoring Collaborative

An Approach for Education, Monitoring and Management of
Harmful Cyanobacteria




Training and Expertise
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Locating and %
Understanding 2
Harmful 2z
Cyanobacteria | &

BloomWatch

Three Coordinated Monitoring Projects

1. BloomWatch App — Crowdsourcing to find and report
potential cyanobacteria blooms

2. CyanoScope — Mapping cyanobacteria one slide at a time

3. Cyano Monitoring — Professionals and trained citizen
scientists monitor freshwater for cyanobacteria to determine

D environmental factors that cause blooms




CyanoScope
Mapping Cyanobacteria

First Steps

1. Join cyanoScope project
at iNaturalist.org

2. Obtain sample collection
and microscopy kit

3. Get training

How Volunteers contribute observations
1. Collect Cyanobacteria — Take a water sample with a net tow,

prepare a microscope slide, and identify cyanobacteria in the sample.
2. Submit the Images — Take a photo of the Cyanobacteria found

in the sample, and upload images and info on iNaturalist platform.
3. Interact Online — iNaturalist community can confirm type of
cyanobacteria, you can view images from other volunteers, and
everyone can explore the geospatial patterns of cyanobacteria.

http://cyanos.org/cyanoscope



http://cyanos.org/cyanoscope

wEPA iNaturalist Website Helps Identify

United States
Emvironmental Protection

e the Type (Genus) of Cyanobacteria

# § :
& Print

& cyanoScope

The inaturalist cyanoscope project https://www.inaturalist.org/projects/cyanoscope is a citizen science based program to photograph and identify cyanobacteria and other phytoplankton. This

guide is a work in progress. ...more |

All (16 ]

TAGS p Microcystis aeruginosa

Search Search Sortw Grid Card

Anabaena filament
(not Dolichospermum)

Twro species of Dofichosps? mu m
showing slee yariation for ceily,

BMAA
Cyanobacteria

Microcystin

1

toxin Anabaena’ Dolichospermum

TAXONOMY

Class Cyanophyceae

Order Synechococcales

Aphanizomenon' Cylindrospermopsis 2 Planktothrix

m https://www.inaturalist.org/projects/cyanoscope



https://www.inaturalist.org/projects/cyanoscope
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Audience:

— Citizen scientists

— Technology developers

— Researchers

— State/local/tribal agencies
— General public

http://www.epa.gov/heasd/airsensortoolbox



http://www.epa.gov/heasd/airsensortoolbox

SEPA Information on Performance,
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Air Sensor Guidebook (2014) — guide
for using air sensors to collect air
Air Sensor Toolbox conmactus - shase () (¥) quality measurements

Environmental Topics Laws & Regulations About EPA Search EPA.gov Q

New Educational Videos on Air

-
by
Sensors Released o
iy
The videos can be used to learn how the Agency collects and uses =
aquual-lt‘v data, how air quality he-alth -rlabare communicated and = Air Sensor GUIdebook
how to interpret data collected using air sensors. =
y
= Announcements
Get Air Sensor News by
email

I
=]

Approx. B-10 emails snnuslly.

Airsensor monitors that are lower in cost, portable and generally easier to operate than regulatory-grade monitors are widely used in the
United States to understand air guality conditions. This website provides the latest science on the performance, operation and use of air
sensor monitoring systems for technology developers, air quality managers, citizen scientists and the public. The EPA is involved in the
advancement of air sensor technology, including performance evaluations of sensor devices and best practices for effectively using sensors.

The information can help the public learn more about air quality in their communities.

Sensor Performance, Understanding Your Sensor

Evaluation and Use Data Readings The Air Sensor Guidebook is

currently being updated!

https://www.epa.gov/air-sensor-toolbox



https://www.epa.gov/air-sensor-toolbox
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Visualization and Communication
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RETIGO - Free web-based tool
to explore environmental data
Macro Analysis Tool — Free excel-

onmental Topics ~ Laws & Regulations  About EPA

Educational Videos — Address
how to use and communicate

) data from air sensors
based tool to compare air sensor Py

Related Topics: High-End Scientific Computing CONTACTUS  sHARE (f)

. . . and reference monitor data ;
Real Time Geospatial Data Viewer (RETIGO) Air Sensor Toolbox
. i Sensor Tolbaxome . .
REall Time Geospatial Il):ta\/\ehwe\ \REhTIGO] lsnz fre:v.vs;‘b base‘d tool thaf can b‘e used to T - Vldeos on Alr Seﬂsor
explore environmental data that you have collected either stationary or in motion (e.g., air File Home Insert Pagelayout Formulas Data Review View Help JMP O Tell me what you want to do e .
qualitysensors added to abike) . peweesen  Measurements, Data Quality, and
X ca caton B 2B Wrsp Text Genera | E BB = Interpretation
« RETIGO allows you to add data from nearby air quality and . pase LBICOPY T o A §-%9 g | Conditional Formatas Cell | nsert
: u-|H-|a-A- Merge & Center - - ] i .

+ RETIGO can be used by anyone to explore data that they collected, but it does not move . - < Fomat Painter ° Fomating - Table  Stles= | - P deloat s ecsionsl o s e s e v
the data from the user’s computer, unless you decide to post your data to the RETIGO . ciboard 5 Font 5 Aignment n Number " stes s S y B
datarepository. . el - # ’ y . fromairpolution

+ To colectthe data, monitoring equipment is needed and ranges inprice from ten dollar  Timestamp converter A . . o . . " ) . . M N . . Airsensors re usualy | o poratend
sensors, on up to professional grade equipment costing tens of thousands of dollars. « Erequent) s g ondensand ity condiiore

. .. . . : 2
EPA's Air Monitoring, Measuring, and Emissions Research site has an array of information on 5 Macro Analysis Tool - MAT e eyl e i e e e oty
emerging technologies for air monitoring. RETIGO reads plain text data files, which can be N Use this tool to process sensor data, reference data, or both! " sons sbout
cither space or comma delimited. m 5] ritain. Thevidecsfer oo o e cmmon osios s hesedevies.
6 " "
———D 7 This tool can This tool cannot . . .
= « Problems running RETIGO? Try @  time match the sensor and reference data streams. o process time stamps expressed as fractions. Air Sensor Video Series:
. = clearing your browser cache and 3 « average selected data into longer time averages. o process input time intervals that vary. Air Sensor Public Service Announcement - PSA (English) fesm
° y = restarting. 10 * plot a time series of selected data. * run reliably using Excel versions prior to Excel 2016 and
1 o 1 « plot sensor versus reference data and develop a regression Windows versions prior to 7 and the Mac OS.
12 equation.
- 3
% 4 el
| RETIGO In The News "
I 16
o wuneTy:"senseof (I 17
/ « £PA Science Matters Newsleter 18 -
; ' 5 £ e e o Instructions
X — g ;? 1. The Macro may open in Protected View. Click ‘Enable Editing’ to continue. Next, a security warning (yellow bar) may appear at
e the top of your Excel screen. Click ‘Enable Content.” If you dlick on the Control Panel button and nothing happens, look for these Air Sensor Public Service Announcement - PSA (Spanish) 5B
23 security warnings before assuming that the download has failed.
x 2 work with your data in spreadsheet and then paste the datetime and concentration data into this Macro Air Sensors: Regulatory Data and Sensor Data
= (see 'Data Formatting worksheet for details). Create or format a spreadsheet data file SEPARATE FROM THIS MACRO SPREADSHEET Quality
27 FILE. Format this separate spreadsheet file like the worksheets titled ‘Sensor’ and ‘Reference Monitor” in this Macro spreadsheet o . .. "
28 file. See worksheet in this Macro file titled “Data Formatting” for detailed instructions. Here is a summary of those instructions: and how the data compares to individual sir sensor data. :
29 . Use ONLY the first row (row 1) for column headings.
Setup [ Data formatting | AQS time matching | Sensor | Reference Monitor | Output | Graphs | @) <
Just released on Feb 18!




<EPA

United States
Emvironmental Protection

Agency

Understanding
Sensor Data Readings

Potential for improved environmental
awareness about local pollution levels
through citizen-based monitoring

[ Data Collection ]

[ Communication ]

https://www.epa.gov/air-sensor-toolbox



https://www.epa.gov/air-sensor-toolbox

Los Angeles Eﬁﬁc w

Public Library
Air Sensor
Loan Program

* Air quality in the Los Angeles area has improved over the last
4 decades, but the area still struggles with air pollution.

 To meet requirements of the Clean Air Act, criteria air
pollutants are monitored at a limited number of stations.

* New, lower cost air sensor technologies allow the public to

measure air quality in more locations at the neighborhood or
street level.

https://www.epa.gov/innovation/los-angeles-public-library-air-sensor-loan-program



https://www.epa.gov/innovation/los-angeles-public-library-air-sensor-loan-program
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Collaborative Project

Approach:

— Air sensors that measure fine particles (PM, ) will
be available for checkout at select branches of the
Los Angeles Public Library system.

— Three lesson plans with hands-on activities based
on the sensor will be used.

— Libraries will host workshops on how to use
the sensor using the lesson plan.

— Loan program will use the AirBeam2 Sensor
which measures PM2.5, humidity & temperature.

m https://www.habitatmap.org/airbeam

Disclaimer: Mention of trade names or commercial products does not constitute endorsement or recommendation for use.



https://www.habitatmap.org/airbeam

. ;
AirCasting  AirBeam About HabitatMap

MOBILE (7 | FIXED

Parameter:

Particulate Matter

Sensor:

AirBeam2-PMz2.5 (ug/m?)

Location:

Location

Time Frame:

04/09/19 00:00 - 04/09/20 23:59

Profile Names: @
+ Add Profile Name

S
BN Sessions showing 100 of 4696 results o8

Tags: S

+ Add Tag 60d 1 60d
Clean North Branch Clean North Branch
04/08/20 21:27-21:35 04/08/20 09:09-15:20

CrowdMap:
Off

12 35
min 0 pg/m?*

TakingSpace Blog

_ LuisAirCheck

p DONATE DOWNLOAD APP

GET AIRBEAM

Satellite

A
B Redo search when map is moved ‘vl Map
e =
11 ™ o 5 e
o ~ ‘I‘. /_/’ s
P
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o
8 pg/m?
©
Eggs in Salsa unnamed unnamed USCEHC2
Clean North Branch Clean North Branch HPIAM
04/08/20 11:58-12:23 04/07/20 19:01-19:13 04/07/20 19:01-19:01 04/07/20 14:27-
Map data 2020 Google, INEGI  Terms of U
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— Increase air quality awareness

Anticipated -
Impacts

Educate and engage the community
— Help the public take actions to protect their health
— Develop transferable resources including air quality

lesson plans for classroom instruction

Program will launch in Summer/Fall 2020!

http://aircasting.habitatmap.org/map



http://aircasting.habitatmap.org/map
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Goal of LA Library | Air Quality
Loan Program:

Demonstration
and Replication

— Learning — How to train staff on use
of air sensor equipment as part of an
environmental education curriculum

— Practical logistics — Challenges for
community equipment loan programs
(maintenance, calibration etc.)

— Knowledge Transfer — “Best Practices” guide
with lessons learned for implementing similar
programs in other parts of the country

e For more information: www.epa.gov/air-sensor-toolbox



http://www.epa.gov/air-sensor-toolbox

=
New Technology for Water Quality Monitoring

v

Demonstration Project in Georgia
Low Cost Sensors for Real-Time
Continuous Monitoring




SEPA Cooperative Project with

Unitad States

mremarees @eorgia’s Adopt-A-Stream Program

Two day workshop trained 15 volunteer organizations to build
and operate low-cost water quality sensors

Built, programmed, and deployed 20 open source/low-cost sensor units

Used publicly available sensors for key parameters
(temperature, pH, dissolved oxygen, and specific conductance)

3-month field evaluation completed in June 2018 (collected 90 days of data)

https://www.epa.gov/innovation/low-cost-sensors-real-time-continuous-water-quality-monitoring



https://www.epa.gov/innovation/low-cost-sensors-real-time-continuous-water-quality-monitoring

Results from Evaluation Study
Findings inform shift to advanced water quality monitoring

Low-cost sensors compared well to industry standard equipment under
controlled laboratory conditions

Challenges with sensor systems deployed at field sites
— Frequent calibration drift
— Decreased life expectancy (pH probe)
— High power demand
— Susceptibility to damage

Lessons for future projects that utilize

open source/low-cost sensor technology
— Field ruggedness
— Maintenance/calibration demand
— Technical learning curve
— Data quality objectives
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Deep Lake Explorer:
Using Citizen Science

to Analyze Underwater
Video in the Great Lakes

* Created a web application for citizen scientists to
evaluate underwater videos of the Great Lakes

* 531 volunteers analyzed 746 video clips in 2 weeks
for habitat characteristics and invasive species

I https://www.zooniverse.org/projects/usepa/deep-lake-explorer



https://www.zooniverse.org/projects/usepa/deep-lake-explorer
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Project Compared Classifications by e e A

—| B Vegetation present

Experts vs Crowdsourced Volunteers WM Subsirate hard

I | itter present

1.

I 2
e

Is substrate mostly hard, soft, or mixed?

Is vegetation present?
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Lake Huron Niagara River Lake Ontario
Types of Questions Asked

1. Do you see fish?
2. If so, are they round gobies?

3. Do you see invasive mussels?




SEPA New Test Method
for Community Mapping
of Radon in Puerto Rico

Agency

LONG TERM AVERAGE

4gg*

SHORT TERM AVERAGE

w  COST |

https://www.epa.gov/innovation/region-2-new-test-method-community-mapping-radon-puerto-rico



https://www.epa.gov/innovation/region-2-new-test-method-community-mapping-radon-puerto-rico

HRRR-SMOKE 2018-08-23 12 UTC 1h fest - EXPERIMENTAL  Valid 08/23/2018 13:00 UTC
rated Smoke (mfm

SmokeSense

EPA app that leverages observations of wildfire smoke and health effects

to increase part|C|pants understanding about smoke exposures.
s =,
— Large-scale W|Idf|res are mcreasmg’“n the‘western U. S. \
— Wildfire smoke significantly |m5acts air quality - partlcle matter (PM)

— Exposure to PM is associated w1th range of adverse health outcomes_

3
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Smoke Sense App

Innovative method for communication and data collection

Air Quality Index i

Current AQI

. Yot

Moderate Good

Particle @

Particle
Ozone Ozone

Symptom & Smoke
Observations

Air Quality 101

© @ ®

About My Profile Badges Weekly Summary

27514 (@)

AQI Tomorrow

Future o
CANADA o

27514 (@)

AQI Tomorrow

Air Quality Index (i

Current AQI

'~ Y

Moderate Good

Particle @

AQI Explainec Air quality category
Level of based on the
health concern pollutant with the

h|gh-er AQI value

Particle

Implled

Py
?Aﬁ

Moderate
£

®--® b oo

About My Profile Badges Weekly Summary Leaal

Percent of users reporting symptoms while
experiencing smoke

1: Cardiovascular

2: Eyes And Ears

3: Upper Respiratory

4: Respiratory

5: Other

Smoke Sense App has over 30,000 users!

https://www.epa.gov/air-research/smoke-sense-study-citizen-science-

project-using-mobile-app



https://www.epa.gov/air-research/smoke-sense-study-citizen-science-project-using-mobile-app

Citizen Science Contribution
to EPA’s mission

Enhanced scientific research and
L environmental monitoring

= - STEM education

Pl

Community-scale problem solving

= Stronger links to the public

e

Image: CROWD & CLOUD




EPA
s o WaNt to learn more?
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Websites

— citizenscience.gov and epa.gov/citizen-science

— Citizen Science Association

— SciStarter — to find projects

Helpful reports and documents

-  NACEPT reports about EPA’s citizen science
Recent article in Nature magazine

NAS report on Learning through Citizen Science
Report to Congress on Citizen Science



http://www.citizenscience.gov/
http://www.epa.gov/citizen-science
https://www.citizenscience.org/
https://scistarter.org/
https://www.epa.gov/faca/nacept-2016-report-environmental-protection-belongs-public-vision-citizen-science-epa
https://www.nature.com/articles/d41586-018-07106-5
http://www8.nationalacademies.org/onpinews/newsitem.aspx?RecordID=25183
https://www.citizenscience.gov/2019/06/18/report-to-congress-2019/
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Jay Benforado

Chief Innovation Officer

US EPA Office of Research and Development
benforado.jay@epa.gov

202-564-3262

For more information about specific EPA citizen science projects:

CyanoScope Hilary Snook snook.hilary@epa.gov

Air Sensors Toolbox Andrea Clements clements.andrea@epa.gov

Library Sensor Loan Program Rachelle Duvall duvall.rachelle@epa.gov

Real-time Water Monitoring Derek Little little.derek@epa.gov

Underwater Video Analysis Mari Nord nord.mari@epa.gov

Community Radon Mapping Ameesha Mehta-Sampath mehta-sampath.ameesha@epa.gov
Smoke Sense Mary Clare Hano hano.maryclare@epa.gov

The views expressed in this presentation are those of the author and do not necessatrily reflect the views or policies of the US EPA.
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