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Thriving Earth Exchange strengthens and
enhances collaboration among communities,
scientists, and partner organizations so that all
communities can build healthy, resilient, thriving,
just, and ecologically responsible futures.
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MOdeS Of SCience MN\ID EXCHANGE

Top down

(aka “push science” or “loading dock model”)
Researcher does science mmmmp Decision-maker finds publication

Co-production
(aka community science)
Researcher (dialogue) ﬁ Decision-maker (dialogue)



Public Participation in Science Research
Co-created Citizen Science
Collaborate Science
Co-management
Community Based Participatory Research

Community Science

Use Inspired Science
Usable Science
Participatory Action Research
Extreme Citizen Science
Pedagogy of the Oppressed
Coproduction
Sustained Assessment
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Community Science

The process by which scientists and
communities do science

together to advance one or

more community priorities.

It encourages communities,
particularly historically marginalized
and oppressed

communities, to guide, participate in,
learn from, and benefit from science.




Principles of
Community
Science




Begin with Community AGU Dchanes
Priorities
- Listen
- Build sound relationships with
authenticity & respect

- Engage broadly

- Communities exist within
communities

- Ensure safety
- Value local knowledge
- Mutually define goals

Photo courtesy of Healthy Community Services
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End with Community Impact AT\ EXCHANGE

o Ask: “What is different (or will
be different) in the community
after this work is done?”

« Start Small
— |terate and improve
 Produce meaningful outputs

 Aim for outcomes that help
communities achieve their en
goals

Former | Property now B __C off of Soundside Drive, Gulf Breeze FL
° elizabeth i <[ I -+~

To Commissioner Wright; Dave Piech; Commissioner Calkins; district2@santarosa.flgov; Sam Parker; County Attorney; Shawn Ward; DeVann Cook; Andrew Joslyn; E
Cc Dara Hartigan; Sandy Dimick; Kendall and Paul Creighton; Carmen Reynolds; Mark Stavros; Alexander Miller; editor@navarrepress.com; Lisa Newell; Maria Millic

(@) f there are problems with how this message is displayed, click here to view it in a web browser.
Click here to download pictures. To help protect your privacy, Outlook prevented automatic download of some pictures in this message.

‘ M SanctuaryEmail.pdf VH &) SanctuaryBxhibits.pdf v‘ oI ‘ o] 08062020.paf .

563 KB 9MB 1MB 339 KB

The third attachment (I | C) contains exhibits that | prepared this morning when | found out to my horror that the property had "changed hands”.
How many water wells for irrigation will be permitted? How long before we worry about salt water intrusion?
"In a letter issued April 16, 2020, FDEP officials questioned how much water South Santa Rosa's wells could really provide to customers.” (See las

Stormwater runoff heads south fo the Santa Rosa Sound - clearing 60+ acres in this area will be detrimental to all in the path of the runoff. Will County Offici:
own canals/ditches? that the County will buy up flooded properties? Let us not forget about Andrea Martinonis and the struggle she is still going through

Santa Rosa County doesn't care that older homes flood

O | 2 1NewMessage X | B SRCFL-LandUse Map x |+ - X
&« C &)  https//www.arcgis.com/apps/instant/interactivelegend/index.htmi?app 27144e7982d53a02bbdd5015 * ¢ 3
S/ OokStreetS12133-. [ SRCFL-LandUse Map [ Other favorites

SRCFL-LandUse Map

E el 1 igree e
Both parcels are show below — the 51.8 acre parcel is a mixture of partially hydric, all hydric, and a small area of not hydric soil - the 16.98 acre parcel is mostly
all hydric with a small area of partially hydric soil
‘.ﬁ The definition of a hydric soil is a soil that formed under conditions of saturation, flooding or ponding long enough
| during the growing season to develop anaerobic conditions in the upper part.

National Wetlands Inventeory -
Wetlands (Map Service)

Db . x| SRCPA X | @ SRCFL-LandUse Map x IS - 8 x
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project team
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Science is a Human Right AT EXCHANGE

Using a noise dosimeter, students measured the A“* . 5-!- e Wy P
gy 7 B o I G
: : : - s J“:t e 20 e s
change in the noise level on our field experience f‘;}‘ﬁ‘ " b ’%‘@T i
walk from Phyllis Wheatley Community School, up 17 7 4% 7 7 &
74 { £ i

the Lafitte Greenway to the Claiborne overpass.

- All communities deserve the E

opportunity to ask & investigate -
their scientific questions. R T

- Plan & budget together
- Manage data together
. Communicate openly, frequently

& effectively

Top images from “Field Study of the effects of I-10 Claiborne Corridor on '
the Treme Neighborhood” By Ms. Davidson's 4th grade class at Phyllis ks
Wheatley Community School May 2019
Bottom Image: Jamell Tate, Next City




Community Science Benefits...

communities and science

* Helps communities become  Generates new research
more resilient and sustainable. questions and approaches.

« Enhances communities' abilities * Increases public support for
to participate in, contribute to, sciences.
help guide, and benefit from - Helps scientists hone skills
sclence. and prepare for diverse

« Chips away at pressing global careers.
challenges.



Community Science Supports
Diversity, Equity, Inclusion & Justice

« Enlarges our conception of what
counts as science and who can be part
of science.

« An ally for communities that are
tackling injustice, by offering science
as a tool to ask and investigate their
questions.

« A way for science to learn about
equity from community organizations
that have more experience with
equitable ways of working.

Science Advances

§  RESEARCH ARTICLE | SCIENTIFIC COMMUNITY f ¥ in o

Topic choice contributes to the lower rate of NIH
awards to African-American/black scientists

-

In?ormatiom “‘-

3 wohith cammunicBkion protocsls
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Reduce Ewail heek N
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Adington, Virginia
Developing a Feasibility Study for Community
Choice Aggregation Renewable Energy Options
s R R

more

Aflanta, Georgia

Standardizing Greenhouse Gas Inventory’
Outputs for Decision-Making

Bamesville, Ohio

Establishing.a Low-Cost, Sustainable
Environmental Monitoring Program

Boynton Beach, Florida

Establishing Greenhouse Gas Targets to Inform

Climate Action Planning

Belmont County, Ohio

Analyzing Air Quality and Establishing Baseline
Air Monitoring

Boise, Idaho
Selecting Materials for Geothermal Systems

o BERE o

—
e
Cicero & Berwyn, lllinois.

Assessing Flooding and Hydrodynamics for
‘Community Revitalization

Beriin, Maryland

Restoring a Local Pond for Recreational Use

Boston, Massachusetts

Assessing Flood Risk of Food Distribution
Centers

City of De Soto, Misso

Assessing Flooding and Hydrodynamics for
Community Preparedness and Revitalization

Birmingham, Alabama

Incentivizing Clean Industry

< :r!mr\?ivﬂ!

Boulder, Colorado

Deepening a City-Wide Commitment

Clark County, Washington

Assessing the Impacts of Volcanic Rock Mining
on Rural Communities

<

Bronx, New York

Mapping Vulnerable Heat and Community
Health
(N

L

&

Cambridge, Massachusetts
Developing a Methodology for Measuring

Changes in Albedo to Reduce Urban Heat
Island Effect

Farmington, New Mexico

Designing a Makerspace to Support Innovation
in Econemic Diversity Opportunities

Brandywine, Maryland

Interpreting Local Air Quality Data to Support
Pollution Monitoring

Brookline, Massachusetts

Building Community Resilience to Extreme Heatl

: ; T
S i,
Brazoria County, Texas

Assessing Future Flood Risk for Sustainable

Bulacan Province, Philippines.

Investigating Environmental Impacts of Land
Reclamation Projects in Manila Bay Coastal

Cambridge, Ohio

Identifying Contaminants in Drinking Water

Flint, Michigan

Designing a Green Roof for Community Re-
vitalization and Empowerment

Bt ¥ R

Chelsea, Massachusetts

Synthesizing Climate Vulnerability Assessments

adl¥
Frederick, Maryland

Updating Precipitation Forecasts for Flooding
=7

Colebrook, New Hampshire

Remediating Groundwater Dioxane to Mitigate
Marl Pond Degradation

Corinth, Texas

Balancing Sustainability Priorities with
Development in an Urbanizing Watershed

Colorado

Optimizing Local Thresholds for Flash Flood
Prediction

Denver, Colorado

Assessing Unhealthy Air in Homes

Colorado

Encouraging Air Quality Data Collection and
[

Durango, Colorado

Updating a Greenhouse Gas Inventory

Glastonbury, Connecticut
Addressing the Public Health Effect of Well

Water Contamination by Naturally Occurring
Uranium

Gulfport, Mississippi
Assessing Flood Risks for Community-Led

Global

Opening Up the World's Real-Time Air Quality
Data

Hallandale Beach, Florida

Communicating and Acting on Climate Change

Granite City, lllinois

Improving Local Air Quality

Hayward, California

Gauging the Impact of Sea Level Rise on
Wetlands

THRIVING EARTH
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By the Numbers

>250 Projects Launched

532 Community Leaders

371 Scientists

173 Community Science Fellows
135 Unique cities/regions

39 States

10 Countries



How we enable
community
science
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A f_Ie_xibIe approach provides a AU THRIVING EARTH
guiding framework; together they
enable community science

Our Model:

* Flexible but guided framework: Scope-
Match-Solve-Share

¢ “One-to-one” community-scientist pairs

_(typ_ical_ly individual scientists, vs. TAGU
institutions) THRIVING EARTH

EXCHANGE

« A dedicated Project Manager (Community
Science Fellow) builds the bridge between
the community & scientist

 Free to communities
 Volunteer effort
« 18 month project duration
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Our Approach AT EXCHANGE

Scope is all about turning
community priorities into an
actionable project that
merges community and
scientific knowledge.

Shareis all about sharing the
highlights, milestones, results
and outcomes throughout all
phases of a community
science project.

-~
AGU

THRIVING EARTH
EXCHANGE

Solve is all about completing
your project. In this phase, the
project team develops a project
plan and works toward the
milestones they co-create.

Match is all about finding
the appropriate scientific
expertise for the envisioned
project.



Make-up of a Community Science A L3R | THRIVING EARTH

project team

Community Leads

Brings community context, knowledge, insights and
connections. Represents and speaks on behalf of the
community. Engages widely within the community
and ensures that the project is responsive to
community priorities and that it is relevant and
impactful in the community.

Community Science Fellows

Guides the team through the process, ensures
communication and coordination, primary connecting
point to Thriving Earth Exchange network and
resources. Recruits the community scientist(s).

Community Scientist

Brings scientific knowledge, insights and
connections. Engages as a representative of the
scientific community. Ensures that science is
relevant, responsive, and meaningful

Community Thriving Earth
Leads Staff and project

participants

~1
AGV

THRIVING EARTH
EXCHANGE

Community Community
Scientist Science Fellow

R




Examples of
Community
Sciencein

Action
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Community Science is With,
not For.

 Power of including all voices (who is at
the table?)

« Creativity and patience in defining a
problem

 Many people won’t share your priorities
as a scientist. However, science can help
them reach those priorities in ways that
also tackle yours.

V ad |
AGU

THRIVING EARTH
EXCHANGE
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Mapping Natural and
Developed Resources
to Encourage
Responsible Growth

Santa Rosa County,
Florida

Image credits: Elisabeth Pavlick
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Scope: MN\INS EXCHANGE

Define a project that uses Earth and space
science to advance community priorities.

!

Santa Rosa County

What strengths does the A
community have? =

What are the community’s s

challenges and priorities? Project Partners e
How do they connect to Earth and A

space science? @) gélshrf}ATE
How could a scientist contribute? PROJECT

Anthropocene Alliance
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Recruit a pro-bono scientist to co-lead the project with
community leader(s).

What kind of scientist is needed for this project?
What skills should they have?
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Amy Richardson Chris Curb
Geologist Stormwater Engineer,

FloodDefenders.org

Ryan Kmetz

Climate Resilience
and GIS Professional
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Provide ongoing coaching and connections to make an impact

I

C @ O 8 https://www.arcgis.com/apps/instant/interactivelegend/index.html?appid=f8a929ea27144ef982d53a02bbdd5015&center=-87.0255,30.39 " ¥¢ [\ En @ =
g

SRCFL-LandUse Map

Yniestra

Bohemia

Brent
‘ T s, P ® Wetlands - Backup Source
/ : (USFWS)

D @& Wetlands (USFWS)

Wetlands - Backup Source (USFWS)

E1UBL i B R g ' , § D & National Flood Hazards Layer

Wetlands m ‘ ey 1 :"" P b (FEMA)

. Estuarine and Marine Deepwater

'
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. Freshwater Forested/Shrub Wetland 4 "" o\.\|'\‘5“""r Y R Baach @& Public Water Supply (PWS) Wells
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. Lake 4"7(.)”““‘ Beach
. Other ‘

B Riverine - & USA Flood Hazard Areas (FEMA,
8008 ESRI)

. Freshwater Emergent Wetland - lj“
L #

& FDEP Cleanup Sites (FDEP)

State of Florida. Earthstar Geoaraphics | US Fish and Wildlife Service. Ecoloaical Services. National Wetlands Inventory Proaram | FDEP. CONANP. Esri. HERE. Garmin. SafeGraph. GeoTechnolodies. Inc. METI/NASA. USGS, EPA NPS. USDA Powered bv Esri
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(o) R b pensacola news journal
Legals Q

News Sports Play Civiccon Opinion Obituaries eNewspaper

OPINION This piece expresses the views of its author(s), separate from those of this publication.

Santa Rosa Citi Coalition © .
Llnksforda'navlewlngtnolfnre:dsthg?;unnt;.’:me,andfaderalsourcas. WIII overdevelopment Increase

flooding? We can stop it. | Guestview

Dara Hartigan Guest columnist
Published 6:00 a.m. CT Oct. 16, 2022

Flood Damage Survey - Tell YOUR Story by Taking a Survey

Click Here to Access the Free Mapping Tool

Santa Rosa County Flooding Story Map

Recording of Introeductory Webinar on Mapping Tool

(@) (B)(B) (®)

ﬁil:] Training Video for the Mapping Tool
N
g
| @ Instructions and Help with Examples
L5
@ YouTube
Ve
| @ Frequently Asked Questions
'\_ ......
i Land Use and Environmental Tool for
l.\|:|='5 Santa Rosa County Final Plats Residents of Santa Rosa County
v

MNawval Air Station Whiting Field PFAS

=

Welcome! We're excited you are here to learn about a new free
and accessible mapping tool that will allow you to easily explore
information related to wetlands, flooding, zoning, and many other

features that could have an impact on the county.
- 4 : = Ph”;g
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BBl ) 0517928 - Walkdhrough >

Thriving Earth Exchange - a Program of the AGU

<&

WAWAWA

-

https://linktr.ee/santarosacitizens

Community Web Application How-To
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Addressing MANI S EXCHANGE
the Public
Health Effect of

Well Water
Contamination by
aturally Occurring

Uranium
Glastonbury, CT




Scope:

Define a project that uses Earth and space
science to advance community priorities.

What strengths does the
community have?

What are the community’s

C

nallenges and priorities?

ow do they connect to Earth and
nace science?

H
S
H

ow could a scientist contribute?

AF21 |

Richard J. Johnson,
Glastonbury Town
Manager

Wendy S. Mis,
Glastonbury
Director of Health

THRIVING EARTH
EXCHANGE
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Match: AU\;I EXCHANGE

Recruit a pro-bono scientist to co-lead the project with
community leader(s).

What kind of scientist is needed for this project?
What skills should they have?

Hari Kandel, Lake Rachel Coyte, Duke
Superior State University University
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MN\IND EXCHANGE
Provide ongoing coaching and connections to make an impact

What did we find out?

The original source is likely Geology and geochemistry

Glastonbury Gneiss, a type of change over time, allowing
bedrock known to uranium to enter into the
contain uranium. surrounding groundwater.

Since the underlying geology 70% of the wells with uranium
is fractured, water quality

prediction for individual wells concentrations
i : > 30 ppb are deeper than 400 ft.
is unreliable.

Next Steps: Citizens Next Steps: Town

Work with consulting firm
Tighe and Bond to evaluate
opportunities to extend public
water service to areas with
high uranium levels.

Submit test results from
untreated well water to the
Glastonbury Health
Department.
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Our Community » About Us » PR & Communications » Town Updates »

News

Town and TEX finalize Scientific Report Regarding Uranium
in Glastonbury Well Water
Post Date: 06/23/2021 8:35 AM

In 2018 and 2019, the Town of Glastonbury was notified by homeowners from the Minnechaug
Mountain and Chestnut Hill Corridor sections of town that they had detected elevated levels of
naturally occurring uranium in their well water. In response to these concerns, the Town engaged
Thriving Earth Exchange (TEX) to study the naturally occurring uranium observed in groundwater
in these sections of town. TEX connects communities with scientists and supports them as they
work collaboratively to tackle local challenges related to natural hazards, natural resources, and
climate change.
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Developing Strategies
for Mitigating Heat
Islands in La Crosse, WI

b ]

City of La Crosse, WI

Image credits: City of La Crosse
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Scope: MN\INJ EXCHANGE

Define a project that uses Earth and space
science to advance community priorities.

What strengths does the '{:?tWisf'f_Uhcl;ma"
' Ity Of La Lrosse
cO unlty have? Environmental

What are the community’s Planner
challenges and priorities?

How do they connect to Earth and
space science?
|_

ow could a scientist contribute?
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Recruit a pro-bono scientist to co-lead the project with |
community leader(s).

What kind of scientist is needed for this project?
What skills should they have?

Generally, the project team is looking for team members who can

brainstorm options and provide:

- Policy options for mitigating heat islands in the city E B

- Planapilot project to test out different strategies =

- Knowledge of which tree species will be best suited for La Crosse’s E | :
climate

Learn more about the project and apply here:
https://thrivingearthexchange.org/project/city-of-la-crosse-wi



https://thrivingearthexchange.org/project/city-of-la-crosse-wi
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Get Involved MN\IND EXCHANGE

AGU Thriving Earth Exchange is a program where you can practice these skills
AND contribute to positive impact in communities at the same time

@

Join us as a Community Scientist Join us as a Community Science Fellow

We'll connect you to community groups that We'll train you in Thriving Earth

need your scientific knowledge, skills and Exchange’s community science approach
network. and support you in managing a project.
 Allcareer stages welcome  Allbackgrounds and career stages welcome
« Requirements vary project-by-project « Threetrainingsin 2023!

« Selectiononrolling basis



Thank You

thrivingearthexchange@agu.org

W @ThrivingEarth
www.ThrivingEarthExchange. org A V ad | l

fa\ "4V

THRIVING EARTH
EXCHANGE
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