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FIRST: this presentation, like all presentations, represents my Striped bass Smallmouth bass  Largemouth bass Bluefish
interpretation of the work of many, many, many people, including g . , ‘
scientists, actvists, leaders, community members, family, friends, and Se du 1 v 9 : v
. . . . Brown bullhead White perch Carp Rainbow smelt
complete strangers generously sharing their expertise with me along the F
: : AN 2«
way. I thank you for your trust in me and your patience when I so often e g S T 55, i

Atlantic needlefish
Goldfish

did not fully understand. I am still trying.



What is community?




Why me?

e Biological Oceanographer
« Environmental Microbiologist
« AHuman......

» | am accountable to: scientific
community, watershed community,
family, friends, EJ, queer, academia

hilosophy:
ealt y People = Healthy Planet

* My strategy:
water science + water communities =
better science and better communities




What is water?




What is science?

Science (from the Latin word scientia, meaning "knowledge")m is a systematic
enterprise that builds and organizes knowledge in the form of testable

explanations and predictions about the universe.l213114]

Knowledge = Power
In this day and age, knowledge/science is POLITICAL.

Just ask:
Dr. Timnit Gebru, top Al ethics researcher (nttps://ai.stanford.cdu/~tgebru)
Re bekah JoneS, data scientist (https://en.wikipedia.org/wiki/Rebekah_Jones




What is science?




What is science?

"In the beginning, there was only moisture,
which became clouds. The Great Father Sun, the
Creator Awonawilona, thickened the clouds into
water that then formed a great sea. With his own
flesh, Awonawilona fertilized the sea and green
algae grew over it. The green algae produced the
earth and sky. The marriange of earth and sky and
the action of the sun on the green algae produced
all living things."

--Zuni mythology (Bierlein 1994:67-68)
(http://www.ashiwi.org/)



They are BOTH science.

"In the beginning, there was
only moisture, which became
clouds. The Great Father Sun, the
Creator Awonawilona, thickened the
clouds into water that then formed
a great sea. With his own flesh,
Awonawilonaifertilized the sea and
green algae grew over it. The green
algae produced the earth and sky.
The marriage of earth and sky and
the action of the sun on the green
algae produced all living things." & ..
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Healthy People = Healthy Planet

Case #1: Air

- 7 mi“ionm&mMM
?‘u from air poliution - both household and outdoor.
. Among these deaths:

Welcome to “Cancer Alley,” Where Toxic
Air Is About to Get Worse

Air quality has improved for decades across the U.S., but Louisiana is backsliding. Our analysis
found that a crush of new industrial plants will increase concentrations of cancer-causing
chemicals in predominantly black and poor communities.

Study estimates exposure to air pollution
increases COVID-19 deaths by 15% worldwide

27 Oct 2020

World premature deaths from exposure to Megacities of 2025
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Healthy People = Healthy Planet

Case #1' Air

J £ ,” :

(_'.an (Talifornia’s Iconic Redwoods Survive

Climate Change?



Healthy People = Healthy Planet

Case #2: Water

Update on Newburgh Water
Contamination Issue

By Jennifer L. Warren

" NEWBURGH - Perflucurooctanesulfonic acid,
PFOS and Perflucrooctanoic acld, and PFOA have

r many in the City

<007, pp, TR 1608

n Socety of Tropical Medcne and Mygane

Human Intestinal Parasite Burden and Poor Sanitation in Rural Alabama

Megan L. McKenna,'t Shannon McAtee, 't Patricia E. Bryan,' Rebecca Jeun," Tabitha Ward,' Jacob Kraus,' Maria E. Bottazzi,’
Peter J. Hotez,' Catherine C. Flowers,” and Rojelio Mejia’™

'Departments of Pediatrics and Medicine, National School of Tropical Medicine, Baylor College of Medicine, Houston, Texas; “Alabama Center for
Rural Enterprise, Montgomery, Alabama




Healthy People = Healthy Planet
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Stranded whales and dolphins offer a

snapshot of ocean contamination

"Many of the chemical profiles that we see in cetaceans are similar to

the types of chemical profiles that we see in humans who live in those Herbicide, Lead, and Other Poisons Found in Bodies
coastal areas." of Stranded Dolphins and Whales

J. Treg Med Myg NS, 2007, pp, TR 1608 Q
M, O3E
t O 2017 by 1

Rt

Human Intestinal Parasite Burden and | ﬁ | -

Megan L. McKenna,'t Shannon McAtee, 't Patricia E. Bryan,' Rebe
Peter J. Hotez," Catherine C. Flov - : e . LN ) Recent Video

'Departrments of Pediatrics and Medicine, National School of Tropical Medicing
Rural Enterprise, Montgo




Spoiler Alert! My Punchlines

We are on the verge of pressing a massive "RESET" button. Science is not enough. Laws are not
enough. Trust has been broken on all levels. What is the best strategy for moving forward on
water stewardship? Who has the knowledge? Who has the power? If these aren't the same
people, we need to make some big changes.

We need new strategies for these unprecedented times:

« Regulation does not equal stewardship. Institutions like DEC, EPA cannot achieve equitable
access to shared resources like water and air on their own. We, the community, must be
more involved.

« We need to shift our perspectives from "is it safe to swim?" and "are we protecting the
fish?" to "do we ALL have equal access to clean water?"

« Put people first, ALL people -- and the fish and clean swimming beaches must follow!

« We need to move our citizen science into true community science (functional, defensible,
active).

« Holistic water stewardship requires paying attention to air, as well.

A reminder:

We are ALL frontline communities when it comes to water and air. Community science is our
early warning system. It is reasonable to demand attention/action from our elected officials
and tax-supported institutions when we observe and document an issue. We should never
agree to rules restricting our capacity to make and communicate these observations.




We (all of us!) are the front line.
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We (all of us!) are the front line.




We (all of us!) are the front line.
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We (all of us????) are the front line.

Dakota Access Pipeline




The "we" in the Hudson River watershed

We are fighting to protect

hared resources on indigenous
AThENafincoke Lenni-lenape, %6 > ge
P ) 30 nn'}nﬁlemlz(a;nlnmannmta n\ homelands. Peoples of indigenous
’;i' ", L _ ;‘ SR nations are integral to our water

communities. These nations

et NaVe scientific and historical

' w knowledge/experience that no US
B scientist or government official
currently has.

Te Downba
WI: N(‘L SHU. M_Rl_
The Tribal Saga of Now Jorsey’'s Nanticoke and Lenape Indians

Stockbridge-Munsee Community
Band of Mohican Indians

Remember: While the drivers
may be different this time, climate
change has occurred in the Hudson
Valley before. These communities
have expert knowledge.

"People of the waters that are never still"




Protecting Shared Resources

Figure based on 2017 discussion with
Robyn Smyth (Bard College) and Kate

Meierdiercks (Siena College) Co m m u n ity Of U se r s
(public, private)

Environmental > Decisionmakers

rrrrrrrnnnnnnnnnas

Scientists (Municipal, State, Federal)

« We have limited capacity to make meaningful change with current
avenues of communication and distribution of resources/power.

« Recent actions by Feds, EPA, NY DEC have reduced/delegitimized
community voices in water stewardship.



Protecting Shared Resources

igure based on 2017 discussion with
Robyn Smyth (Bard College) and Kate

eierdiercks (Siena College) Co m m u n ity Of U se r s
(public, private)
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Community .

@ Science % d

Environmental Decisionmakers

Scientists (Municipal, State, Federal)

« Regulation does not equal stewardship. Institutions like DEC, EPA
cannot cannot achieve equitable access alone.

« Need a shared forum where different ways of knowing and
community connections to these are re-centered -- community

science (beyond citizen science)?



Community Science (Common Sense)




Protecting Shared Resources

igure based on 2017 discussion with
Robyn Smyth (Bard College) and Kate

eierdiercks (Siena College) Co m m u n ity Of U se r s
(public, private)
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Environmental » Decisionmakers
Scientists (Municipal, State, Federal)

« Organized communities are better equipped to advocate for shared

resource management
« Organized communities can collectively shift culture, addressing

sources of inequity



Protecting Shared Resources

igure based on 2017 discussion with
Robyn Smyth (Bard College) and Kate

eierdiercks (Siena College) Co m m u n ity Of U se r s
(public, private)
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Envnronmental » Decisionmakers
SClentlsts (Municipal, State, Federal)

« Science informed by community interest and fueled by community
participation will help to shift cultural norms

« Communities ask the best scientific questions, bringing creativity to
the process



Science + Communities

o

Eli Dueker &= . 9 1,

Too funny! | hear you

real needs of real people with my science.....))...

‘ Darth Vader

sincerely,

Every Star Wars Fan.

work harder to meet the




Protecting Shared Resources

Figure based on 2017 discussion with
Robyn Smyth (Bard College) and Kate

Meierdiercks (Siena College) Co m m u n ity Of U se r s
(public, private)
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Betters Better sions

Environmental » Decisionmakers
Scientists (Municipal, State, Federal)

« Supported by better science that is widely understood by (and
performed by) the community, decisionmakers can be better informed
and more agile in addressing water threats. Plus, they have the power
of community (voters, taxpayers) behind them, and a real sense of

accountability.



Protecting Shared Resources

Figure based on 2017 discussion with
Robyn Smyth (Bard College) and Kate

Meierdiercks (Siena College) Co m m u n ity Of U se r s
(public, private)
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Environmental » Decisionmakers
Scientists (Municipal, State, Federal)

» True stewardship requires everyone to be part of the scientific process
and communication. We need science that is generated by and used by
a full community of stakeholders.

e Challenge: how do we (all of us, here, now) collaborate to make this
real?



| don't know for sure, but....... ?

What about fundamentally reorienting our
science, our regulatory work, our stewardship
efforts, to address issues of environmental
racism specifically? How about centralizing and
supporting environmental justice as opposed to
environmental conservation? This will require
having ALL voices at the table. The end result
would potentially be far better and, more
importantly, defensible in the long-term.

Also. There is already a comprehensive roadmap --



J e m EZ P ri I1 Ci p leS (https://www.ejnet.org/ej/jemez.pdf)

o Be Inclusive (whois our leadership? are we including all stewards?)

« Bottom-up Organizing (what are priorities/needs of the people?)

» Let People Speak for Themselves (more knowledge!)

« Work Together in Solidarity and Mutuality (sharing power)
 Build Just Relationships Among Ourselves (becoming whole selves)
o« Commitment to Transformation (change is tough but required)
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Dr. Barbara J. Love



Bard: Community + Science

JCENTER FOR THE STUDY
OF LAND, AIR & WATER

’;"\ A""._A\.J ”;’,ﬁw

PROGRAM  RESEARCH ¢ ENGAGEMENT  PEOPLE NEWS ¢ EVENTS  EUS HOME

EUS IS AN INTERDISCIPLINARY PROGRAM THAT EXAMINES THE
INTERDEPENDENCE OF HUMAN SOCIETIES AND THE PHYSICAL ENVIRONMENT.




Bard Water Quality Collaborations

SKWC: Saw Kill Watershed Community

As a community member

W PSSR I S ORGET
CENTERFORTEHE STUDYEL i S S :

== . (tools, time,
=2 people,experts,
7 access to
funding)

As an academic

community-
builder




Saw Kill Watershed Community

I:I County
1

, Town

— Road

——— Saw Kill Watersheds from the USGS National Hydrography Dataset
Sub-basins delineated by Hudsonia Lid. Using ArcGIS 10.3.
Note: sub-basins in gray must be reconciled with
Other stream pre-existing hydrological data, and will Ikely be combined

cent sub-basins.
[ watershed R =

[ sawKill sub-basin

Are watersheds a new way to think about neighborhoods?
--Bob Wills, Dutchess County



Community Questions:

1. Is nutrient loading an issue on the waterway?

2. Are leaky septic tanks contaminating the
waterway and aquifer?

3. How do we better manage floodwaters
during extreme weather events?

4. Are road salts a problem for our waterway
and/or drinking water?

5. Is our drinking water protected sufficiently?



Community Science

» Long history of community/science on the
Saw Kill (as early as 1976) and connection
with Bard College resources

P FAVETER UNITS ] 2 3 4 6 7 a 9A 9% ¢ W 1 1 A 12m
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Community Science: baseline

» Students and community members digitized
and analyzed these data (1976-1982) to begin

to answer the road salts question

Chloride (mg/L)

Dec

Jan Feb Mar Apr May June July Aug Sept Oct Nov



Community Science: monitoring
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Community Science: water monitoring
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Protecting Water Resources

Figure based on 2017 discussion with
Robyn Smyth (Bard College) and Kate

Meierdiercks (Siena College) Co m m u n ity Of U se r s
(public, private)

Beﬁe@munity ”:.

Community

Science 4
Betters ce Better

Environmental
Scientists (Municipal, State, Federal)

sions

orrrrenrennnenennnsy DECISiONMakers

« We are realizing the difference between citizen science and
community science......but we need to take the next step --

reconceptualizing the utility of monitoring, centralizing people and
their concerns. Because there is no other option.



This is NOT rocket science. It's often
common science/sense.

The Effects of Sewage Discharge on Streams
Author(s): H. W. Streeter
Source: Srwag(' Works Journal, Oct., 1931, Vol. 3, No. 4 (Oct., 1931), pp. 713-723

Published by: fwef?
Stable URL: https://www jstor.org/stable/250268101

. Excessive bacterial pollution, notably by organisms of human in-
testinal origin.
2. Over-depletion of the normal dissolved oxygen content of stream

waters.
3. The presence of specific substances in stream waters which may

exercise toxic effects on human or domestic animal consumers of the water;
may render it unfit for industrial or general domestic use; or may cause
damage to bridges, dams and other structures in or along the stream.




Water + Air: Historical Context

« Miasma Theory




Historical Water + Air Quality

« Miasma Theory
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Historical Water + Air Quality

« Miasma Theory

V.\La;été.Heaps
o A
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Historical Water + Air Quality

« Miasma Theory > Germ Theory




We (all of us!) are the front line.




We (all of us??) are the front line.

e Sacoby Wilson

] CJ.
HANOoTHeA

Other Affillations: UMD Prevention Research Center

CONDG

Phone 105-3136 | Email r.wxl.‘;on‘?‘_n umd.edu
CASUALTY...

Laboratory Website

LA L3 o
One thing that Covid-19 has done, it has made a lot of populations we made
invisible, visible. Nursing home populations. The meatpacking industry.
Prisons. Communities impacted by environmental injustice. These are
communities that we've thrown away. We've made them invisible, but
Qovid-19 has madg them visible.




Community Science: air monitoring




Community Science: air monitoring

Community Air Sampling




Watersheds + Airsheds = Better
Management of water?

e Airshed:

« a part of the atmosphere that behaves in a coherent way with
respect to dispersion of emissions; geographic area where local
topography and meteorology limit dispersion of pollutants away
from area

X,

Sub-basins of the Saw Kill Watershed, Dutchess County, N

\.-'-Z




Extreme Case: Aeration Remediation

° ° ° e @ e 7|
- Aeration remediation g =

in Newtown Creek: ‘ e .
bubbling since 2010 >
" ’ %,‘-

BUBBLE

FILM\

RESTORE
REVEAL

NEWTOWNCREEKALLIANGE v TALIZE - ‘_ s e



Water Planet: Rivers everywhere!

T [Ne Valid Data
Water Vapor (g /cm®)  Oct 3-12, 1992



Water Planet: Rivers everywhere!

eli want for christmas is you
can u imagine if someobody privatized air and literally started selling air for

profit that would be crazy lol anyway | gotta go pay my water bill before my

landlord kicks me out of my apt

B O S ENo Valid Data
Water Vapor (g /cm®) Oct 3-12, 1992



Let's do this.

Next Steps:
« Holistic approach to water stewardship -- water and air.
Reconceptualizing and reanalyzing existing environmental data -- it's
out there!
Consolidating and sharing resources.
Power analyses: who has the power? How do we influence them?
Diversifying funding streams: community members and local
governments, private foundations (but be careful!).
o Affiliating all monitoring efforts with nearest academic institutions.
« Building community science capacity.

e Gathering community, building resilience

« Identifying questions

« Building tools to answer them

« Reminding governmental institutions that regulations do not

equal stewardship



Thank you! And more info --

o Eli Dueker: edueker@bard.edu

« Bard Community Science Lab: ldrew@bard.edu,
https://landairwater.bard.edu/projects/community-science-lab/

« Saw Kill Watershed Community:
https://sawkillwatershed.wordpress.com/

Resources for learning more:

« https://www.reimaginerpe.org/ejprinciples

« https://www.ienearth.org/

« https://climatejusticealliance.org/workgroup/it-takes-roots/
« https://www.weact.org/

 Hudson Valley Environmental Justice Coalition



