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OVERVIEW - CITIZEN SCIENCE & CLIMATE CHANGE IN SOUTHERN CONNECTICUT

East Shore District Health Department (ESDHD) initiated a series of Climate Change Awareness Research Projects.

Projects have evolved to include citizen science “hands-on community engagement”.
 Local neighborhood residents & businesses actively participate and donated funding.
» Research Projects include —

» Worlds First Solar-Electric Pump-out Boat

 DNA Microbial Source Tracking Water Sampling & Community Clam Digs
» Preemptive Beach Closure Policy

* Photojournalism Climate Change Initiative

Empower our communities through informed decision making with the underlining themes:

* Trust

 Transparency

* Innovation

« Sincerity (Human Component)




PROJECTS EVOLVED INTO PH.D. RESEARCH THESIS

The genesis of the Climate Change Awareness Projects became
apparent when we identified that climate change was not well
understood in the community.

There was a lack of a sense of urgency around climate change.

ESDHD recognized the need to increase the conversation around
this critical topic with an emphasis on Community Engagement.




MERGED CLIMATE CHANGE & CITIZEN SCIENCE

The withering tree has potential to be revived -

Heather Soroko that of being a good Parent, a good Child, a good Husband, or Wife, a good
Neighbour or Friend, a good Subject or Citizen.”” - Benjamin Franklin, 1760

“For there is no Rank in Natural Knowledge of equal Dignity and Importance with



CITIZEN SCIENCE - PUBLIC HEALTH EVOLUTION...

Citizen science (CS) refers to the participation of the public in engaging and contributing to the sharing and acquisition of
information.

History - Dates back to Aristotle, 1,200 in Japan, 1600’s in the U.S. Benjamin Franklin, 17" century in the U.K.

CS is done in collaboration with scientists and researchers who offer guidance and leadership, along with coordination of
a project (National Geographic, 2021).

European Citizen Science Association, under the direction by the Natural History Museum London developed the 10
Principles of Citizen Science, an easily understood, universal standard was formed and provided in 26 languages
(Robinson et at. 2018).

The Ten Principles of Citizen Science also inspired and shape the U.S. agenda on citizen science (Robinson et al. 2018).



RESEARCH SUMMARY

Title:

Climate impacts, water quality and citizen science in coastal southern Connecticut: A review of factors supporting practical public health engagement

Author’s Intended Research Purpose:

Conduct a qualitative ten-year data review of six research outputs to explore the relationship between climate change and citizen science of the research outputs with a focus on how to
implement successful public health practical policy. To include/acknowledge the ongoing research studies as discussed.

Thesis:

Explored best strategies for community understanding and participation, investigate the association linkages between stakeholder participation and education, and examine the relationship
between local public engagement and successful public health academic research in a timely manner.

Critical aims/goal appraisal:

Developed a systematic executive framework that pulls together the citizen science literature from each study/patent output, with a comprehensive review clearly identifying the research
limitations, gaps, and complications as well as the opportunities for successful, practical-based public health policy implementation.

Research Objectives:
How can governmental agencies earn local community trust towards improved public health policies leading to a better quality of life outcomes through citizen science?

What approaches can governance take to harness and mobilize the energy of scientific “boots on the ground” localism to improve specific environments and climate change concerns, while
promoting public health initiatives and local research?

Does innovation and creativity in public health solutions inspire and engage local communities for support?

Can the human component of sincere communication form part of essential strategies in successful public health policies?



PH.D. PROPOSAL - COHESIVE BODY OF RESEARCH THAT INTERGRATES CLIMATE CHANGE

WITH CITIZEN SCIENCE

6 RESEARCH OUTPUTS OVER THE PAST 10+ YEARS

*Last/Corresponding Author & Public/In-kind Funding

Hemez C, Ryan E,
Chiu J, Sun J, Dubrow
R, Pascucilla MA.
Climate, Health, and
Cost Impacts of Solar-
Electric Pumpout
Boats, New Haven,
Connecticut. 2016.*
$5,000.00~

Worlds First Solar
Electric Pump-out
Vessel 2017

Launched 2029
$352,000.00~

Brooks L, Romrick L,
Pascucilla MA.
Pollution Source
Survey and
Assessment of the
Farm River Watershed
in East Haven and
Branford, Connecticut.
2012.* $76.945.00~

Provisional Title:
CLIMATE IMPACTS,
WATER QUALITY
CITIZEN SCIENCE IN
COASTAL SOUTHERN
CONNECTICUT: A
REVIEW OF FACTORS
SUPPORTING PUBLIC
HEALTH ENGAGEMENT
2021

Dubrow R, Esenther S,
Jossart C, Schlick K,
Wang N, Pascucilla MA
Improving Water
Quality in the Short
Beach Neighborhood
of Branford - A Citizen
Science Project, New
Haven, Connecticut.
2018. * $4,000.00~

Lehane A, Marks B,
Ramsden D, Chen R,
Dubrow R, Pascucilla

MA. Bacterial
Contamination in Long
Island Sound:
Improving Beach
Closure Policy and
Assessing the Impact of
Climate Change, New
Haven, Connecticut.
2016.* In-Kind Funding

Brooks L, Cooper M,
Caccone A, Knauf D,
Pascucilla MA.
Microbial Source
Tracking (MST) -
Analyses in the Sasco
Brook, Lower Farm
River, and Goodwives
River Watersheds in
Long Island Sound, New
Haven, Connecticut.
2017. * $94,099.00~




RESEARCH PROJECT STARTED IN 2010 & COMPLETED IN 2012

THIS STUDY SERVES AS THE FOUNDATIONAL PH.D. RESEARCH

* Collaboration with Yale
University on an DNA Microbial
Source Tracking (MST)

« At the time, DNA MST was
Non-Approval EPA Methodology

* Project was grant funded by
State

* Presented in State & Local
Venues

* Research Project & Local Clam
Dig

 State of Connecticut Public
*Last/Corresponding Author & Public/In-kind Funding Domaln - Far'm VIa‘blllty
Database



RESEARCH PROJECT STARTED IN 2016

JOURNAL OF ENVIRONMENTAL HEALTH - FINAL PEER REVIEW

Lehane A, Marks B,
Ramsden D, Chen R,
Dubrow R, Pascucilla MA.
Bacterial Contamination in
Long Island Sound:
Improving Beach Closure

Policy and Assessing the
Impact of Climate Change,
- Preemptive Closure As A

Public Health Control

New Haven, Connecticut. °
2016.*

*Last/Corresponding Author & Public/In-kind Funding

Presented at 4+
Professional Venues
(Additional State/local)

State supported this
research-based report as a
model for other LHD’s

Local beach closure
policies were implemented

Example of Practical
Public Health Research



RESEARCH PROJECT STARTED IN 2017

JOURNAL OF ENVIRONMENTAL HEALTH - FINAL PEER REVIEW

,,,,,,,
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*Last/Corresponding Author & Public/In-kind Funding

Presented at 8+ Professional
Venues (Additional State/local)

This Research was a multi-
collaboration between
Government, Academia and
Private Industry — Grant Funded

Intent of study is to get
States/US EPA to fund/provide
DNA sampling as a Public
Health Tool — Root Cause
Solution

To protect recreational Bathing
Woaters

Expand sea farming in Long
Island Sound -= New York & CT



PROJECT STARTED IN SPRING 2017

*Last/Corresponding Author & Public/In-kind Funding

AMERICAN JOURNAL OF PUBLIC HEALTH - ACCEPTED MAY 2022

Dubrow R, Esenther S,
Jossart C, Schlick K, Wang
N, Pascucilla MA Improving
Water Quality in the Short

Beach Neighborhood of
Branford — A Citizen
Science Project, New

Haven, Connecticut. March
2017. * $4,000.00~

Presented at 6+ Professional
Venues (Additional State/local)

Partnership - State Health & Yale
University

Grant Funded - Limited, with lots
of in-kind support

Citizen Science Community
Research

Research Led Practical Public
Health Intervention - Expanded

Public Sewers

Study will continue this summer



PROJECT STARTED IN 2016

PUBLISHED IN 2020 - JOURNAL OF WATER PRACTICE AND TECHNOLOGY

*Last/Corresponding/ Author & Public/In-kind Funding

Hemez C, Ryan E, Chiu },
Sun J, Dubrow R, Pascucilla
MA. Climate, Health, and

Cost Impacts of Solar-
Electric Pumpout Boats, New
Haven, Connecticut. 2016.*
$5,000.00~

Presented at |5+ Professional
Venues

Goal - Promote this
technology in recreational and
working commercial vessels

Included an environmental life
cycle analysis

First national survey of pump-
out vessel programs

Showcased the world’ first
solar electric operational
pump-out vessel.



PROJECT STARTED IN 2016
GRANT FUNDED - 302K / 50K LEVERAGED PARTNERSHIPS
THE WORLD’S FIRST FULL SIZE SOLAR ELECTRIC OPERATIONAL PUMP-OUT VESSEL
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WHAT LIFE IS LIKE IN CONNECTICUT
NOW

Increasing temperatures

3.0 — 3.5 degrees increase in the last century — 6 of the 10 hottest years since 2005.
Rising sea levels and increasing flooding — 8-9-inch sea rise with high -tide flooding
Erosion of wetlands, which are already under threat by human activities
Modification of ecosystems — Seasons & Growing Timelines are shifting.
Alterations in temperature and precipitation affect acute and chronic diseases
Vector borne diseases are becoming more prevalent

All 1n all, the balance of life in Connecticut is changing, and will continue to evolve...

(EPA, 2016, Bozzi et al. 2020)



ONGOING CITIZEN SCIENCE & CLIMATE

CHANGE RESEARCH*

Project Title: Climate Change in Connecticut: A
Research & Photojournalism Road Map to Awareness

CLIMATE CHANGE IN CONNETICUT: A CITIZEN SCIENCE RESEARCH AND
PHOTOJOURNALISM ROAD MAP TO AWARENESS

M. Pascucillal?
'

(o

Background

Variations in climate are a natural process, but these
changes have been accelerated by human behavior.
Extreme weather patterns are leading 1o excessive
heat and drought, igniting wildfires. Storms with
torrential rain led to large-scale flooding. Sea level
rise is eroding beaches and wetlands. Seasons are
displaced and are becoming less predictable.
Research explains the negative effects of
industrialized society on the planet. The impact of
cimate change increases disease burden,
diminishes water supplies, and threatens food
production leading to economic, social and political
uncertainty.

Climate change will challenge everyone. There is a
need to bring greater awareness and urgency to this
global threat. Citizen science in partnership with
scientific research is a way to equip climate
ambassadors to gather local storles and
observations to further develop an understanding of
climate change. This empowers communities to
advocate for a comprehensive plan to mitigate and
find balance/harmony with climate change impacts.

Review of the existing studies (including the Town
Coastal Resilience Plans of the selected
communities and the 2018 South Central Regional
Councll of Govemments (SCRCOG) Hazard
Mitigation Plan) as well as current available data
regarding climate change and expected sea level
rise scenarios Including mapping of them onto the
specific geography of the Town. Review also
included the Govemor's Council on Climate Change

The withering tree has potential to be revived®

“Once we start to act, hope is everywhere’,
Greta Thunberg, 2019

Climate Change in Connecticut
A Citizen Science Perspective

Recommendations and Yale Center on Climate

Change and

duled with different residents of the community Awareness may be our most important
to explore and understand their personal experience

Regardless of the origin of the warming climate,
Health Report. Interviews were e must ACT

earth from humankind.

with the effects of climate change in the community.

. | Resibert Con Accezsed dune 26,
2021, MipseaTiontzonnactcul ucam scevi

I want to Acknowledge Heather Soroko for the artwork
graphs and assistance on this project *

Greenhouse gasses (one of the by-products of
human activities) traps heat from the earth that
would otherwise escape into space. More
greenhouse gasses trapping more heat. High
temperature especially within the context of extreme
temperature variations provides little insufficient time
for the body to acclimate to new temperature. The
resultant effect is heat related illnesses. Extreme
events (e.g.. heavy rainfall) overwhelm the natural
ind de systems to its
occurrences. A typical example is flooding. A typical
example is flooding. The increasing proportion of
elderly population (as shown in the figure A.) in
Connecticut emphasizes the need to take adequate
action as this population are much more vulnerable
to the effects of climate change.

Apart from direct injury and instant death (in the
case of drowning for example), these events expose
people to contact with pathogens and vectors which
can lead to upper respiratory symptoms, allergic
reactions, chronic obstructive lungs disease,
exacerbation of asthma, etc. Infectious disease e.g.,
West Nile Virus vectors have been shown to
increase in abundance over the year with increasing
climate change. Exception to this is Lyme disease
which has been on the downward trend over the
years, however, the variation in weather conditions
drives the earlier onset of this infectious disease’.
With those research findings, on the long run,
increased viral infections will be recorded.

In addition to the above health and safety domains
of the environmental effects, the University of
Connecticut publication on “Climate Change
Vulnerability Index.” further discusses Nutrition, food
security and food safety as well as mental health
and well-being. In extreme weather conditions like
drought, extreme heat and increased carbon dioxide
levels, there is a reduction in crop yield and livestock
produce (egg. milk, and fish) as well as nutritional
qualities of crops due to depletion of essential
minerals such as calcium and magnesium.
Ultimately resulting to nutritional deficiencies in
crops over long period of time.

Conne >
Assocatar af
Divect:s of Health

**Two Grant Funded Summer Positions — NEHA & Yale

* Unpublished Research

University - $14,000.00~

**Refunded by Yale University Summer 2022

Project Title: The Sound of Silence;

Environmental Benefits of Solar Powered
Pump-out Boats in Branford Harbors

The Sound of Silence; Environmental Benefits of Solar Powered Pump-out MSoutllern

Michael A. Pascucillal?, Sean Grace!

Overview & Objectives

Pump-out (PO) boats collect waste from recreational boats in
order to prevent sewage dumping into waterways. Ma
programs in the United States are funded in part by the federal
Clean Vessel Act (CVA). The East Shore District Pump-out Boat
Service operates two vessels from May through October. This
service is free of charge to all recreational vessels. The service
has two pump-out boats, one traditional gasoline powered
vessel and a solar-electric powered vessel.

Project Aims:

‘Compare Noise Impacts Between Vessels.
Measure Noise Pollution Levels During Vessel Operation.
Determine Impact of Sound Pollution on Marine Life.

ish Behavior During Vessel Operation.

[ N—

Boats in Branford Harbors*

Southern

Sound pollution from boat motors is known to affect whale, crab,
and eel behavior and the physiology of fish embryos. Alleviating
sound pollution is one management strategy that can affect
marine environments positively. Recently, a solar powered boat
was developed that produces less sound and has a lower carbon
footprint. This study will compare motors by examining the
differences in motor noise using a hydrophone and examine the
effects of these motors' noise on fish behavior and physiological
(heart rate) responses in local blue and ribbed mussels.

Faure P o et ) & s o o (oo,

SC Connecticut

nnecticut State University (New Haven, CT 0
District Health Department (Branford, CT 06405)

Pollution has been known to affect all species and is commonly
defined as the presence in or introduction into the
environment of a substance or thing that has harmful or
poisonous effects. We often see, smell, and can taste pollution
and these abilities has shaped our definitions. The concept of
“hearing’ pollution remains different as we often accept ‘noise”
as the consequence of living. Since the Industrial revolution,
machines and motors have been created that produce
excessive sound. Hence sound pollution has permeated our
daily lives and the lives of many terrestrial and marine
organisms.

The impact of sound pollution has been documented to affect
mammals, fish and invertebrate species whenever it has been
examined (Simmonds et al 2014; Merchant et al 2015).
Weilgart (2007) documented the observed effects and
responses to noise in marine mammals and found that effects
of noise can range from mild responses (change in
vocalizations, respiration, swim speed and foraging behavior)
to lethal consequences (population displacement, elimination
of population members and decreased reproduction). In fish ,
noise has been documented to increase the heart rate of
juveniles (Jain-Schlaepfer 2018) and in invertebrates, noise has
been documented to increase the heart rates of mussels, and
increase shelter seeking and decrease the foraging time in
Carcinus maenus (Willams et al 2015). Compared to other
types of ‘pollution’ sound pollution has been little studied, yet
has been documented to have negative effects on marine
communities. In Long Island Sound, commercial shipping noise
occurs in the central sound and at ports large enough to hold
commercial ships. At smaller ports and marinas, though marine
sound pollution is directly related to boat motors little has
been or can be done to ameliorate its effects thus effort should
be made now to investigate the abilties to quiet motors and

decrease this pollution’s effect on marine organisms.

[June - 2019: Preliminary data will be collected to determine the invertebrates to use in the study.

[June ~ July 2019: Videos will be completed to examine fish fleeing in the proximity of both motors. GoPro 7+ cameras will be mounted to examine|
resident fish populations response to approaching boat (either solar-powered or gasoline-powered). The number of fish present in videos will represent a
response to the motor noise.

|August 2019: Video of fish fleeing will be analyzed and results examined with t-tests. Additionall, average heart rates will be compared statistically with|

(October-December 2019: Results will be written for publication in the journal Marine Pollution Bulletin and prepped for presentation at local, regional
land national meetings.

porting: this study will repr first data collected on the effects of solar-powered electric motors on fish fleeing
/and the heart rates of common marine invertebrates. Results will I d on the ecology and
lbasic physiology of marine organisms. Beyond the publication, the local press will be invited to publicize the benefits to local marine organisms with the

Juse of the solar-powered electric motor.

a two-factor ANOVA where the factors are date and motor type (no motor = ambient recordings, electric motor and

motors) and the variable heart rate.

[September 2019: To address the ability of fish and marine invertebrates to boat noise, the in June-July 2019

will be repeated and il b d to pr in June-July 2019. Department & South:

Connecticut State University

A
@
A

Project Collaborators:  special Thanks to:

East shore Districtealth et oeportment ey ot
SotesOrgoiaionforGeatingAcess €§§9

Correspondences:

mpascucilla@esdhd.org
ces2@southernctedy

*This work was supported by the Werth Center for Coastal and Marine Studies

Paid Summer Stipend - New York High School
Student Summer 2022 $1,000.00 ~



Impacts are now

https://health.clevelandclinic.org/living-with-lyme-disease-
how-to-promote-long-term-healing/

https://www.livescience.com/heat-exhaustion.html
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PROJECT GOALS

Short Term Goals:

Bring greater awareness to the changes already being seen and experienced in Connecticut.
Build an inclusive constituency to increase the conversation around climate change.

Engage with Connecticut residents to learn from each other, exchange ideas and brainstorm on ways to manage and possibly even
mitigate climate change.

Long Term Goals:

Learn ways to live with and possibly benefit from changes that may already be permanent.
Develop policies to protect residents from extreme heat, flooding, changes in food production, etc.
Understand it’s a natural cycle, however mankind's impact has accelerated increased changes.

Hoping for the A-ha moment from their local, neighbor to neighbor community stories



OPPORTUNITIES RELATED TO CLIMATE

CHANGE
Green energy Investment
_ Education

Electric cars/vessels Housing resilience

Wind Energy Financial firms investing in climate

Solar Energy r)eutrgllsomally equitable projects

_ Legislation

Carbon Sequestration Improved/reduced packaging

Funding for environmental education
Climate sensitive zoning initiatives

Kelp farming




PUBLIC HEALTH — OUR NEW
CHALLENGES

Pandemic (COVID):
Has changed our field
PH Officials are not trusted
Enforcement will not be our best tool (Look at vaccination rates/mandates)
We must redefine our profession and engage all stakeholders, especially our Local communities

Change must be at the Local level, supported at the State & Federal level

W.A.L.T. “We All Impact Tomorrow
Climate Change Awareness
Teach Essentialism (McKeown, 2014)

Enhance concept of Reduce, Reuse, Renew

We choose to fight climate change, not because it is easy, but because it is hard. (Paraphrased from John F. Kennedy)



RECAP — A DEEPER DIVE

Evolved & Transitioned:

After reviewing the body of research outputs, a pattern emerged over time as a foundation to successful outcomes. Citizen Science materialized.

Research Path Forward:

While citizen science transpired and was clearly the adhesive to water quality and climate change research proposal, there were/are more layers to the research
that developed and were explored.

Literature Review:
Conducted a deeper dive into the citizen science and climate change relationship within the overall cohesive body of research to provided clarity (warranted).

Specifically, while my early research outputs only addressed stakeholder engagement at the margins, however, over-time,a common thread of citizen science and
deep-rooted, community partnership and collaboration emerged/was evident.

Examination of Root Cause to Success:

Explored the root cause of the studies success and their linkages. Multi-faceted and complex relationships are at the core for successful community-
governmental project and partnerships. Flexibility and negotiation are also essential.

Research Gaps/Limitations:
Citizen science has a place in public health, especially in government, however, it also has it limits and challenges that need to be properly managed.

Study design/factors need to be considered — demographics, political affiliation and region of America matter, to include education and affluent populations,
etc....



WE CAN’T DO IT ALONE - PUBLIC HEALTH

EVOLUTION...

Founded in 1883, Short
Beach Union Church continues to be the oldest

running Non-Denominational Church in Connecticut.

Branford’s First Community Clam Dig -

Local Shellfishing Marketing & Promotion

Volunteer Collecting Water Samples
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McKeown, G., (2014). Essentialism: The Disciplined Pursuit of Less. Crown Business, New York.

National Geographic, (2021). Citizen Science. Resource Library. Retrieved: https://www.nationalgeographic.org/encyclopedia/citizen-science/

Robinson, L. D., Cawthray, J. L., West, S. E., Bonn, A., & Ansine, J. (2018). Ten principles of citizen science. In S. Hecker, M. Haklay, A. Bowser, Z. Makuch, J. Vogel, & A. Bonn (Eds.), Citizen
Science: Innovation in Open Science, Society and Policy (1 ed., pp. 27-40). UCL Press. https://doi.org/10.14324/111.9781787352339
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