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OVERVIEW - CITIZEN SCIENCE & CLIMATE CHANGE IN SOUTHERN CONNECTI CUT

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

Projects have evolved to include citizen science ñhands-on community engagementò.

ÅLocalneighborhoodresidents & businesses actively participate and donated funding. 

ÅResearch Projects include ï

ÅWorlds First Solar-Electric Pump-out Boat

ÅDNA Microbial Source Tracking Water Sampling & Community Clam Digs 

ÅPreemptive Beach Closure Policy

ÅPhotojournalism Climate Change Initiative

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

Å Trust 

Å Transparency 

Å Innovation

Å Sincerity (Human Component)



PROJECTS EVOLVED INTO PH.D. RESEARCH THESIS

ÅThe genesis of the Climate Change Awareness Projects became 

apparent when we identified that climate change was not well 

understood in the community. 

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

ÅESDHD 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 ð

Heather Soroko
òFor there is no Rank in Natural Knowledge of equal Dignity and Importance with 

that of being a good Parent, a good Child, a good Husband, or Wife, a good 

Neighbouror Friend, a good Subject or Citizen.ó      - Benjamin Franklin, 1760



CITIZEN SCIENCE - PUBLIC HEALTH EVOLUTIONé

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

Å History -Dates back to Aristotle, 1,200 in Japan, 1600ôs in the U.S. Benjamin Franklin, 17th century in the U.K.

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

Å 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). 

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



RESEARCH SUMMARY

Title : 

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

Authorôs Intended Research Purpose:

Å 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:

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

Å Critical aims/goal appraisal:

Å Developeda 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:

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

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

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

Å 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 CIT IZEN SCIENCE

6 RESEARCH OUTPUTS OVER THE PAST 10+ YEARS

Provisional Title: 
CLIMATE IMPACTS, 
WATER QUALITY 

CITIZEN SCIENCE IN 
COASTAL SOUTHERN 

CONNECTICUT: A 
REVIEW OF FACTORS 
SUPPORTING PUBLIC 

HEALTH ENGAGEMENT 
2021

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~
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~

Dubrow R, Esenther S, 
Jossart C, Schlick K, 

Wang N, Pascucilla MA 
Improving Water 

Quality in the Short 
Beach Neighborhood 

of Branford ðA Citizen 
Science Project, New 
Haven, Connecticut.  
2018. *  $4,000.00~

Worlds First Solar 
Electric Pump -out 

Vessel 2017

Launched 2029

$352,000.00~

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~

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



RESEARCH PROJECT STARTED IN 2010 & COMPLETED IN 2012

THIS STUDY SERVES AS THE FOUNDATIONAL PH.D. RESEARCH

Provisional Title: 
CLIMATE IMPACTS, 
WATER QUALITY 

CITIZEN SCIENCE IN 
COASTAL SOUTHERN 

CONNECTICUT: A 
REVIEW OF FACTORS 
SUPPORTING PUBLIC 

HEALTH ENGAGEMENT 
2021

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~

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

Å Collaboration with Yale 

University on an DNA Microbial 

Source Tracking (MST)

ÅAt the time, DNA MST was 

Non -Approval EPA Methodology

ÅProject was grant funded by 

State

ÅPresented in State & Local 

Venues

ÅResearch Project & Local Clam 

Dig

ÅState of Connecticut Public 

Domain - Farm Viability 

Database



RESEARCH PROJECT STARTED IN 2016

JOURNAL OF ENVIRONMENTAL HEALTH - FINAL PEER REVIEW

Provisional Title: 
CLIMATE IMPACTS, 
WATER QUALITY 

CITIZEN SCIENCE IN 
COASTAL SOUTHERN 

CONNECTICUT: A 
REVIEW OF FACTORS 
SUPPORTING PUBLIC 

HEALTH ENGAGEMENT 
2021

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

ÅPresented at 4+ 

Professional Venues 

(Additional State/local)

ÅState supported this 

research -based report as a 

model for other LHDõs

ÅLocal beach closure 

policies were implemented

ÅExample of Practical 

Public Health Research

There are many sources f rom which enterococci

can enter a body of water ; the most common 

include: animal agr icul ture runof f , wi l dl i fe, 

sediments, wastewater t reatment plants, sand

and beach sediments, cent ral sewer fai l ures, 

runof f f rom parking lots and recreat ional parks, 

sept ic systems, agr icul tural soi l s, and runof f

f rom stormwater systems and st reams

(Byappanahal l i et al ., 2012) .

Local Health DepartmentsIncluded in ThisStudy:

1.Implement preemptivebeach closure

2.Consider issuingpreemptiveadvisories 

3.Continueregular sampling 

4.Revaluation of samplingprocedures

StateLevel:

1.Facil itatefutureresearch 

2.Investigatenew methodsfor testing

Suggestions

Summary

Cur rent l y, a beach is closed i f enterococci l evel s are

found to be above 104 colony forming uni t s (CFU)/ 100

mL of mar ine bathing water dur ing once weekly

sampl ing. One major issue wi th the cur rent protocol

involves the t ime i t takes for the water sample to reach 

the lab, for the assay to be set up, and the 24 hours i t

takes to run the test . This resul ts in a greater than 24-

hour lag t ime between a posi t ive contaminat ion resul t

and closure of the beach; thus, the beach remains open 

to bathers to cont inue to swim in unsafe watersi t takes

for the water sample to reach the lab, for the assay to

be set up, and the 24 hours i t takes to run the test .

Aim 1: Based on ret rospect ive data, to examine the

relat ionship between weather-related and other

var iables and level of bacter ial contaminat ion in Long 

Island Sound bathing water.

Aim 2: To per form a cr i t ical review of sal twater beach 

closing pol icies in Connect icut and nat ional l y, 

examining pros and cons of var ious pol icy

opt ions and making a pol icy recommendat ion for

Connect icut beaches.

1.LiteratureReview :Wepreformed asearch for relevant journal

articlesand an Excel spreadsheet wasthen created to organize

and list theidentified journalsand reports

2.Key InformantsInterviews:Wespoketo representativesfrom 15

local health department over thephonefrom theend of March 

2017until thebeginningof May 201

3.Qualitativeand QuantitativeAnalysis:,Wecreated asummary

tableand summary graph of threecomponentsof beach closure

policy that importantly had someflexibil ity.For quantitative,we

conducted statistical analysisof bacteriasamplesand weather

rainfal l and bacterial contamination at thepublicbeachesof the

East Shore,Guilford,and Madison Health Department

4.DataCollection:Datawerecollected from several sources:East

ShoreDistrict Health Department (ESDHD),which coversthe

townsof Branford and East Haven,Guilford Health Department, 

Madison Health Department,CTDPH,and theNational Oceanic

and AtmosphericAdministration (NOAA).

5.Model formulation:Model formulation wascarried out using 

both l inear and logistic regression.

6.Cut Point Selection:Webuilt tablescontaining sensitivity and

specificity valuesfor each of thepotential cut points.We

included only thehighest samplevalueat agiven beach on a

given day.

useful policy for health departmentstopursue.Themost important

information wereceived fromthekey informant interviewswasregarding

thepreemptiveclosurepolicies.Six of the15health departmentsinterviewed

had their own local beach closurepoliciesbased on rainfall.Therainfall

threshold for closurediffered acrossthesix health departments.Preemptive

closurecan fil l thesepublichealth gapsleft by current procedure.Our

investigation hasfound apositiverelationship between rainfall and bacterial

contamination at our sitesof interest.Assuch,it isreasonabletoexpect that

increasesin extremerainfall eventsduetoclimatechangewill be

accompanied by morefrequent and intensecontamination eventsand

elevated publichealth hazard.It wasfound through thisdatathat regular

sampling isstil l needed todetect contamination eventsduetounknown 

causesaswell asto track thequality of thebeach over time.Through the

methodsused for creatingacut point for each location it wasrealized that as

thecut point increases,fewer contamination eventsarecaptured,asare

fewer falsepositive.

Based on thiswesuggest that:

1.For Branford,werecommend acut point of 2.4 Inches

2. For East Haven,werecommend acut point of 1.5 inches

3. For Guilford,werecommend a cut point 1.4 inches

4. For Madison,thereisnocut point

Bacterial Contamination in Long Island Sound:
Improving Beach Closure Policy and Assessing the Impact of Climate Change

Authors: Daryn Ramsden1, Sarah Esenther1,2, Brandon Marks3, Aine Lehane1, Rona Chen1, Robert Dubrow1, Michael Pascucilla1,2*

1 Yale School of Public Health, New Haven, CT 06520 USA
2 East Shore District Health Department, Branford, CT 06405 USA
3 Yale College, New Haven, CT 06520 USA
*  Correspondence to mpascucilla@esdhd.org; East Shore District Health Department, 688 E Main St, Branford, CT 06405, USA 

Results and Conclusion
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Backgr ound

Enterococci arebacteriawithin thegenus

Enterococcus.Enterococci arepopularly used

globally asfecal indicator bacteria(FIB) toassess

water quality and determineif awater sourceis

contaminated with feces.



RESEARCH PROJECT STARTED IN 2017

JOURNAL OF ENVIRONMENTAL HEALTH - FINAL PEER REVIEW

Provisional Title: 
CLIMATE IMPACTS, 
WATER QUALITY 

CITIZEN SCIENCE IN 
COASTAL SOUTHERN 

CONNECTICUT: A 
REVIEW OF FACTORS 
SUPPORTING PUBLIC 

HEALTH ENGAGEMENT 
2021

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~

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

Å Presented at 8+ Professional 

Venues (Additional State/local)

ÅThis Research was a multi -

collaboration between 

Government,  Academia and 

Private Industry ðGrant Funded

Å Intent of study is to get 

States/US EPA to fund/provide 

DNA sampling as a Public 

Health Tool ðRoot Cause 

Solution

ÅTo protect recreational Bathing 

Waters

ÅExpand sea farming in Long 

Island Sound ðNew York & CT 

ǒA growing body of research indicates 

Microbial Source Tracking (MST) using Real 

Time Quantitative Polymerase Chain 

Reaction (qPCR) may be a useful tool for 

identifying species contributing bacteria 

found in waters.

ǒLong Island Sound (LIS) is designated as an 

Atlantic Ocean tidal estuary of national 

significance by the United States Congress. 

ǒOver nine (9) million people live within the 

watershed area meaning its water quality is 

greatly impacted by the quality of water from 

the tributaries. 

ǒDue to public health concerns, swimming 

waters and shellfish beds are closed when 

bacteria levels are elevated, causing 

residents and commercial users to lose 

access to these resources.

An Analysis of Three Connecticut Watersheds of Long Island Sound Using Microbial Source Tracking (MST)

Lead Authors: Lauren Brooks, PhD and Mark A.R. Cooper, MPH, RS

Co-authors: Adalgisa Caccone, Ph.D., Senior Research Scientist Dept. Of Ecology and Evolutionary Biology, Yale University, 

David Knauf, MPH, MS, REHS, and Michael A. Pascucilla, MPH, REHS, DAAS

ǒElevated bacterial counts were observed at all three 

sites, but the quantity of E. coli and the frequency of 

exceedance over acceptable standards varied by site

ǒBacteria counts were significantly higher in summer 

months, especially in July and August, when the 

samples often exceeded 10,000 CFU/100 ml. 

ǒNo significant human contributions to the bacteria 

levels in the three watersheds were detected.

ǒDNA markers associated with feces from poultry, 

dogs, and cattle were analyzed, but not found in any 

sample results. 

ǒDetection of the ruminant marker (encompassing 

cattle, sheep, and wildlife such as deer) was rare at 

the selected sites with no positive samples in Darien, 

one in Branford, and two in Westport.

ǒThe two assays associated with sea gulls and general 

avian sources failed to pass the quality screening for 

successful runs and were excluded from the analysis. 

Steps taken to improve performance of both the GFC 

(specific for seagulls) and the GFD (associated with 

birds) assays failed, resulting in non-specific 

amplification or no amplification. 

What We Found:Background:

Special thanks to CT-DEEP, the Connecticut 

Agricultural Station & Yale University for their 

funding/research support. Special thanks to Dr. 

Lauren Brooks

This project is being funded by 

the CT-DEEP through a CWA 

Section 319 Grant

1. Develop a protocol to identify sources of bacteria 

using Host Specific DNA markers detected via PCR

2. Monitor the water quality of three Connecticut 

watersheds to identify significant human and 

nonhuman sources of bacterial contamination 

3. Use the identified sources to develop of 

strategies to reduce and/or eliminate bacterial 

sources

4. Raise awareness and support for evidenced 

based watershed planning

Our Goals:

ÅA PCR water sample testing protocol and implementation process 

was developed and tested. 

ÅThree tributaries to Long Island Sound, Sasco Brook in Westport, 

Goodwives River in Darien, and the Lower Farm River in Branford, 

were selected as model watersheds

The results indicate that there was not a high level 

of bacteria detected from any of the selected 

potential sources at the sampling locations during 

the study period . While this information does not 

result in action-based recommendations to 

address the elevated E. coli levels  that have been 

historically observed at the monitored sites, it still 

provides a valuable starting point for future work 

to develop more reliable markers for birds and 

other potential sources of bacteria.

Long Island Sound

Connecticut
Rhode 

Island

1) Goodwives 

River, Darien

3) Farm River,  

Branford
2) Sasco Brook, 

Westport

*3

*1
*2

Connecticutôs Long Island Sound *MST Watershed Basin Areas

Long Island - New York

Methods:

ÅWater samples were collected over a 12-month period and analyzed 

for traditional fecal indicator bacteria (Escherichia coli) using culture 

based methods.

Å In addition, Bacteroidetes, a largely anaerobic phylum of bacteria 

commonly used in MST approaches, were analyzed using culture-

independent qPCR.

Å Samples were then analyzed for total Bacteroidetes, in an effort to 

identify host specific detection from multiple sources including human, 

ruminants, and animal sources.

Conclusions:



PROJECT STARTED IN SPRING 2017

AMERICAN JOURNAL OF PUBLIC HEALTH ðACCEPTED MAY 2022

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 ðA Citizen 
Science Project, New 

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

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

ÅPresented at 6+ Professional 

Venues (Additional State/local)

ÅPartnership - State Health & Yale 

University

ÅGrant Funded ðLimited, with lots 

of in -kind support

ÅCitizen Science Community 

Research

ÅResearch Led Practical Public 

Health Intervention ðExpanded 

Public Sewers 

ÅStudy will continue this summer

This work was funded by the East Shore District Health Department and Yale University. We would like to thank the Civic Association of Short Beach, Toxicologist Dr. Stewart Chute, and staff of the Connecticut Department of Public HealthΩs Recreation Program for their timely and conscientiousanalytical support, with special thanks to Environmental 
Microbiology Supervisor Kim Holmes-Talbot.

Funding/  acknowledgements

Å Citizen Scientists can increase data capture in water sampling, as well as in
other public health programsrelying on highly time-sensitive collections.

ÅWhile the Citizen Science campaign ended due to the Covid-19 pandemic,
the intervention has the potential to be sustainable and discussion of
reinstatement isongoing.

Future D i rections

Outcomes

Table 1. E. coli results from the eight outfalls, sampled on six dates (n/a 
indicates nonflow).

Citizen Science Water Sampling

Of the 383 properties with unknown sewage system type, 325 were
connected to public sewage (84.9%), 11 had septic tanks (2.9%), 2 had
holding tanks(0.5%), and 45 (11.7%) were unknown (Fig 2). Thus, the study
identified several aging coastal properties that lack public sewage access,
posing possibly elevated risk of water contamination from failing septic
systems or holding tanks. Most houses along public sewer lines are
attached to the public sewer system with gasketed PVCand are considered
unlikely to be dilapidated enough for substantial sewage leakage.

Sewage Disposal Records

Resul ts

The eight stormwater outfalls that flow directly into LISwere sampled
by a team of eight Citizen Science volunteers assembled from Civic
Association of Short Beach membersand their contacts. The volunteers

were trained and supplied a written protocol for sample collection,
labeling, and delivery of water samples to the state public health
laboratory, then tasked with collecting samples from any flowing
outfallsafter every rain event.

Citizen Science Water Sampling

A 2017 Yale report identified leaking holding and septic tanks as a likely
source of water contamination, a potential pathway for fecal bacteria to
reach outfall flows. Due to neighborhood age, the type of sewage
system used by 383 coastal properties was unknown. To assess these
properties the student team reviewed records of permits, construction
documents, sewage hookup requests, and ownership transferals
maintained by BranfordΩsEngineering Department. The sewage disposal
method of properties without records was determined with a
questionnaire asking residents their sewage disposal method and year
of connection.

Sewage Disposal Records

Methods

Fig 1. A Short 
Beach outfall 
discharging to 
LIS following a 
rain event

Long Island Sound (LIS) has suffered elevated levels of fecal bacteria for
decades and contamination from short-duration flow stormwater
outfalls is a recognized contributor (Fig 1). In the coastal Short Beach
neighborhood of Branford, Connecticut, the popular recreational beach
has experienced high frequencies of elevated E. coli bacteria levels
compared to nearby waters.

In troduction
Sarah Esenther, Krystal Pollitt, Brian Leaderer

Improving Water Quality in the Short Beach Neighborhood of Branford, Connecticut ð
A Citizen Science Project

Sarah Esenther, Katie Schlick, Christopher Jossart, Ningjing Wang, Robert Dubrow, Michael Pascucilla

To better understand the influence of compromised stormwaters on
local water quality in LIS, a team of four studentsunder the guidance of
an Yale School of Public Health Professor and the East Shore District
Health Department 1) mapped local sewage disposal systems to assess
possible sources of contamination and 2) utilized local resident
capability and expertise by implementing a Citizen Science water
sampling program.

Citizen Science Partnership: Lessons Learned

Lessons learned while working with Citizen Scientists during this project will
facilitate future intervention design. Communication is essential with all
volunteers: to maintain open communication and trust, volunteers need to feel
the value of their contributions is recognized. To that end, the Citizen Scientists
were honored at a local awards event. Engagement of dedicated community
members from the outset of research design, establishment of all partiesΩ
expectations and a conflict-of-interest policy, and willingness of the health
department to adapt in light of community knowledge and concerns are crucial
to the vitality and sustainability of a relationship with the community.

Fig 2. A map of Short Beach showing the eight sampled outfalls and sewage 
disposal methods determined from the records review and questionnaire

The volunteers and students collected a total of 24 E. coli water samples
from outfalls on six different dates. The E. coli levels ranged from 270 to
24,196 MPN/100mL (mean = 4,930 MPN/100mL, standard deviation =
5,147 MPN/100mL) (Table 1). The Citizen Scientists also recommended
policies for improving local water quality based on their experiences in the
neighborhood, such as observing dog walkers discard dog feces into
stormwater outfall grates, which the health department subsequently
investigated.

Citizen Science Water Sampling 

While neither the U.S. Environmental Protection Agency nor the Connecticut
Department of Public Health (CT DPH) provide threshold guidelines for E. coli
levels from stormwater outfalls, all samples exceeded the CT DPHΩs 235
MPN/100mLE. coli threshold for recreational waters. This suggests the outfalls
could be a critical pathway for transfer of fecal matter and associated
pathogensto recreational bathing waters.

Fig 3. One of students 
(left) meets with five 
of the Citizen 
Scientists from the 
Short Beach water 
sampling program

As some outfalls only flowed for 15 minutes following a rain event, many
samples would have been unattainable without Citizen Scientists. Residents
also expressed concernsat Civic Association meetings, including whether they
may be forced into costly public sewer connections if failing septic systems
were found at fault and lack of public access to past reports and data. The
health department is committed to ongoing discussion, data sharing through
its website, and sensitivity regarding its regulatory power to force public
sewer connections, preferring to work alongside the community to achieve a
mutually beneficial and mutually understood outcome.



PROJECT STARTED IN 2016

PUBLISHED IN 2020 ðJOURNAL OF WATER PRACTICE AND TECHNOLOGY

Provisional Title: 
CLIMATE IMPACTS, 
WATER QUALITY 

CITIZEN SCIENCE IN 
COASTAL SOUTHERN 

CONNECTICUT: A 
REVIEW OF FACTORS 
SUPPORTING PUBLIC 

HEALTH ENGAGEMENT 
2021

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~

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

ÅPresented at 15+ Professional 

Venues

ÅGoal - Promote this 

technology in recreational and 

working commercial vessels

Å Included an environmental life 

cycle analysis

ÅFirst national survey of pump -

out vessel programs

ÅShowcased the worldõ first 

solar electric operational 

pump -out vessel.



PROJECT STARTED IN 2016
GRANT FUNDED ð302K /  50K LEVERAGED PARTNERSHIPS

THE WORLDõS FIRST FULL SIZE SOLAR ELECTRIC OPERATIONAL PUMP-OUT VESSEL

Provisional Title: 
CLIMATE IMPACTS, 
WATER QUALITY 

CITIZEN SCIENCE IN 
COASTAL SOUTHERN 

CONNECTICUT: A 
REVIEW OF FACTORS 
SUPPORTING PUBLIC 

HEALTH ENGAGEMENT 
2021

World First Solar -Electric 
Pump -out Vessel ðOctober 

10, 2020.** $352,000.00~

/

Michael A. Pascucilla, M.P.H., REHS, 

The Mission: Zero Emission

ÅThe mission is to replace the old gas powered 

Branford pump-out boat with a fully electric, solar 

powered pump-out boat.

ÅThis boat will help keep the local waters waste free 

without impacting the local environment.

ÅThe new boat will be zero emissions, similar to a 

fully electric powered automobile.

Solar Power - Electric Pump-Out Boat: Shoreline Regional Free Pump-Out Boat Service

Corresponding Author Email:

mpascucilla@esdhd.org

What We Have Now
The East Shore District Health Department 

(ESDHD), have been providing free pump-out boat 

service to local boaters for 17 years and now covers 

all recreational vessels in Guilford, Branford, East 

Haven, New Haven, and West Haven. Currently our 

two pump-out boats both use traditional gasoline 

powered combustible engines and together they 

have pumped over 300,000 gallons of sewage 

collectively. The boats operate Friday- Monday from 

May through September and is

funded at 75% from CT DEEP. .  

Our Local Commitment
Change starts locally and we 

are doing our part to address 

climate change.

The Future of Pump-Out Boats 
Like the automobile industrial, electric powered vessels 

will replace traditional fossil fuel combustible engines in 

an effort to eliminate water and air pollution.   

Power Source - Batteries/Solar Panels:

ÅLithium ion batteries serve as the main power source 

and the solar panel power serves as a supplement to 

slow the batteries drain rate. It makes the batteries 

stay charged longer, thus a more sustainable power 

source for two 4 HP Ray electric outboard engines. 

Pump

ÅThe pump on the boat will be a peristaltic pump which 

is a type of positive displacement pump. 

ÅThe flexible tubing is the only wetted part, preventing 

smell and providing protection from spills.

Figure 3: Local Connecticut Beach Impacted by Tropical Storm Irene

Why Pumpé
ÅFederal law requires boats with onboard toilets 

(A.K.A. Heads) to hold the waste until it can be 

pumped-out and eventually disposed into a 

approved sewage treatment plant. 

ÅLong Island Sound is a No Discharge Zone; even 

so, there is evident that boaters violate this law.

ÅBoat waste contributes to a significant amount of 

bacteria in bathing waters posing a health risk to 

swimmers, shellfish beds/kelp farms and marine life.

Figure 4: Pump Out Gallons Statewide

Current Carbon Footprint

ÅThe Branford Boat that will be replaced is 

currently emitting:

ÅBetween 15,616 and 31,232 lbs. of CO2 

produced per season.

ÅOn Average: 23,424 lbs. of CO2 

produced per season will be eliminated.

Figure 1: Left: Pump-out Boat; Right: Fishers on the sound

Figure 2: Hard-shell New England Clams harvested from Long Island Sound/

Stony Creek Beach/Thimble Island Area

Filter

ÅThere will be a tubed vent 

that will lead from the 

holding tank to a charcoal 

filter. 

ÅThis makes sure there are 

absolutely zero emissions 

and it helps with the smell.
Holding Tank

Å400 gallons tank

Marine Sync

ÅThis is a remote monitoring 

system consisting of a

Figure 5: Peristaltic pump

Figure 6: Charcoal filter

hardwire component and a web-based software. 

ÅThe software provides equipment details such as real-

time status, usage statistics, administrative services, 

report generation, and notification services. 

Figure 7: Marine Sync System

Figure 8: New Boat Concept Art: 

Left: View on Starboard Bow; Right: View from above Port Bow

Special Thanks to CT DEEP For Their Grant  

Funding For Making This Pilot Boat Possible.


