The Impact of Septic Systems on Long Island’s Aquifer:
A Citizen Science Interdisciplinary Study
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National Science Foundation Advanced Technological Education (NSF-ATE)

National Science Foundation Improving Undergraduate STEM Education
(NSF i-USE)




SENCER - NYP Helmsley Project at Suffolk County Community College

* Focus: Issues affecting Long Island's water supply and quality.
* Drinking water is drawn from a sole-source aquifer

* Primary means of waste disposal is through individual cesspools/septic tanks
particularly in Suffolk County

* Formed interdisciplinary citizen science learning community.
* Charged with exploring and investigating the impact of septic systems on our
LI water supply through the lens of four courses: chemistry, journalism,
engineering science and construction technology.

* Classes explored the issue within each of their classes and exchange, share
resources, and aggregate this information utilizing Blackboard as a central
communications tool.




SENCER - NYP Helmsley Project at Suffolk County Community College

Groundwater experts, local politicians and community leaders as well as our
IRACDA post-doctoral Teaching Scholar were scheduled to lead online
discussions.

Discussions examined new septic systems currently being piloted which reduce
Nitrogen loading.

Students synthesized scientific information along with economic, societal and
renewable energy implications to arrive at a recommendation.

Recommendations disseminated to inform the college and regional
community via capstone presentations at the Student Undergraduate Research

Conference on April 21, 2017 (sponsored by SUNY), SENCER SSI, SUNY Applied
Learning

Other NY Project Helmsley partner institutions will share their SEN
wr.lardisciplinary projects.




SENCER - NYP Helmsley Project at Suffolk County Community

Chemistry students

demystifying the chemical reactions of septic
tanks and water supply. What is happening and
why? Develop understanding of how crucial the

situation is and what is the action that must
take place.

Journalism Construction Technology
Blackboard as central

Create writings to educate, communication link with possible Develop drawing and descriptive

disseminate to the public and social media . Experts in local ground diagrams demonstrating how the

discuss the pros and cons of the water present to students, regular system operates. Generate

implementation of system. With student planning/exchange descriptive diagrams demonstrating

over a million homes and vital meetings. Dissemination of how our underground water supply

water supply at stake, what does information to the community, an operates. How can we design

this mean? Water vs cost? informed community. informative information for the

public?

What is the problem, how do we implement a
solution, and what are the tradeoffs.

COUNTY COMMUNITY COLLEGE



Selected Student Thoughts to Discussion Prompt:
“What Do You Think is the Primary Threat to our Drinking Water?”

 Potable vs “wild water”

e Patterns in posts- sewage and fertilizers

 Sewage —data on geology, cost, construction issues

* Fertilizers vs herbicides vs pesticides; overuse and costs to consumers
* Fertilizers — no permits

 EPA fines

* Unlicensed and uninsured business— avoids taxes to Government

* Suffolk County Fertilizer Reduction Act




Student response to Discussion Question “What do you think
is the Primary Threat to our drinking water?”

“......As regards the drinking water threats for Long Island, | don't think we can
separate threats to our potable water from the issues with all of the 'wild'
water surrounding the Island (the Sound, the Ocean, the bays and inlets;
saltwater and fresh). After reading many of the posts | am beginning to see a
pattern. Many of the posts are focus on two main issues: sewage and
fertilizers.”
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Excerpts: Student Comments

“....1 think most people informed of the issue will agree that given Long Island's unique
geological characteristics, given the fact that Long Island's population is currently
almost eight million (three million of whom live in Suffolk and Nassau counties), given
the fact that we retain all of our potable water from aquifers under the island, it is
income-prehensible that we continue to use cesspools for holding sewage. When there
is the very clear possibility that what is in those cesspools will eventually contaminate
the fresh water supply, it is incumbent on us to find an alternative way for dealing with
our waste. One possible solution would be to create a sewer system that would drain
to the ocean. One obvious problem with that is cost. The cost of switching every
neighborhood in Suffolk and Nassau alone would be astronomical. The work required is
highly invasive. ...... Also, there is the very unfortunate possibility that by the time such
a project was approved, funded, and completed, damage to our aquifer will have
already begun and continuing for many years.”

) | |
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Excerpts: Student Comments

“.....fertilizer- is also a more complex problem... | am actually very familiar with this
issue because | owned and operated a small landscaping business for the past ten years
with my brother.....First, it is important to keep in mind the differences among
fertilizers, herbicides, and pesticides.....

Fertilizers are used to feed a lawn. Homeowners apply fertilizers to their lawns mainly
because of poor decision-making with their landscaper. Also, landscapers will apply
fertilizers to make money, and | assure you there is no easier money to be made by a
landscaper than to apply fertilizers. The profit margin is enormous and there is an
incentive to applying it because there are essentially no rules regulating its application.
State and local governments do not require special permits. to apply fertilizers, and
they are very often applied incorrectly and unnecessarily. One way to prevent the
overuse of fertilizers is for a homeowner to ask that his or her landscaper leave behind
the clippings,.....making fertilizer applications all but unnecessary.”

) | |
COUNTY COMMUNITY COLLEGE



ESRI Mapping of Chemistry Student Water Sample Data

* A story map of the data collected was prepared and these maps are interactive
The link to maps can be manipulated by the user to turn on and off layers and to
see the table data associated with each point, those links are within the story
map.

* Within Blackboard we added a quick link to a map app, so that students could see
their data graphically and also have the ability for turning on and off layers.

) | |
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Student Collected Data, Fall
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Model Designed by Engineering and
Construction Technology Students

An alternative septic system is
installed in front of a home on
Laura Court in Nesconset on
Aug. 20, 2015. Suffolk wants to
change the sanitary code to

legalize such systems
countywide. Photo Credit:

James Carbone

Liquid waste recovery

Solid waste model




Excerpts from a Journalism Paper: Septic System Upgrades

Septic systems are failing to meet standards and regulation put in place today.
It is important for these systems to work properly to ensure that the water
quality of these areas do not become contaminated by harmful chemicals. The
state should require all personnel who either need repairs for their systems or
need a completely new system to get an upgraded septic system for their home.

Many systems in homes today were built before new, necessary regulations
were put in place. They are outdated to today’s standards. These old systems do
not properly work in order to remove contaminates contained in sewage.
Repaired systems also lack reliability to perform this task and are not up to new
code (Unknown).

“My septic system is about 20 years old, has never exhibited any problem:s,
there are absolutely no signs of any problems outside (no smells, no damp areas,
no excessive vegetation growth), and | have had it pumped out approximately
every 5 years” according to Septic Health Resources.




Excerpts from a Journalism Paper: Septic System Upgrades

A twenty-year-old system, pumped every five years, with no signs of any
problems could still be polluting water supply. The problem with this specific
system was that it was leaking through soil, down to bedrock, and downhill to a
nearby lake. This contamination showed no signs near the home in which it was
built for yet it still managed to covertly cause contamination ("Health Resources").

The issue many find with upgrading the systems is the ability to regulate them
and the costs. It may be hard to require everyone to update their systems and
keep track of who did and who did not. Anyone who needs repairs or a new
system could simply be required to get a new system which is up to current codes.
This could be costly.

All current septic systems will fail or need repairs at one point. Systems will
always require a great cost in order to work properly. Paying to upgrade these
systems will only ensure a better quality and lasting system. This will also be
beneficial to keeping drinking water cleaner.




i SENICER

SGHENEEDDUAATOEN DARNEBAWC OV (EBSASEREBNT ANBRREBOONBAITHES COUNTY COMMUNITY COLLEGE




Lessons Learned and Future Plans

* Interdepartmental work with an online component requires
some adjustment for faculty and students unfamiliar with the
process.

* Interdisciplinary student-centered projects facilitate learning.

e Students remained engaged. Fewer than usual dropped out
of their courses and there were fewer “F” and “D” grades
(journalism course)

e Students took charge of their learning.

* Program continued 2017 semester. Students and IRACDA
Post Doc collaborated in an Introduction to Research
course as related to their fall work.
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Broader Impacts

NSF ATE complementary project to develop a green energy option in engineering science
and electrical technology and to infuse understanding of energy in general education
courses

Institutionalization: CHE 134 Program Learning objective: Evaluate and discuss
contemporary science-related social and ethical issues, both locally and globally, using
scientific knowledge and reasoning

» Assessed a written formal report based on quality of drinking water analysis using a
standardized rubric (attached at the end of the report).

» Students studied water quality from publicly available Suffolk county water authority
data (SCWA). This assignment is based on the 5E learning model, which includes five
phases: engage, explore, explain, elaborate, and evaluate.

» Spring 2017 assessment data results from 6 of 9 CHE 134 courses taught on all 3 SCCC
campuses including day and evening classes of our major’s level second semester
chemistry CHE 134 courses

) | |
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Broader Impacts

» The incorporation of the Helmsley Water Quality project elements
institutionally led to over 90% of students met or exceeded standards
and less than 10% of students were seen to approach standards and
none fell below standards.

» Students reports were evaluated based upon rubric which includes
Contaminants Analysis, Contaminant Impact, and Ethical Issues and
Remediation

> Results indicate that students are interested to learn about water quality
and other environmental /ethical issues surrounding them.

1|
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Abstract
The authors discuss efforts at New Yoeks Suffolk County
cnmulq Cnllqt to ell.u!

Using mﬂmnhndsmd

their research examines the impact of extended research ex-
periences ca the students’ academ)c and carcer pathn. The 182
students in the NSF S-STEM cohoets fram 2007 to 2016 had
dramatically higher retenticn and graduation rates as well
 GPAs when compared o thelr STEM peers not enrofied in
the NSF S-STEM program. Findings indicate that comenunity
ollege student researchers perform better academically than

Keywords: commuunity colleges, misority siudent retemtion,
parmerships, STEM, andergraduate research

Community colleges are an undervalued resource with the
potential to help many stadents move through STEM degree

rogrums and enter STEM cieers. Mo thun lf of aff un-
dergraduates begin higher education at a community col

lege. However, moee than two-thieds of community college
students who declare 2 STEM major do not complete :hn
degree, acconding to 3 2014 report by the National Center for
Education Statistics (NCES 2013) and the 2016 fact sheet of
the American Associaticn of Community Colleges (AACC).

Those alldmportant first two years of STEM education foe
many students takes place at the often-overiooked commun)-
ty<ollege level. According to the AACC, community<ollege
students composed 45 percent of all une 3, and 43
percent of ﬁnptuyut ’p in 2016, Ld:"mhmnu who
went on to pursue STEM careers. According to the National
Science Foundaton's Science and Engineering Indicators
2016, almost 20 percent of US. residents who were awarded
sclence and neering doctoral degrees, and 45 nt
who w‘m:qa with tlln:hlln(l and master’s d:vtup-l;mm
ence and engineering in recent years, earned credits ata com-
munity or two-year college. In 2013, 86,000 of moee than 1
million associate's degrees (8.6 percent) were in science and
engineering fiekds.

The National Survey of Student Engagement indicates that
actrve and collaborative keaming are critical indicatars of soa-
dent e and therefore student success (NSSE 2016).
Un research opportunities, which are active and

coflaborative experiences, attract and retain community col-
lege students in the STEM fields that are crudal to the coun-
try's economic success and ghobal competitiveness. These
hdmpact best practices are cited as especally impartant
:‘o‘fmmunnuyunduupuumd populations. ’
Houm there are challenges posed by hmited onsite re-
kllmulndl fxulnxmn;hn Partnenhips
-based institutions can mitl-
mmzucu professional networks of
'lnuhd community pumu: Ity meenbers, and admin-
Istrators, initial cutreach to research sites can yield student
opportunities (Amey, Eddy, and Ozaki 2007).

AtLong Island's Suffolk County Community College (SCCC),
these challenges have been met through vaknble networks
with regional colleges and universities, as well as with near-
by Brookhaven National Laboratary (BNL) and the national
laboratary system. To a large extent, these netwoeks of

pers and mﬁ;bunmn have grown from indnidual cof
ratlons.

SOOC has secured 15 years of consecutive fun thro
NSF's SSTEM pm;rmy:‘ﬁmnmny and x-d:.:‘x:n; mu';

andw

gaged in STEM Studies (SUCCESS) will reduce barriers affect-
ing achievement gaps and Incresse the number and scope
of STEM research opportunities by peoviding additional
scaffolding to strengthen educational outcomes for SCCC's
STEM scholars.

Theoretical Underpinnings
The SUCCESS is based on the importance of part-
T and collaboeations, which peovide extended venues
for early research and build a sense of a large STEM commu-
nity. Dlv!:n ity of thought and expanse of resources ace cited
s the nmul: for partnerships and collaboration, particu-
larty at the community college. Colliborative relatonships
in support of research peovide the best possibie learning
experiences for future STEM professionals and help develop
warkplace/tab skifk. Collsborations bring together people
with different ideas and appeoaches, which leads to innova-
tion (Pinelli and Hall 2012; Amey et al. 2007). These relation-
ships must be beneficial to all stakeholders for the partner-
ship to be sustained. For example, Research Experiences for

Council on Undergraduate Ressarch
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