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Introduction

Arsenic is a naturally occurring metal classified as a group 1 human carcinogenic substance by the
World Health Organization (WHO). Chronic exposure through drinking water has proven to cause
cancer in internal organs, damage the cardiovascular and respiratory systems, and tends to lower the
|Q of children, thus the federal Environmental Protection Agency (EPA) suggests that the total As
concentration in drinking water levels should be lower than 10 pg/L, the Maximum Contamination
Level (MCL), before consumption (EPA, 2001). In Maine, the majority of residents rely on private wells
for their water supply, and according to the Maine Center for Disease Control (CDC), around 10% of
wells exceed the MCL.
- Safe Drinking Water Act states that the government will not regulate private wells that serve less
than 25 individuals. It is therefore the responsibility of homeowners to have the water from their
private domestic wells tested and treated if necessary (CDC., 2017).

The focus of this study is to evaluate the effectiveness of different water filtration systems (figure 1),

currently in use by Maine residents, to filter As and other elements, from private well water (n = 32) in
the Mount Desert Island (MDI) area (Figure 2).

Figure 2: A) Map of the United States B) Map of the state of Maine C) Location

Figure 1: Different types of filtration systems installed in of the Mount Desert Island area (Bar Harbor and Mt. Desert, and Trenton)
households of this study. overlain with maximum arsenic concentrations found in private well water
(Maine CDC).

Research question

To what extent are different water treatment systems currently in use for private wells in the MDI area
working to remove contaminants from the groundwater, specifically the common toxic element,
arsenic?

Methods

Paired samples, one unfiltered and one filtered, were collected from 55 private wells in the MDI area
during different sampling events:

e Monthly samples: (June 2020 - August 2021) 18 private wells, sampling each month.

e Opportunistic samples: (2016-2021) 37 private wells, sampled just once.

Samples were sent to the Dartmouth Toxicology Laboratory, where they were analyzed by ICP-MS
(inductively coupled plasma-mass-spectrometry) for 14 elemental concentrations: As, Sb, Ba, Be, Cd,
Cr, Cu, Fe, Pb, Mn, Ni, Se, and U.

The data falls into 4 groups based on the
sample pairings:

° (U) Unfiltered samples and (P) particulate
filtered samples

° (U) Unfiltered and (F) samples filtered by
R.O. (or other As-removal filters).

° (U) Unfiltered and (O) Other non-As
treatment system (water softeners, UV, radon
mitigation systems)

e Group D: (P) Particulate and (F) filtered samples by
R.O. (or other As-removal filters)

Results

Effectiveness of R.O. systems to reduce As for over a year:

Figure 3: Group B seasonal variability of (U)
unfiltered and (F) filtered samples

e Due to scheduling issues, the availability of some well owners shifted through the monthly program;
some wells are missing data for 1 or 2 months causing incomplete lines in figures 3 and 4.

e |n coastal Maine, the dry season spans from ~June to ~October, and the wet season from
~November to ~May.

Figure 4: Group D, seasonal variability of (P)
particulate and (F) arsenic-filtered samples

Distribution of concentrations:

Unfiltered and particulate filtered =~ Reduction of As by particulate filters
water from 18 wells

e Particulate filters reduced ~10% of arsenic, similar to
findings of Ayotte et al. (2003)

e The removed As was likely adsorbed onto fine-grained
sediment stopped by the filter.

Particulate Filtered Arsenic (ug/L)

e How much As is removed by particulate filters is likely

dependent on water chemistry and filter maintenance.
Unfiltered Arsenic (ug/L)

Figure 5: Unfiltered vs Particulate filtered arsenic concentrations. Purple line is linear fit
excluding the green outlier point, green line is linear fit with all of the data points.

Conclusion
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