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LANARK VILLAGE
WELL WATER SURVEY

Introduction

Over the past several decades studies of water quality and sewage disposal within the village
have been undertaken. They suggested that the Village of Lanark had drinking water of
questionable quality, and therefore consumption of this water could put the residents of Lanark
Village at risk of illness if they consumed water from contaminated wells.

Based on these findings, on November 23, 2009 the Medical Officer of Health for the Leeds,
Grenville and Lanark District Health Unit, Dr. Anne Carter, issued a notice to the residents of
Lanark Village regarding the unpredictable nature of some wells fed by the ground water source
in Lanark Village. She strongly advised residents to immediately take action to ensure the water
they were using was safe by either treating the water with a treatment system recognized as
effective in removing harmful bacteria, or boiling the water for one minute. This notice was
delivered door to door to ensure all residents received the notification and has remained in effect
ever since.

In October 2011, the Health Unit decided to conduct a well water study in collaboration with the
municipality of Lanark highlands to assess the current situation. The study would address some
of the methodological problems in previous studies.

Previous studies took a single water sample, or a grab sample. This approach resulted in sample
results indicative of water quality at a point in time, but did not establish whether the water
supply was stable. The current study used at least two samples and usually three from each
home.

Previous studies included water results with levels of Total coliform bacteria counts under 5 as
adverse sample results, yet this level is considered acceptable for drinking the water when three
consecutive samples are taken. This study will include bacteria counts under 5 when representing
3 consecutive samples in the acceptable category.

The results from this study will be used by Dr. Paula Stewart, the current Medical Officer of
Health, as part of a review to determine whether the need for the Boil Water Advisory still exists.
The study was conducted by certified Public Health Inspectors and student public health
inspectors, and information regarding treatment systems was collected.

The Purpose of the Study Was To Assess Within Lanark Village:
» The quality of the raw well water going into private homes
e The quality of the water residents were drinking
o How often the residents were testing their drinking water
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Description of Lanark Village

Lanark Village is the largest settlement in the municipality of Lanark Highlands, and is centrally
located in Lanark County. The pattern of natural drainage flows towards the Clyde River which
runs through the village. A public bathing beach is located within the village on the banks of the
Clyde River.

The topography is mixed and the ground consists of shallow overburden with frequent
outcroppings of rock. This fractured rock is predominantly sandstone or limestone, while the
bedrock types include marble, amphibolites, granite, and pegmatite.’ The natural conditions
existing in the village with regards to shallow soils and fractured rock, as well as small property
size create challenges for proper sewage disposal as well as proper well construction.

There are approximately 800 residents living in the village with the highest concentration around
the center of the Village stemming from either side of George Street. Businesses and homes in
the village are served by private services with the responsibility for safe drinking water and
adequate sewage disposal remaining with the property owner. Properties are generally small in
size.

The village supports two elementary schools, and several apartment buildings which have water
systems regulated by the Ministry of the Environment.

The well water study focused primarily on homes, but did include the schools and businesses
along the corridor known as George Street. A list of addresses provided by the township office
indicated that a total of 343 properties were included within the boundaries of the Village. Some
of these properties were either vacant or up for sale.

The Large Scale Water Survey

An application for special funding for the large scale well water survey was submitted to the
Ministry of Health and Long Term Care. Although the funding was limited, the Health Unit in
collaboration with the Township of Lanark Highlands began planning for a large scale well water
survey.

The survey would span over three weeks so that a set of representative samples could be
obtained. On October 11, 2011 a notice was delivered to each home in Lanark Village advising
them of the upcoming survey. The notice informed the residents that Public Health Inspectors
would be going door to door and would collect samples from property owners wishing to
participate in the study. Although the goal was to collect as many samples as possible from
homes and businesses within the village, it was recognized that some challenges existed. Firstly,
because wells are owned by the home owner, the property owner had the right to refuse to

* Stantec Village of Lanark Wastewater Study Appendix 12
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participate in the study. Secondly, people who work during the day would not be home to permit
the collection of samples. In order to address this issue Public Health Inspectors worked into the
early evening to accommodate as many people as possible.

The resident list provided by the township was reviewed and a decision was made to exclude the
outlying areas of the village, where properties were large and further from the center of the
village. Streets that were not included in the study were Pinegrove Road, Roberts Road, Rosetta
Road, and George Street north of the school, parts of Robertson Drive, and the very south end of
Hwy 511 within the village limits.

Although some homeowners exercised their right to refuse to participate in the study and some
homeowners, despite the extended sampling hours, were not home, Public Health Inspectors
were able to collect samples from each street within the study area, thus having a good
representation of samples of well water.

During the first visit, a quick survey was conducted to determine if the home owner sampled
their well water and if the drinking well water was treated or direct from the well (raw water). In
cases where the supply was treated, samples of both the raw water and the treated water were
taken. The benefit of dual sampling was to help gather information on the water aquifer by
obtaining the raw sample, and ensuring that if treatment was in place, that it was in fact working
by taking a sample of the water following treatment.

A small sample of water was also taken so that a quick Nitrate test could be performed at the
Health Unit. The Health Unit had purchased the HACH DR/890 Data logging Colorimeter
which has the ability to test for Nitrates. While the test was not performed in an accredited lab,
the results give an indication if there is ground water contamination. In cases where the results
were found to be elevated, these results were provided to the home owner by phone or mail with
advice to seek a confirmatory sample through an accredited lab.

Conducting this study in the fall of 2011 provided the benefits of varying weather patterns over
the three week period. The fall is generally characterized as a mixture of wet days, dry days and
even days when heavy frost limits runoff. If the study was conducted in the winter, it is likely
that some wells that are affected by surface runoff would have tested as satisfactory because in
the winter there is relatively little surface water movement. In the summer, occasionally we
experience long periods of drought that can affect water quality as well. The likelihood of
identifying well construction issues or risk factors for water quality are higher when samples are
taken in the spring or the fall, when precipitation is highest and conditions vary.




Lanark Village Well Water Survey 5

Relevance of Water Quality Parameters

The Ontario Agency for Health Protection and Promotion, recommends a safe drinking water
standard of three water tests taken one to three weeks apart that are all negative for E.coli or have
Total coliform less than 5. Once stability has been determined the recommendation is to then
sample three times a year (preferably on a seasonal basis).

Total coliform are a bacteria that occur naturally in soil and decaying vegetation, and are
commonly found in surface runoff. E.coli bacteria are commonly found in the intestines of
warm-blooded animals. They should not be found in drinking water, and if they are present they
may indicate fecal contamination from humans or animals. The risk of pathogens that cause
human illness and occasionally death increases with the presence of E.coli.

Nitrate is a common ground water contaminant. It is part of the nitrogen cycle and forms as a
result of decaying plants and animals. Other sources include human sewage, manure and
fertilizer. Nitrate is commonly used in agriculture as fertilizer and may be used as an oxidizing
agent, in the production of explosives and in glass making.” Nitrates can be removed with
treatment, or reduced by dilution. Boiling does not reduce Nitrates but instead concentrates them.
Nitrate rates may vary seasonally.

The largest population at risk from high Nitrate levels is infants under 6 months who are formula
fed where the well water is high in Nitrates and the water is boiled to prepare formula.
Methemoglobinemia (blue baby syndrome) can result. The World Health Organization indicates
“Methemoglobinemia is characterized by reduced ability of the blood to carry oxygen because of
reduced levels of normal hemoglobin.. Infants who are affected may seem healthy, but show
signs of blueness around the mouth, hands, and feet, hence the common name “blue baby
syndrome”. These children may also have trouble breathing as well as vomiting and diarrhea. In
extreme cases, there is marked lethargy, an increase in the production of saliva, loss of
consciousness and seizures. Some cases may be fatal.” Fortunately the syndrome is very
uncommon.

% Nitrate and Nitrite in Drinking water: Background document for the development of WHO Guidelines for Drinking
Water Quality 2007 www.whoint/water san

* World Health Organization. WHO Guidelines for drinking water quality. 2nd edition, addendum to Volume 1:
Recommendations. Geneva: WHO, 1998, p-8-10; and addendum to Volume 2: Health Criteria and other Supporting
Information
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Results

The data collected was inputted into Microsoft Excel 2007 and analyzed by the Health and
Performance Information Specialist using IBM SPSS Statistics Version 19.

Survey Participation Summary

e 181 households and/or facilities were approached for sampling between the weeks of
October 19th — November 2nd, 2011.
Of the 181 individuals, 85.6% (n=155) agreed to complete the sampling exercise.

e Ofthe 181 individuals, 83.4% (n=151) agreed to complete the survey questions as well.

Survey

Of the 151 individuals participating in the survey, 77.5% (n=117) reported drinking the water
from their well.

Lanark Village, October 2011
Proportionof Homeowner's Who Drink Water & Sample
{(n=117)

Do Not Sample
BN 50%
Drinking Water (n=59)
50%
(n=58)

Source: LGL District Health Unit

Of the 151 individuals participating in the survey 46% (n=69) reported having tested samples of
their well water, of those that sample, 84% (n=58) drink the water. There were 82 individuals
that did not sample their well, but 72% (n=59) still drink the water.
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Of the 69 participants that sample their well water, 38% (n=26) reported sampling once per year
and 30% (n=21) sample greater than or equal to two times per year.

Lanark Village, October 2011

Frequency of Water Testing Among Those Who Test Their
Water (n=69)

< Once Per Year

9% (n=6)
Don't Know Rian Oncoe Per Year
23%(n=16) ——f & 38% (n=26)
2 2 Times Per — -
Year Source: LGL District Health Unit
30%{n=21) 2

Of the 151 individuals participating in the survey, 84% (n=126) knew which well type they had
on their property with most (118 or 94%) having a drilled well.

Of the 151 participants, 27 reported having a water treatment system to reduce contamination
and improve its safety for drinking — 20 reported using an ultra violet light, 2 had a chlorinator
and 5 used a reverse osmosis system. Many of the individuals also reported treating the water for
aesthetic reasons rather than for the purpose of removing bacterial contamination including:
carbon filters, iron filter, particle filter, potassium permanganate and Brita filters.

The majority of the 151 participants reported having a septic tank/tile bed system 78% (n=117)
and 17% (n=26) had a holding tank. 5% (n=8) did not know or did not respond to question.


















