
The Corporation of the Town of South Bruce Peninsula 
P.O. Box 310, 315 George Street 
Wiarton, On 

Sable 	 NOH 2TO 
Seuver Report 

Telephone: (519) 534-1400 ext. 122 
1`1 Hoc Cony 	Fax: (519) 534-4862 

Toll Free 1-877-534-1400 
e-mail: sbpen@bmts.com  

REPORT RE: COUNCIL, DECEMBER 18, 2012 

REPORT NO: SWSRAHC4.2012 

SUBJECT: FINAL REPORT TO COUNCIL 

RECOMMENDATION: THAT Council accepts the final report from the Sauble Water and Sewer 
Report Ad Hoc Committee; 

AND FURTHER THAT Council considers the recommendations contained in the final report. 

BACKGROUND: The Sauble Water and Sewer Report Ad Hoc Committee have worked diligently 
over the past two years to meet their mandate and provide final recommendations to Council. It is 
understood that Council must still make a decision with regard to the proposed Sauble Beach sewer 
project. The Committee respectfully submits their final report which is hoped will assist Council in 
their decision making process. 

The members of the Ad Hoc Committee thank Council for the opportunity to be a part of the decision 
making process. 

INTER-DEPARTMENTAL IMPACT: The recommendations contained in the final report, if 
directed by Council to be actions, could affect various departments within the Town. It could affect 
the Building Department from a septic re-inspection perspective. It could affect the Public Works 
Department from a storm water management and water sampling perspective. The Finance 
Department could become involved from a financing and budgetary perspective. 

BUDGET IMPLICATIONS: Approval of Manager of Financial Services 

The recommendations contained in the fmal report would have budget implications depending on the 
recommendations directed by Council for staff to investigate. The monetary implications should be 
brought forward to Council through the various department budgets and reports to Council. 

EXPECTED DATE OF COMPLETION: Many of the recommendations would have an ongoing 
timeline. All recommendations and timelines would be at the discretion of Council. 

Respectfully submitted, 



Gary Roberts 
Chair 

Date: 
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Executive Summary 

The Town of South Bruce Peninsula Council received the Environmental Study Report (ESR) for 

the proposed Sauble Sewer project on January 4, 2011. The report was prepared by Genivar, 

Owen Sound. Council, in an effort to make an informed decision, established the Sauble Water 

and Sewer Report Ad Hoc Committee. 

Members for the Committee were recruited through the normal South Bruce Peninsula 

recruitment methods. The Committee members bring with them a varied background of 

knowledgeable professionals, representing both the year round and seasonal population of 

Sauble Beach. Two Councillors were appointed to the Committee and the Mayor sat on the 

Committee as an ex-officio member. The background and experience of all members assisted 

in bringing many different perspectives to the decision and recommendation making process. 

From time to time, staff were invited to give advice and to act as resources to the Committee. 

The Committee was composed of the members, as listed below. 

Voting Members 

Councillor Bowman 

Keith Brownlee 
Robert Ciprick 

Cynthia Clayton 

Councillor Kirkland 

Garry Leveck 
Gary Roberts 

Non-Voting Members 

Mayor Close 

Roy Schofield 

Message from the Chair 

I would like to take this opportunity to thank the members of the Committee for their hard 

work and their thoughtful and professional input. Their diligence and cooperation was 
instrumental in concluding this project. Chair Gary Roberts 

Terms of Reference 

The Committee Terms of Reference were approved by Council and are dated May 24, 2011. 
The Terms of Reference are attached to this report under Appendix A. 
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Throughout the term of the Ad Hoc Committee, the members were mindful of the purpose 

outlined in the Terms of Reference. They worked together to tie all research, findings and 

recommendations back to the Terms of Reference. 

The Committee purpose, as stated in the Terms of Reference is as follows: 

o To determine if there is a scientific and/or medical need for human waste management 

based on pollution and the associated risks 

• To define the future scope, if any, of the project including capacity for existing septic 

tank haulers 

® To identify solutions which will resolve the pollution problem 

o To determine if the current human waste management situation and proposed solutions 

are sustainable 

This Final Report will attempt to provide recommendations to Council which are in response to 

the purpose of the Committee, from the Terms of Reference. 

interim weir, 

On December 6, 2011, the Ad Hoc Committee presented an Interim Report to Council. As a 

reminder of the contents of the Interim Report, it has been included with the Final Report 
under Appendix B. 

The Interim Report provided a detailed report on the findings of the Committee to December 

2011. The report recommended that Council give pre-budget approval for the Committee to 
commission a Pollution Study. Other recommendations included proceeding to microbial 

source tracking if contamination was discovered in the Pollution Study. 

The Committee had indicated to Council that they supported the inception of a septic re- 

inspection program for the Town or that at a minimum, the septic systems found to be the 

source of contamination should be inspected, dependent upon the findings of the Pollution 
Study and where necessary, the microbial source tracking. 

At the time of presentation of the Interim Report, the Ad Hoc Committee also recommended to 

Council that an education program be instituted immediately to guide residents in the proper 
care and maintenance of their septic systems. 

Council received the Interim Report and gave pre-budget approval for the Committee to move 
forward with the Pollution Study as a first step. 
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PollutkIn Study. 

The Ad Hoc Committee set up a working group, composed of members of their Committee to 

establish an RFP document and evaluation matrix. The working group advertised the RFP and 
evaluated the submissions received in response to the RFP. 

There were three responses to the RFP. After considerable evaluation, the Committee chose 
Hutchinson Environmental Services Ltd. to perform the Pollution Study. 

Hutchinson Environmental Sciences Ltd. began by sending a letter to homeowners in the 

Sauble Sewer study area. The letter is included under Appendix C. Hutchinson Environmental 

Sciences Ltd. performed tests on 100 wells. They also tested the Beach seeps and the Sauble 
River. Results and findings are included in the Pollution Study, attached under Appendix D. 

Dr. Hutchinson and Richard Nesbitt of Hutchinson Environmental Sciences Ltd. attended an Ad 

Hoc Committee to discuss their preliminary draft Pollution Study. The Committee asked Dr. 

Hutchinson to provide recommendations with regard to septic re-inspection, drainage and 

storm water management and septic system education programs. 

A letter prepared by Dr. Hutchinson to all residents of Sauble Beach which summarizes his 

research and gives recommendations based on his findings is attached under Appendix E. 

Other Research 

While the Committee waited for the completion of the Pollution Study, they continued their 
research and discussion with regard to water sampling and testing results. 

The Committee received results from the weekly Health Unit testing at the Beach. The 

Committee noted that adverse test results were realized around the same time each year. 
There is no explanation for this anomaly at the time of writing of this final report. The 

Committee noted that the Beach was not "closed" but posted as unsafe for bathers. This is the 
Health Unit protocol which the Town complies with. 

The Committee received sampling results from the Grey Sauble Conservation Authority. These 

samples results were from the areas of the Allenford River, Sauble Falls and Spring Creek. The 

results did not show nutrients which would be outside of normal and E-coli levels were 
between 36 and 156 in the rivers. 

The Committee invited Dr. Crowe to appear as a delegation in September of 2012. Dr. Crowe is 

an Environmental Scientist with the Federal Ministry of the Environment. Dr. Crowe explained 

to the Committee that not all beaches are the same. He explained the differences as being 

related to the type of sand, the vegetation, the width of the beach and the water table. Dr. 

Crowe explained the importance of holding sand on the beach and the role of vegetation in 
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holding sand. Dr. Crowe explained that Sauble Beach is susceptible to flooding because it is flat 

and because the fine sand does not drain easily. Dr. Crowe indicated to the Committee that 

improvements to drainage and run-off could improve conditions at the Beach. Dr. Crowe 

explained that in his sampling experience at Sauble Beach, the bacteria levels have been higher 

at the south end that at the north end. He assured the Committee that the conditions at Sauble 

Beach are not unlike those found at other beaches. With regard to the early summer test result 

anomaly, Dr. Crowe explained that he felt that the Town should look at algae growth and see if 

there is a co-relation between algae and the adverse test results. 

Response to Committee Purpose Statements 

PURPOSE ONE 

The first purpose of the Committee was "to determine if there is a scientific and/or medical need for 

human waste management based on pollution and the associated risks". The Committee 

commissioned, with the approval of Council, a Pollution Study. 100 wells were sampled in the 

Sauble Beach area during the months of August and September in 2012. The final report has been 

received and while the report is a snap shot in time, Hutchinson Environmental Sciences Ltd. has 

indicated that they stand behind their conclusions there is no good evidence of widespread pollution 

of the surface groundwater at Sauble Beach. The Committee accepts the results of Hutchinson 

Environmental Sciences Ltd. and feel that there is no scientific or medical need for human waste 
management based on pollution. The Committee received advice from Dr. Hutchinson that he did 

not find, in his study, any situations which could not be managed by a home treatment process. 

PURPOSE TWO 

The second purpose of the Committee was "to determine the future scope, if any of the project 

including capacity for existing septic tank haulers". Through research completed by the Committee, 

it was determined that there is no legislation in place banning septic haulers from spreading on 

approved sludge fields. The fields and septic waste spread on the fields is monitored and managed 

by the Ministry of Environment. With respect to the proposed Sauble sewer system, the Committee 

does not make any comment on future scope of the project. It is felt that for the foreseeable future, 

there exists adequate means for septic tank haulers to dispose of septic waste collected. 

PURPOSE THREE 

The third purpose of the Committee was "to identify solutions which will resolve the pollution 

problem". It is important for the Committee to explain that they did not find a pollution problem 

with the sampling taken in the Pollution Study. While E-coli was found in the Beach seeps, it cannot 

be definitively linked to human septic waste. Dr. Hutchinson recommended to the Committee that 

as the Pollution Study was a snap shot in time, due diligence would see the Town continue a 

sampling program at some level in order to continually monitor the water in the Sauble Beach area. 

Both Dr. Hutchinson and the Committee feel that if the Town began an aggressive education 

program which included proper care and maintenance of septic systems as well as home water 
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treatment systems which would be viable, this would serve the residents and may assist in 
circumventing any problems. 

The Committee believes that the Town should continue to work with the Grey Bruce Public Health 
Unit to come up with cost effective methods of summarizing and communicating well water testing 

results. Results which are summarized by specific area (ie. Sauble Beach, Wiarton, Hepworth) could 

be used to move forward with the treatment of water and the sustainability of water quality. 

The Committee feels that the E-coli in the drains on Sauble Beach should be tested for source using 

DNA. It is felt that a minimum of five tests to a maximum of ten tests should be performed. It would 

be preferable to take into account a seasonal variation to obtain the widest range of results, 

however in an effort to keeps costs under control, one snapshot in time would suffice. An expert 

would be consulted to determine the appropriate time for testing. It is felt that the DNA testing in 

the drains would give an answer of whether or not the bacteria is from human or animal source and 
this could assist in the management of storm water. 

PURPOSE FOUR 

The fourth purpose of the Committee was "to determine if the current human waste management 

situation and proposed solutions are sustainable". The Committee feels that with a septic re- 

inspection program and a proper education program, the current human waste management 

system is sustainable. There would be no requirement for an additional human waste 

management system. 

Recommendations 

The Committee respectfully recommends to Council as follows: 

a) The Town of South Bruce Peninsula should continue with the implementation of a septic re- 
inspection program, in a format acceptable to Council. 

b) The Town of South Bruce Peninsula should begin an aggressive septic system and home 
water treatment education program which will reach the largest number of residents 
possible. 

c) The Town of South Bruce Peninsula should sample the Beach drains for DNA to determine if 
the bacteria is human or animal. 

d) The Town of South Bruce Peninsula should continue to work with the Public Health Unit to 

monitor water test results both from private wells and Beach seeps. The Town may consider 
commissioning a Pollution Study at some point in the future as a continuation of the 
program which was undertaken this past year. 
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e) The Town of South Bruce Peninsula should look for solutions for storm water management 

on the Beach. 

f) The Town of South Bruce Peninsula should approach the Saugeen First Nations to determine 

if they would be willing to participate in water testing and the ongoing monitoring of water 

test results. 
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Sauble Beach Illater and Sewer Report Ad Hoc Committee 
Terms of Reference 

1. Purpose  

1.1 	To determine if there is a scientific and/or medical need for human waste 
management based on pollution and the associated risks 

1.2 	To define the future scope, if any, of the project including capacity for 
existing septic tank haulers 

1.3 	To identify solutions which will resolve the pollution problem 

1.4 	To determine if the current human waste management situation and 
proposed solutions are sustainable 

2. Composition  

2.1 	One (1) person who holds a professional designation in a related field may 
be hired but shall not exercise voting rights or privileges. 

2.2 	Two (2) members of Council who shall exercise full voting rights and 
privileges. 

2.3 	Five (5) members of the public who are residents of the Town (seasonal or 
permanent) who shall exercise full voting rights and privileges. 

2.4 The number of Town staff as required as resources and advisors who 
shall not exercise voting rights and privileges. 

2.5 	The Mayor or alternate as appointed by Council shall be ex-officio and 
shall not exercise voting rights or privileges. 

2.6 	One (1) municipal staff member shall be appointed to act as secretary to 
the Committee and shall not exercise voting rights and privileges. 

2.7 	Other representatives not specifically listed herein may be invited to 
practice full participation in the Committee meetings but shall not exercise 
voting rights and privileges. Participation shall be at the discretion of the 
Chair and voting members of the Committee. 

2.8 	Members of the Committee shall be considered by regular recruitment 
means. At the sole discretion of Council, should suitable members not be 
found by regular recruitment, individuals may be approached to sit on the 
Committee. 

Sauble Beach Water and Sewer Report Ad Hoc Committee 
Terms of Reference 

May 24, 2011 
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Management 

3.1 	The Committee shall elect a Chair from among its voting members. 

3.2 	The Committee shall elect a Deputy Chair from among its voting 
members. 

3.3 	The secretary shall be responsible for preparing agendas and keeping 
minutes of all business transacted at each meeting. Agendas and minutes 
shall be forwarded to the Committee Chair for approval prior to circulation 
to Committee members. 

3.4 	Quorum shall be defined as the presence of four (4) voting members. 

3.5 	Recommendations to Council will be achieved through consensus by 
discussing, listening and reaching a common point of view. 

3.6 	The Committee will not have the authority or power to commit the Council 
of the Town of South Bruce Peninsula or any association, organization, 
group or individual to expenditure without Council endorsement. 

4. Meetings  

4.1 	The Committee will convene its first meeting no later than June 15, 2011. 

4.2 	The Committee will set a meeting schedule at its first meeting. 

4.3 	As this is an Ad Hoc Committee, it is intended that the Committee will not 
continue beyond October 31, 2011, at the discretion of Council. 

5. Reporting to Council 

5.1 	The Committee Chair will report to Council by submitting a formal report, 
prepared in the Town of South Bruce Peninsula format. The report will be 
signed by both the Committee Chair and the Chief Administrative Officer. 

5.2 The minutes of each Committee meeting, once adopted by the 
Committee, shall be submitted to Council. 

Sauble Beach Water and Sewer Report Ad Hoc Committee 
Terms of Reference 

May 24, 2011 
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Sauble Water 
Sarver Report 
Ad Hoc 

• 

Rhonda Cook, CMO 
CAO 
Date:  th 

Approved by, 

4e/GO-74.041 	'W1  

Respectfu y submitted 

Gary Roberts 
Chair 
Date: 	  

The Corporation of the Town of South Bruce Peninsula 
P.O. Box 310, 315 George Street 
Walton, On 
NOM 2T0 

Telephone: (519) 534-1400 ext. 122 
Fax: (519) 534-4862 
Toll Free 1-877-534-1400 
e-mail: sbpen@bmts.com  

REPORT RE: COUNCIL, DEC 	R 6, 2011 

REPORT NO: SWS IC 3-2011 

SUBJECT: COMMITTEE IN1ERIM REPORT 

RECOMMENDATION: THAT Council receives the Sauble Water and Sewer Report Ad Hoc 
Committee Report SWSRAHC 3-2011; 

AND THAT Council notes the conclusions in the Interim Report; 

AND FURTHER THAT Council gives pre-budget approval for the Pollution Study in order for the 
project to move forward in a timely fashion. 

BACKGROUND: The Ad Hoc Committee has compiled an interim report for Council to apprise 
Council Of their activities to date. The interim report is attached. The Committee feels that obtaining 
the results from the Pollution Study as soon as possible would be paramount to performing due 
diligence in order to determine if there is in fact a threat to the community and if further action is 
required. 

INTER-DEPARTMENTAL IMPACT: 

Town staff will be required to implement programs (septic re-inspection, pollution study, education 
programs, etc.) should Council direct the implementation of any these programs. 

BUDGET IMPLICATIONS: 	jit)  Approval of Manager of Financial Services 

The Committee is requesting pm budget approval for the Pollution Study. Other recommendations 
will be subject to Council approval and budget deliberations. It is anticipated that the Pollution Study 
will cost approximately $86,500. These figures are outlined in the Ad Hoe Committee 2012 Work 
Plan document. 



Town of South Blame Pe6iinsula 
7 	Seweifs AC Floc Committee 

Interim Report 
i]zvember 14, 2011 

Committee Members: 

Chair Gary Roberts 
Vice Chair — Councillor Marilyn Bowman 

Keith Brownlee 
Robert Ciprick 
Cindy Clayton 
Councillor Jay Kirkland 
Garry Leveck 
Roy Schofield 
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:UTIVE SUMMARY 

The Sauble Water and Sewer Adhoc committee was formed early in 2011 under Terms of 
Reference to investigate whether or not there is a scientific and/or medical need for human 
waste management based on pollution and the associated risks. 

The Grey Bruce Health Department has supported the need for a sewer system in Sauble 
Beach and through a prior inspection/survey of septic systems found that some 35% of the 
systems in the downtown core area of Sauble Beach could be at high risk for failure partially 
due to their age only. 

The committee was thoroughly educated in the workings of septic systems and the possible 

risks in the contamination of the ground water and the lake water of the Sauble Beach area. 

Scientific research papers that were written by both Canadian and American researchers 
illustrate the risks that septic systems can present to municipalities. Communities with areas 

that have septic system densities that would not meet current building code specifications are a 

concern for their vulnerability to contaminate ground waters with the pathogens that flow from 
the septic's weeping tiles. 

The intrinsic susceptibility index of Sauble's soil is very high, this could allow contaminates to 
flow quickly into the ground water before they can be diversified to negligible readings. 

Sauble Beach also has many surface drains that flow freely into the beach area and then into 

the lake. These drains have at times tested with a high reading for E Coli. The E.Coli testing 
did not separate for human and animal source. 

Recent studies on ground water at Sauble have shown that the North end of the Beach 

waterfront is in better condition than the South end of the beach with regard to ecoli counts. The 

South end receives a much higher activity from beach goers and is routinely raked by the 
municipality. 

The committee strongly recommends a 'Pollution Survey' program to identify any possible 

contaminates and their sources in the Sauble area both on the Beach waterfront and the 
residential area. 

The committee also recommends the TSBP institute an inspection program for the septic 

systems in the TSBP area with the authorization of the Principal Authorities. 

The committee also recommends that the Saugeen Nation be invited to participate in the 
"Pollution Survey." 

We feel confident that the Pollution Survey results will be vital to enabling the committee to 

complete item 1.1 of the Terms of Reference and will be beneficial to all residents of Sauble 
Beach in a cost effective manner. 

*The references listed in the end of this document are an integral part of this report. 
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INTRODUCTION AND FACKGROUND: 

The Sauble Water and Sewer Adhoc committee was formed from volunteer seasonal and full 
time residents of Sauble Beach. Their mandate is listed under the following Terms of Reference: 

1. Purpose 

1.1 To determine if there is a scientific and/or medical need for human waste management 
based on pollution and the associated risks 

1.2 To define the future scope, if any, of the project including capacity for existing septic tank 
haulers 

1.3 To identify solutions which will resolve the pollution problem 

1.4 To determine if the current human waste management situation and proposed solutions are 
sustainable 

The Sauble Sewer Adhoc committee met for the first time on June 29, 2011. 

At this meeting committee members were given a background into what has transpired over the 
years to bring the Town of South Bruce Peninsula (TSBP) to where they are today regarding the 

Sauble Beach sewer project. (Project) 

The Manager of Public Works at the time of this first meeting was Phil Dwyer. Mr. Dwyer gave 

the committee a verbal history of the sewer project in TSBP. Talks of sewers started back in 

1973 and up to an updated Environmental Assessment (EA) in 2007; questions have remained 

as to whether there is a scientific and/or a medical need for a sewer system in Sauble Beach. 

Committee members either attended or were made aware of the public meetings that were held 

to discuss the Project. Comments that were made at the meetings and survey results that 
followed clearly showed that the citizens of Sauble Beach many concerns regarding this project: 

The environmental impact on the community 

O The 'dumping' of the effluent in our river or lake 

O The high cost of the project to each resident, and 

® To whether or not sewers are needed when the present septic systems are working fine. 

® The committee initiated the start of their own due diligent in researching the scientific 

proof that would indicate whether or not there is the need. 
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DOCUMENTS REVIEWED OR ITEMS DISCUSSED WERE AS FOLLOWS: 

ADDENDUilii NO. prepared by Genivar Consultants LP Owen Sound 

Environmental Study Report: The EA was carried out under the class environmental process 
for municipal sewage and water projects, as developed by the Municipal Engineers Association. 

Thorough problem identification was developed in June 2001 by RV Anderson & Associates. 
Due to the life span of an EA — 5 years, Genivar was required to perform a new EA. 

The first phase is to identify the problem. The first EA placed an emphasis on water sampling to 

determine the quality of private wells, from both a health and aesthetic perspective. The EA 

performed by Genivar relies on results from the initial EA along with their own identifications. 

Many of the problems identified were consistent with the findings of the Health Department's re- 
inspection of septics report along with other risks, such as: density of properties in the 

Downtown Core Area (DCA) high impact of population during seasonal periods, septics that are 

considered to be of a high risk for failure, age of systems, high groundwater, and type of wells 
used. 

THE HEALTH DEPARTMENT stated their concerns of potential problems that waste 
management systems in the downtown core area (DCA) could create. 

In a letter° sent by Mr. Robert Hart, Public Health Manager dated October 25, 2010 addressed 
to then Ward 4 Councilor Mr. Dan Kerr the Grey Bruce Health unit expresses strong support for 

the Sauble Beach Wastewater Treatment Plant and Sewer Project. Mr. Hart also referenced a 

letter by Lou D'Alessandro, Chief Building Official (CBO), Manager Health Protection. The letter 
was addressed to Mr. Brad McRoberts, P.Eng the Manager of Public Works for the TSBP at the 
time. In this letter Mr. D'Alessandro gave a summary of the downtown Sauble Beach area. The 

septic re-inspection was conducted between the months of June and November, 2007.ii'Data 

collected from this re-inspection by the Grey Bruce Health unit showed that 31% of sewage 
treatment systems were identified at high risk for failure and 15% of raw drinking water sample 

results were adverse as defined by the Ontario Drinking Water Quality Standards. Although this 
report did not distinguish between Sand Point and Drilled wells and it is unclear how many 

Septic Tanks were physically inspected versus looking solely at their age, we felt there is a 
strong case for an in-depth inspection of the residential areas of Sauble Beach. 

SEPTIC SYSTEMS: 

Septic systems were looked at carefully in order for the committee to become familiar with what 
a septic system is and how it is expected to function effectively. 

Chief Building Official (CBO) McFadden's Reported on Septic Systems and Septic Re- 
inspection Guidelines memo.' 
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In the CBO's memo Mr. McFadden describes the requirements for the different classes of 
sewage systems and the design standards that come under Part 8 of the Building Code. Mr. 

McFadden also describes what a proper re-inspection program would look like. The Building 

Code has recently been amended for on-site sewage maintenance inspections. 

In reviewing and discussing septic systems the committee looked to learn the impact of septic 

systems and to understand their potential risks and their causes. 

The majority of septic systems are of the conventional type. That is, they have a settling tank 
that acts as an anaerobic digester to break down and retain solid matter while passing the 

partially treated liquid phase of the wastewater on for disposal through the soil absorption fields. 

(Commonly known as weeping tiles) The conventional system has very low nitrogen removal 

capabilities. There are a few attributes required for a septic system to function properly and to 
ensure they will have little or no effect on our water sources. 

1) Following the building code in installation is the first step to reduce risk; such as distance 
from dwelling, distance from any wells, proper distance that the weeping tiles are 
installed in relation to the ground water, regular pumping of the solids, inspection, and 

ensuring that nothing that could neutralize the important bacteria that is needed in the 

settling tank be introduced into the tank from the household. 

2) The soil or sand material that the absorption field is made up of is an important factor. 

Sand is the most common material in Sauble. The sand needs to be of a certain grade 
that will ensure the proper T-time of absorption and allows the effluent to go through 
another stage of purification before it flows towards the groundwater. 

3) The effluent that travels through the sand travels in the shape of a plume". The plume 

varies in its size depending on what type of soil it is travelling through. The plume carries 
with it any bacteria that earlier cleansing stages cannot eliminate. The bacteria that can 

be found in plumes range from e-coli, nitrogen, phosphorus, to any introduced viruses. 

To understand the type of soils that the plumes travel through in this area, very detailed maps" 

of the Sauble Beach area were obtained. These maps illustrated the composition of soils in 
Sauble Beach, the water table elevations, and the intrinsic susceptibility index. The intrinsic 

susceptibility index is very high in Sauble which would indicate that the effluent has the potential 

to travel quickly through our soils. The composition of Sauble soil is an important factor in 

efficient septic systems. 

The identification of the Sauble Beach landscape led the committee to look at research papers 
and testing that has been done on the shorelines of Lake Huron in Sauble Beach. 

Page I 6 



BEACH AREA and WATERS 

Dr. Allan Crowe, from the National Water Research Institute in Burlington along with Dr. Clare 
Robinson, from the University of Western investigated groundwater flow and groundwater 
quality conditions at two sites at Sauble Beach during July 2011vIn. 

Their report concluded that the quality of the sand and groundwater below the beach in the 
north is better than that in southern Sauble Beach. The north exhibits drier sand, no iron 
staining, fewer gulls, and lower levels of E Coli in the groundwater. The south site exhibits 
wetter sand, iron staining, more gulls and elevated levels of E Coli in the groundwater. The 
differences are due to the physical conditions of the beach and dunes, the groundwater 
conditions below the sites, the higher number of Sea Gulls and impacts by people. Dr. Crowe 
indicated that the depth of the sand at Sauble Beach is being affected by the raking of the 
beach for aesthetic reasons. Beach raking has been shown to reduce sand depth and in turn 
create wetter beaches with higher E.Coli levels. 

Surface waters that flow through the beach sands16 access drainage sites' are also a concern 
to the committee for the quality and the impact these drains have on the health of the beach and 
beach water. 

GARRY PALMATEER 

Perhaps the most influential presentation the committee looked at was presented by Garry 
Palmateer, who is one of if not the leading microbiologist consulting in this area. He gave a 
power point presentation' that describes the many issues, risks, causes, and possible 
contaminates that could be present in Sauble. 

Mr. Palmateer: 
• described how septic systems in good working order should perform in the proper 

environment, and how septic systems could also under perform from lack of use or 
misuse, 

® described the many potential threats from pathogens that could contaminate our drinking 
waters. 

• put forward an outline of three stages and procedures a municipality could institute to 
determine whether or not there is a scientific or medical need for an improved waste 
management system in Sauble. Each stage reliant on what the previous stage 
discovers, i.e. if no problems are discovered in the first phrase no further investigations 
are needed. 

Mr. Palmateer's outlined what would be looked at to determine the areas to be tested. The types 
of bacteria and pathogens the testing would look for, and the number of samples to take in order 
to have confidence in the found results. At the request of the committee quotations for the cost 
of such testing were submitted. The cost and benefits of that study are outlined in the Pollution 
Survey'''. 
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CONCLUSIONS AND RECOMMENDATIONS: 

This interim report only covers the first stage of the committees Terms of References. To 

determine if there is a scientific and/or medical need for human waste management based on 

pollution and the associated risks. Although, the committee discussed and researched the other 

terms of the their mandate during meetings, the other three terms are somewhat reliant on the 
results of this first term. 

The committee has come to the stage of recommending actions to satisfy the first step of the 
Terms of References. 

The recommendations are as follows: 

1) To commission the "Pollution Survey" program to identify any possible contaminants and 
their sources. 

2) If results from the Pollution Survey show the area is at risk from any contaminates found 
in the initial phase, then the next stages of the recommended program — microbiological 
source tracking would be ordered. 

3) The committee supports a septic system inspection program to be initiated in the Town 
of South Bruce Peninsula as soon as possible, or as a minimum, that septic systems 

found to be the source of contaminates during the study would be inspected to 
determine their condition. 

4) The committee supports that the TBSP start a communication initiative immediately to 
educate residents of the proper care and maintenance of their septic systems. 
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APPENDIX A Mr. Robert Hart, Public Health Manager's 

letter. 

JUN-21-2011 MON 12:24 PM 	ORHEAORIE 

• 

• 
October 2S, 2010 

Mr. Dan Kerr, Councilor, Ward 4 
Town of South Bruce Peninsula 
338 Bevford take Rd. 
RK 4 Wiarton NOH 2T0 

FAX No. 519 422 2113 	 P:004 

PUBLIC 
HEALTH 

Dear' Mr. Kerr: • 

I am writing to express the Grey Bruce Health (?nit's strong support for the Sauble Beach Wasfewater 
Treatment Plant and Sewer Pr ct.Thls support Is based on thu follpwing considerations. 

A sanitary survey conducted by staff the Grey Bruce Health Unit In 2007 re•verillid significant concerns with 
both the condition of private on-site sewage systems and the safety of private drinking water supplies. Over 
3.1% of sewage treatment systems were Identified at high risk for failure and 25% of raw drinking water 
sample results ware adverse as (refined by the Ontario Drinking Water Quality Standardst• 

These results are not unexpected given that Sauble Beach is a densely populated area consisting of Hindi Iota 
3Ituated on top of porous sand and a high water table. The wells described above are generally very shallow. 
The private sewage systems servicing ttle.,lots are aging and, lir large part, not In compliance with current • 
Building Code requirements. Given the small site of the lots, it is doubtful fl e et mars sewage systems could 
be brought up to existing code. These corldltibris pfovide significant risk for exposure to •and spread of 
conimunicable disease. 

In addition:to disease exposure from .00ntricalnated drinking water, this situation also creates the potent)el 
for contaroloation of local recreational water, namely the Sauble beachfront. There remains debate about 
the cause of this summers elevated E. coil counts that resulted in beech postings. However, It IS reasonable 
to conclude that the state of sewage disposal at Suable Beach is either currently contributing to microbial 
loading of the beachfront or has the likely potential to do so In future, 

The move toward communal as opposed to on•site servicing reflects current best practice In sewage 
'management. The wastewater treatment pleat and sewer project for Sauble Beach wit alleviate the public 
health concerns described above as well contribute to local environmental protection, 

• 

Robert Hart 
Public Health Manager 
519-376-9420 Ekt 1279 
ati/dit 

cc. Phil Dwyer, Manager of Public Works, Town of SoUth Bruce PenInsbia 
Rick Chappell, District Manage, Ministry of the EtwironMent 

01114 270 rlooOkolD, Mata rooky. heplut man boo/mined 'roman Indoor OpO.o. not flora en 
warfolniegill v. ny hoUrehOtd{.viiNO unocilopt1 4l 	(true 0101110v al Cl nol1Pror perm/Won nor 

. moor 	 Owe t, 	 argolnoi , 
41 IS 101 17 	met Soft. Owen Sound, Ontutlo N4KOAS www.ov011otwollhoreybtucdon.00 

OWEN SOUND. 	 wagratON 
61%376.9420 	 S1e•R11-1970 
1.800-263,1466 
	 I -8013-203-3464 

Pox 619474-0605 
	

Foe 619.081-3920 
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APPENDIX B Mr. D'Alessandro's 

letter. 

CV" 
•̀-5 ot 	E'ft 

PUBLIC 
HEALTH 

April 15, 2008 

APR 1 6 2008 
TOWN OF 

TN BRUCE PENINSULA 

Mr. Brad McRoberts, Piing 
Manager of Public Works 
Town of South Bruce Peninsula 
Box 310, 315 George St. 
Wiarton, On 
NOR 2T0 

Dear Mr. McRoberts: 

As per your request please find below a summary of the downtown Sauble Beach area septic re- 
inspection data collected by the Grey Bruce Health Unit. The re-inspections were conducted 
between the months of Rine and November, 2007. 

1. Sites scheduled to be inspected — 	 
2. Sites inspected - 241  
3. Sites not able to re-inspect (empty undeveloped lots that h 
4. Site inspections Low risk — 8.1 (34.8% of 241 inspections) 
5. Site inspections Medium risk — n (33.6% of 241 inspections) 
6. Site inspections /Hugh risk —7fi (two were classified unsafe) (31.5% of 241 inspections) 
7. Water sample test results returned 131  
8. Water sample results returned non-adverse (potable raw drinking water)•  111, (84.7% of 

131 samples taken) 
9. Water sample results returned adverse (non potable raw drinking water) — 2.1/ (15.3% of 

131 samples taken) 
10.Properties where a water sample wasn't taken or on communal supply — i tO (note 1) 

Note 1 - In the months of October and November it was difficult to obtain a raw water 
sample on site. Inspections in these two months were conducted at sites where the 
majority of the high risk homes were located. There were two obstacles. The first 
obstacle being the only available sampling point was the outside water tap. The outside 
tap is not a recommended sampling site. The second obstacle was without the owner's 
permission a raw water sample could not be taken. 

Observations: 

The inspection data indicates that two-thirds of the septic systems located in the downtown 
Sauble Beach area are operating as either high risk or approaching high risk. There is a greater 
degree of failure in these systems. Failure of these systems would have an impact on the existing 

.. /2 
HEAD OFFICE; 920 Met Avenue West, Owen SOUnI. 0111(100 IN4K 496 www.PtiblIchealthWeVbfuce•On.ce 

bar) -2,2 

OWEN SOUND 
	

WALKERTON 
010376-9420 
	

(619)881-1920 
1.800-2635466 
	

1-800-021-7714 
Fox OW0376-0405 
	

FOR (610581-3920 
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Sincerely, 

- 2 - 

high water table. The other impact is that of small property sizes in some arm, syst m failures 
could impact neighboring properties. Moat, of the moulders of the dwellings (other than those 
on the communal system) use a sand point for their source of water. Sand points are not a 
recommended system for water procurement. They are similar to water obtained from an 
unprotected surface supply. Occupants must use approved point of entry treatment systems to 
remove pathogens in order to obtain potable water. 

The second observation is that downtown Saublo Beach is a congested area of small lots. There 
should be a minimum lot size for homes served by a private drinking water supply and a private 
septic system. This lot size should be 30,000 ft2. Minimum lot areas ensure that there are 
required separations between private wells, septic systems, dwellings and neighboring property 
lines. Basically, it comes down to the praeticality of locating a house, driveway, well and septic 
system on a lot. The private sewage solution in moat cases of small lots is a holding tank. This 
lends itself to other environmental problems and cost. Holding tanks depending on use need to be 
pumped regularly. The sewage from these tanks needs to be disposed of in a proper manner. The 
Ministry of Environment has been developing strict guidelines as to where and how this sewage 
is disposed. There will be less, not as available - year round and more expensive options of 
private sewage removal and disposal. These removal and disposal options are currently already 
limited in both Grey and Bruce Counties. 

It is the opinion of Public Health that the municipality moves forward on its plan to not only 
consider and implement a public sewer system in the downtown Sauble Beach area but also to 
explore the opportunity to expand and connect more users to the already existing communal 
water systems. 

If you have any further questions, please do not hesitate to call me 

Lou 'Alessandro, CBO 
Manager, Health Protection 

LD/ew 

GAtetospeclion12007 saubto beaohl9nuilv Bruce raga Millipoallonatiatswilmaly1007,doc 
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APPENDIX C CBO's memo 

Town of South Bruce Peninsula 	 SI 
P.O. Box 310, 315 George St. Wiarton, ON NOB 2T0 

Ph.: 519-534-1400 or 1-877-534-1400 Fax: 519-534-4862 
wvvw.soutbbrueepeninsula.com  	

,ocr 	J.7)(3 
g 4 

e o 
To: 	The Chairperson and Members of Council 
From: 	Wayne McFadden(- .1,,.0..1 
Date: 	June 29, 2011 	t NI 

Subject: 	Sewage Systems 

I have been asked to address questions that have been brought forward regarding sewage 
systems. Firstly I will address the question regarding the current guidelines for Human Waste 
Management Systems. In 1997 the Ontario Government placed sewage systems in the Ontario 
Building Code in 1997 through Part 8 for all new septic systems. The scope of Part 8 applies to 
the design, construction, operation and maintenance of sewage systems. Under Section 8.1.2.1. 
c) of Part 8 of the Ontario Building Code it describes the classes of all sewage systems. 
(1) All sewage systems shall be classed as one of the following: 
(a) Class 1- a chemical toilet, an incinerating toilet, a recirculating toilet, a self-contained 
portable toilet and all forms of privy including a portable privy, an earth pit privy, a pctil privy, a 
privy vault and a composting toilet system, 
(b) Class 2- a grey water system 
(c) Class 3- a cesspool, 
(d) Class 4- a leaching bed system, or - 
(e) Class 5- a system that requires or uses a holding rank for the retention of hauled sewage at the 
site where it is produced prior to its collection by a hauled sewage system. 

Also under Part 8 of the Building Code are the design standards along with the general 
requirements of leaching beds permitted. It is very clear under this section what is permitted and 
what the formulas are that need to be used for design flows "Q," length of distributions piping 
"L," and time of soil "T" (min/cm), filter bed loading requirements, the loading rate for fill based 
systems, and distances to rivers, structures, wells and property lines are also in the Building Code 
under Part 8. The Ontario Building Code can be quite difficult to follow so for ease I have 
included a quick reference sheet that includes most of the above. Part 8 includes twenty seven 
pages of regulations please see attached. 

Secondly I will address the question regarding septic inspections and why the town does 
not perform septic inspections. The Town of South Bruce Peninsula took over the issuance of 
building permits for sewage systems in 2008 from the Grey Bruce Public Health Unit. We do all 
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utchinsin 
Environmental Sciences Ltd. 

_ 	_ 

3-1 Taylor Road, Bracebridge, ON PlL 1S6 ph: 705-645-0021 

cRul 

June 29, 2012 

Resident, Sauble Beach 

Dear Sir/Madame: 

Re: 	Town of Saulole Beach Pollution Study 

The Town of South Bruce Peninsula has retained Hutchinson Environmental Sciences Ltd. (HESL) to 

conduct a pollution survey to assess the quality of untreated well water and surface water in Sauble 

Beach. HESL has been retained to conduct a series of water quality tests to understand the extent of any 

problems and to identify the sources of any ground water or surface water pollution. Water will be tested 

in the upper areas of the beach, in the shallow water seeps on the beaches and in areas near the water's 

edge. In addition samples will be collected from both shallow and deep private drinking water wells 

throughout the municipality. The well testing is designed to assess the presence of any pollution that is in 

the groundwater prior to treatment not for the quality of the treated drinking water you use in your home. 

Property owners are being contacted as part of the well water sampling portion of this study. We are 

requesting that residents complete the attached short survey to describe their home's water supply and to 

confirm their willingness to allow their well water to be sampled by HESL staff later this summer. 

Please complete this survey and return it to Hutchinson Environmental Sciences Ltd. using the enclosed, 

postage-paid envelope at your earliest convenience. This information will be used to select well locations 

throughout Sauble Beach from which water samples will be taken. Should you be selected and provide 

your consent, professionals from Hutchinson Environmental Sciences Ltd. will contact you to arrange a 

date for sampling. They will then visit your property later this season to sample the water from your well at 

a point in the water system prior to any treatment. 

Please be assured that the quality of your drinking water will not be affected in any way as a result of the 

sampling process and the results will be kept confidential. HESL staff are working as independent agents 

of the municipality. The specific addresses of wells that are sampled will not be identified in our report to 

the municipality but results from individual wells will be provided to the owner of the well, should they 

desire. 

thank you for your cooperation and look forward to working with you to assist the Town of South Bruce 

Peninsula with this timely and important study. 

Sincerely, 

Hutchinson Environmental Sciences Ltd. 

Neil J. Hutchinson, Ph.D. 

President, Principal Scientist 

peithutchinspri@environmentaisci::IG:!:: 



Please answer the f llowing questitns. Once completed, place the survey into the 
enclosed postage paid envelope and mail it within two weeks of receipt. We will cont ct 
you in mid to late July to inform you if your well has been chosen. Thank you for your 
cooperation. 

1) Are you a year round resident of Sauble Beach? Circle one. 

Yes 	 No 

If "No" approximately how many days are you in Sauble Beach each year? 	  

2) What type of well do you have? Circle one: 

Shallow Sand Point Well 	Deep Drilled Well 	do not know 

3) Do you have a treatment system for your well water? If yes, please describe it. 

Yes 	 No 	 Do not know 
Description 

4) Is there a point in your well water system that can be accessed to provide a water sample prior to any 
treatment? 

Yes 
	

No 	 Do not know 

5) Will you allow Hutchinson Environmental Sciences Ltd to visit your property and sample untreated 
well water during the summer and/or fall of 2012? Circle one: 

Yes 	 No 

6) Please provide your name and address. 

7) Should your home be selected as a study location, we will need to coordinate with you to find the best 
time to come and sample your well. What is the best way for us to contact you? Please fill out the 
information for your desired communication method: 

Phone: 

Email: 

Hutchinson Environmental Sciences Ltd. 

L290612 P120023 Survey and letterdocx 	 2 



end ix D 



Fl! 
-77-7777' 

Environmental Sciences Ltd. 

Sauble Beach Pollution Study 

Prepared for: Town of South Bruce Peninsula 
Job #: J120023 

December 2012 

epert 

3-1 Taylor Road, Bracebridge, ON P1 L 1S6 ph: 705 645 0021 
Suite C406 121 Charles St W., Kitchener, ON N2H 1H6 ph: 519 576 1711 



Hutchinson 
Environmental Sciences Ltd. 

Suite C406 121 Charles St W., Kitchener, ON N2H 1H6 ph: 519 576 1711 
3-1 Taylor Road, Bracebridge, ON PIL 1S6 ph: 705 645 0021 

December 07, 2012 

Mr. Gord Schultz 
Operations Supervisor 
Town of South Bruce Peninsula 
P.O. Box 310 
315 Gorge Street 
Wiarton, ON NOH 2T0 

Re: 	Final Report, Sauble Beach Pollution Study 

HESL Job #: J120023 

Dear Sir: 

We are pleased to present the final report for the Sauble Beach Pollution Study. The study examined the 
untreated water quality in domestic drinking water wells, in drainage swales from developed areas to the 
beach (beach drains) and shallow groundwater in the area of select beach drains. Surface water 
samples were collected in Lake Huron from beach nearshore areas and at the mouth of the Sauble River 
to assess the ambient surface water quality in these features relative to potential on-shore pollution 
sources. 

In summary, the study concluded the following: 

• There is no indication of wide-spread pollution in the shallow groundwater wells that are being used 
by the residents of Sauble Beach — of 100 wells sampled, bacteria were detected in only two (2) wells 
and these were present at very low concentrations. Caffeine, which indicates the presence of 
dissolved sewage-related compounds, was detected in one well, but bacteria were not detected in 
that well. 

fs0 Shallow groundwater in the beach drains contained measurable concentrations of caffeine but no 
bacteria. This means that this shallow groundwater in the beach drains has been in contact with 
human sewage effluent but that bacteria were not transmitted to the beach by that groundwater 
pathway. 

Surface water in the beach drains contained both caffeine and bacteria. This suggests that the water 
in the beach drains has been in contact with human sewage effluent in groundwater but that the 
bacteria came from a different source. Bacteria could have come from sources in the Town to the 
beach by surface runoff of storm water, from non-human sources such as pets and waterfowl at the 
beach, or by concentration of low levels of bacteria from Lake Huron water by wave action. Additional 
study was recommended to identify the source of these bacteria. 

The report also contains a series of recommendations for follow up study and water quality management 
for consideration by the Town. 



J120023, Town of South Bruce Peninsula 
Sauble Beach Pollution Study 

In closing, I thank you, on behalf of Hutchinson Environmental Sciences Ltd. for the opportunity to work 
with the Town of South Bruce Peninsula on this project. The Ad-Hoc Committee and residents of Bauble 
Beach provided overwhelming support for the pollution study. 

Sincerely, 

Hutchinson Environmental Sciences Ltd. 

Neil J. Hutchinson, Ph.D. 	 Richard Nesbitt, M.Sc. 
Principal Scientist 
	

Aquatic Scientist 

3-1 Taylor Road, Bracebridge, ON P1 L 1S6 ph: 705 645 0021 
Suite C406 121 Charles St W., Kitchener, ON N2H 1H6 ph: 519 576 1711 



J120023, Town of South Bruce Peninsula 
Sauble Beach Pollution Study 

Executive Summary 

The Sauble Beach Pollution Study was designed to identify areas of groundwater and surface water 
possibly impacted by human sewage (referred to as "pollution" for the purpose of this study) in areas of 
the town of Sauble Beach. The study examined the untreated water quality in domestic drinking water 
wells, the water quality in drainage swales at the beach (beach drains) and shallow groundwater in the 
area of select beach drains. Surface water samples were collected in Lake Huron from beach nearshore 
areas and at the mouth of the Sauble River to assess the ambient surface water quality in these features 
relative to potential on-shore pollution sources. E. coli. caffeine and nutrients were analysed in water as 
indicators of pollution. 

Untreated water was sampled from one hundred private shallow sandpoint domestic wells. The wells 
were selected for sampling based on a) permission from the property owner obtained through a mail 
survey; b) being in a location up gradient and relatively close to the beach area to compare the sample 
results between upland areas and downgradient water; and, c) to provide good spatial coverage within 
each via random distribution. Of the hundred wells sampled, bacteria were measured in only two (2) 
wells. 

Caffeine was present in both the surface water drain samples and in the shallow groundwater samples in 
the upper beach areas, indicating that there is a link between surface water and shallow groundwater at 
the beach, and sources of human sewage migrating to the beach from upland areas. However, bacteria 
were only detected in one of the shallow groundwater samples. This means that the groundwater in the 
beach drains has been in contact with human sewage effluent but that bacteria were not transmitted by 
that groundwater pathway. 

E. coil were present in surface water samples from the drains in concentrations that were, at times, high. 
These bacteria could have come from a variety of sources such as pets, waterfowl, concentration in 
beach sand from Lake Huron itself or via surface water pathways from septic systems to surface water in 
upland areas flowing into the drains. Direct bacterial assay tests such as DNA analysis or antibiotic 
resistance assays would be required to establish the source of these bacteria. 

In summary: 

• There is no indication of wide-spread pollution in the shallow groundwater wells that are being used 
by the residents of Sauble Beach for potable water — of 100 wells sampled, bacteria were detected in 
two (2) wells; caffeine, which indicates the presence of dissolved sewage-related compounds, was 
detected in one (1) well, but bacteria were not detected in that well. 

O Shallow groundwater in the beach drains contained measurable concentrations of caffeine but no 
bacteria. This could indicate that the groundwater in the beach drains has been in contact with human 
sewage effluent but that bacteria were not transmitted by that groundwater pathway; and, 

EP Surface water in the beach drains contained caffeine and bacteria which suggests non-human 
bacterial sources such as pets and waterfowl. Additional study would be required to identify the 
source. 

3-1 Taylor Road, Bracebridge, ON P1L 1S6 ph: 705 645 0021 
Suite C406 121 Charles St W., Kitchener, ON N2H 1H6 ph: 519 576 1711 
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Elevated bacterial levels were measured in subsurface beach sand in nearshore areas of Sauble Beach. 
This is a phenomenon that has been demonstrated elsewhere and is not considered to be a problem that 
is unique to Sauble Beach. Neither of two samples collected in the Sauble River had E. coli or caffeine 
contamination. 

This study was conducted to determine any presence of pollution in shallow ground water and surface 
water and not to determine whether it is safe for residents to drink treated or untreated water from shallow 
sand point domestic wells. Sampling a subsection of wells within the Town provides an assessment of 
whether or not those wells were polluted at the time the samples were collected and an indication of 
whether or not shallow groundwater in the general area of the sampled wells was impacted by human 
sewage. The water quality in the wells may not be the same under different conditions. Additionally, the 
assessment does not provide evidence of the water quality in wells that were not sampled. Those wells 
would be affected by groundwater conditions in their proximity and the condition of the wells themselves. 

Regionally, the presence of pollution in a subsample from a larger population of wells can rightfully inform 
a conclusion that other unsampled wells are also polluted. The absence of pollution in a subsample of 
wells, however, does not indicate that the larger population of wells are unpolluted, due to the site-specific 
factors that contribute to well pollution. This study was limited to sampling 100 wells - increasing the 
numbers of wells sampled would increase the statistical validity in any conclusion of the absence of 
pollution, but could not provide complete assurance. Nevertheless, the results of this study are a valid 
representation of conditions in those wells sampled at the time they were sampled and do not suggest a 
serious problem with pollution of shallow groundwater in the Town of Sauble Beach. 

This executive summary is subject to the limitations and qualifiers described in the main body of the 
report, and should not be considered without reading and understanding the entirety of this report. 

3-1 Taylor Road, Bracebridge, ON P1 L 1 S6 ph: 705 645 0021 
Suite C406 121 Charles St W., Kitchener, ON N2H 1H6 ph: 519 576 1711 
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1. Introduction 

The Town of South Bruce Peninsula (the Town) established an Ad-Hoc Committee of Council to 
investigate the management of domestic sewage within Sauble Beach. One of the established purposes 
of the Committee was "To determine if there is a scientific and/or medical need for human waste 
management based on pollution and the associated risks"'. In April, 2012 the Town, in the form of a 
"Request for Proposal", indicated that "The Ad-Hoc Committee, has, through extensive research 
determined that a Pollution Study would be warranted to determine if pollution exists in the Sauble Beach 
area." Hutchinson Environmental Sciences Ltd. (HESL) was retained by the Town of South Bruce 
Peninsula (the Town) to design and conduct the pollution study to determine if pollution exists at Sauble 
Beach. 

Sauble Beach is an area of economic importance to the municipality of South Bruce Peninsula and has 
historically experienced elevated levels of E. coll. that were sufficient to result in occasional closures of 
the beach for swimming. The presence of E. coli indicates a risk of the presence of other pathogens 
which may negatively impact human health and require management actions. Bacterial pollution in the 
form of E. coli was previously identified in drainage swales that discharge at the beach (beach drains) 
from the urban areas of Sauble Beach, in the Sauble River, in the nearshore waters of Lake Huron along 
the Sauble Beach waterfront and in domestic drinking water wells taking water from the shallow sand 
aquifer at Sauble Beach (RVAA, 2001). The bacterial contamination observed may arise from a variety of 
sources including but not limited to: 

• Agricultural runoff that could be transported to the beach area via the Sauble River; 

• Animal wastes from birds, wild or domestic animals deposited on the beach or drains directly, in the 
near shore area, or upland surface water flow; and, 

• Human sewage via groundwater contact with domestic septic system effluent or sewage system 
`break outs' draining directly to surface water. The Town of Sauble Beach does not have municipal 
sanitary service and residents maintain private septic systems for treatment of domestic sewage. The 
septic systems discharge to the shallow groundwater system. 

Shallow groundwater in contact with domestic septic systems may be at risk of bacterial contamination. 
Sandpoint wells installed in the shallow groundwater table may therefore be vulnerable to bacterial and 
effluent contamination (Verstraeten et al., 2005) and pose a human health risk. Additionally, 
contamination of the shallow groundwater table by septic effluent is a potential source of pollutants at the 
beach via direct groundwater discharge at the beach and groundwater recharge of the beach drains. 

11 Town of South Bruce Peninsula. Section 18.1 of "Request for Proposal PW12-03 Pollution Study. Closing Date April 20, 
2012" 
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1.1 	Study Goals and Overview 

The contaminant of concern for this study was E. coli bacteria from domestic septic systems. The 
presence of E. coli itself may be a human health risk and it may also indicate the presence of other 
pathogens. We designed a program to identify E. coli in near surface groundwater and surface water 
based on three principles: 

1. Elevated phosphorus and nitrogen concentrations may indicate bacterial pollution from domestic 
sewage effluent. These nutrients may be considered as low impact indicators because they do 
not generally pose a threat to human health and by themselves may not indicate that human 
sewage has impacted a water resource; 

2. The co-occurence of high E. coli counts, high nitrogen concentrations (especially ammonia and 
nitrate) and high phosphorus concentrations may indicate sewage contamination but does not 
identify the source; and, 

3. The presence of caffeine in groundwater indicates that the water has been in contact with 
domestic sewage. Caffeine is specific to human waste such that its presence in groundwater, 
along with bacteria, nitrogen and phosphorus is strong evidence that the source of the pollution is 
human sewage. This also applies to surface water that has not been impacted by industrial or 
commercial sources of caffeine. 

Bacteria and caffeine together indicate the presence of human sewage and a potential threat to human 
health but bacteria not in the presence of caffeine may not be from human sewage. This rationale allows 
the design of an investigative program to answer the following questions: 

1. Is there a pollution problem? 

• We refined this question as: "Are bacteria, nitrogen and phosphorus present in wells, 
groundwater or surface water at Sauble Beach?" 

2. Is there pollution associated with domestic septic effluent? 

✓ We refined this question as: "Is caffeine present in wells, groundwater or surface water at 
Sauble Beach along with bacteria, nitrogen and phosphorus, indicating a pathway in the 
groundwater from septic systems to wells, surface water and the beach?" 

3. Does the pollution problem pose a threat to human health? 

O HESL are not specialists in human health and can only provide a partial answer to this 
question. We refined this question as: are bacteria and caffeine present together in wells 
such that there is evidence of ongoing interaction with domestic sewage and the potential 
for bacterial contamination, even if bacterial numbers are low? 

4. What are the sources of bacterial pollution? Can human waste in water from septics be 
distinguished from other wastes, including sources from the beach, wildlife and the Sauble River? 

Hutchinson Environmental Sciences Ltd. 
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We refined this question as If bacteria, nutrients (nitrogen and phosphorus) and caffeine 
are present together in wells, groundwater or surface water, then there is a strong 
likelihood that the source is partially treated or untreated human waste. It is not possible 
to provide a definitive answer to this question, but we can make supported inferences. 

This pollution study was therefore based on sampling E. coli as a human health risk indicator, nutrients as 
an indicator of sewage pollution and caffeine as an indicator of human origins, interpreted based on a 
decision tree approach (Figure 1) to: 

assess the presence of pollution in wells and beach drains and determine if a problem exists. 
If pollution was present, to determine the potential sources of the pollution (our methodology 
allows us to determine if human sewage contamination was likely). 

Figure 1. Decision tree approach to assess the pollution in surface and shallow groundwater. 
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1.2 	Limitations 

This study was not intended as, and should not be interpreted as, an attempt to determine whether it is 
safe for residents to drink treated or untreated water from shallow sand point wells throughout the Town. 
This study was limited to sampling 100 wells. Sampling a subsection of wells within the Town provides an 
assessment of whether or not those wells are polluted but does not provide evidence of the general 
quality of other wells that were not sampled. In the same manner, sampling one liter of water from a 
residential well does not provide direct information on the larger volume of well water that was not 
sampled. Increasing the numbers of wells sampled, or the volume of water sampled, would increase the 
statistical validity of the study but could not provide complete assurance. 

In both cases: 

• the presence of pollution in a subsample from a larger population of wells, or from a larger 
volume of water, can rightfully inform a conclusion that the other unsampled wells or water 
volumes may also be polluted, but 

-0 the absence of pollution in a subsample from a larger population of wells, or from a larger 
volume of water cannot be used to rightfully inform a conclusion that the other unsampled 
wells or water volumes are not polluted. 

Nevertheless, the results of this study are a valid representation of conditions in those wells sampled at 
the time they were sampled 

	

1.3 	Study Scope 

A monitoring program was developed to sample for the presence of pollution in the shallow groundwater 
(wells and sand points at the beach drains) and in the surface water (in beach drains) and to utilize 
sewage indicators to help determine the origin of any pollution found. The sewage indicators used in this 
study were nutrients, E coll. and caffeine. 

When bacterial pollution originates from domestic septic system effluent, it is associated with various 
indicators that can identify its origin (Verstraeten et al., 2005). Concentrations of phosphorus and 
nitrogen (specifically nitrate and ammonia) above background may co-occur with elevated bacterial 
counts as these nutrients are enriched in human and animal waste. Although neither nutrients nor E. coli 

are uniquely human in origin, their presence together indicates sewage contamination. Caffeine was used 
as an indicator for water that has been in contact with human sewage effluent. 

One component of the study was to identify if the shallow groundwater used for private domestic drinking 
water was impacted by human sewage. Water was sampled from the untreated side of the domestic 
water system for shallow sandpoint wells at 100 properties and analysed for E.coli, nutrients and caffeine 
to assess if the shallow groundwater was impacted. 

The second component of the study consisted of sampling surface water in beach drains and shallow 
groundwater in the upper beach areas, and analyzing the samples for the same parameters. Subsurface 
samples were collected from temporary sandpoints installed by HESL at the head of the beach to identify 
if a) nutrients, bacteria and caffeine indicated human sewage were migrating towards the beach in the 
shallow groundwater table and b) if any presence of these contaminants in the drain surface water was 
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from overland flow, groundwater recharge or both. 

Other subsurface samples were collected near the lakeshore to compare to the results of recent studies 
(Crowe 2005-2007; Crowe and Meek 2009) that identified bacteria in the interstitial water of Lake Huron 
beach sand near shoreline areas. Water in the drains was sampled to identify potential pollution in 
surface water flowing onto the beach from upland areas. Water in the lake was also sampled to 
determine bacterial levels in the nearshore waters. 

This methodology allowed detection of contamination from a human source by using caffeine as an 
indicator. Samples containing caffeine can be definitively said to have had contact with anthropogenic 
sewage at some point.. E.coli in the presence of caffeine does not definitively indicate that the bacteria 
present are of human origin since there may be other sources of E. coli to surface water. In this study we 
used a weight of evidence through the examination of all indicators to draw conclusions. We note that the 
only way to confirm the source of a given sample of E.coli would be through more sophisticated 
techniques such as DNA or antibiotic resistance assays. 

	

1.4 	Indicators of Fecal Pollution 

	

1.4.1 	E. coli as an indicator of fecal contamination 

E. coli has been widely used as an indicator of fecal contamination for several reasons. Samples are 
easily collected and analysis is fast, inexpensive and relatively simple. It is the only thermotolerant 
coliform that is always found in warm blooded animal feces and so makes a good indicator (Foppen and 
Schijven 2006). , Its small size, negative surface charge and high environmental persistence mean that 
E. coli can travel long distances in an aquifer indicating potential contamination from a fairly wide range. 
That being said, E. coli is hydrophobic and so will also tend to partition with solids rather than water and 
this will limit the distance of subsurface transport depending on the sediment size of soils under saturated 
conditions (Foppen and Schijven 2006). Although E. coli is considered a good indicator of sewage 
presence other pathogens such as viruses may still be present when E. coli is absent. 

While the presence of E. coli will invariably indicate the presence of fecal contamination, it does not 
distinguish between human and animal sources. As such it has been included in the panel of fecal 
indicators, but the presence of E. coli alone (without other indicators) will not determine a human origin. 

Deposition of E. coli in beach areas can also originate from off shore and riparian sources, subsequently 
infiltrating the groundwater in the swash zone (Crowe and Meek 2009). Shallow water table beaches like 
Sauble Beach are also susceptible to infiltration from the feces of avian species (Crowe 2005-2007). In 
these cases, bacteria would be found in the absence of caffeine or nutrient indicators. 

It would also be possible to detect caffeine in surface water which originated as shallow groundwater (i,e. 
the beach drains) together with bacteria that were exclusively animal in origin if the groundwater transport 
of human bacteria was attenuated by the soils between the septic systems (that supply the caffeine) and 
the surface water (beach drains). In this case, one could measure bacteria from non-human sources and 
caffeine from a human source. Analysis of the groundwater pathway to the beach area would help 
interpret this result. 

0-  Hutchinson Environmental Sciences Ltd. 
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1.4.2 	Caffeine as an indicator of human fecal contamination 

Caffeine was selected as an indicator as it is specific to human use and, together with nitrogen and 
phosphorus, will provide a strong rationale for inferring the presence of bacterial pollution that has human 
sewage origins. Caffeine is ubiquitous in modern society and is used in a wide variety of applications. 
Best known and by far the most pervasive is its presence in beverages and food products including 
chocolate, pastries and many dairy desserts (Buerge et al., 2003). Further to this use is caffeine's 
inclusion in many pharmaceuticals where it enhances the effects of some analgesics or serves as a 
stimulant to counteract the respiratory depressant effects of some pain killers. 

Caffeine, along with fecal bacteria, is present in septic system effluent. As a neutral species, caffeine is 
bioavailable to a variety of microorganisms present in the septic system and will undergo a degree of 
biodegradation. Septic systems are partially anoxic, however, and this limits the activity of many 
microorganisms resulting in the incomplete removal of caffeine. An engineered treatment system can 
remove 90% of the caffeine from an effluent stream. All domestic septic systems however, rely on passive 
treatment and require long retention times for significant effect. While studies vary in recorded 
concentrations, caffeine had the second highest concentration of pharmaceuticals, measured at 7.53 pg/L 
(Stafford 2008) in one study, showing its association with human waste. 

The potential for caffeine along with the other contaminants to leach into the groundwater will vary 
depending on the construction and age of a septic system. Concentrations found in septic tank effluent 
have been shown to be as low as 0.5 ig/L and as high as 850 pg/L (Conn et al. 2012). In the Stafford 
(2008) study, concentrations of caffeine in the 0.25-0.5 pg/L range were detected as far as 15m down 
gradient from the septic system. Concentrations as high as those in Conn et a/ (2012) would have the 
potential to be detected at greater distances. In the case of Sauble Beach, this distribution would have the 
potential to include local wells. 

Once in the ground water, the primary factor affecting the degradation of caffeine is oxygen 
concentration. In aerobic unsaturated zones caffeine will experience a dramatic decrease in 
concentration (Stafford 2008). As with Sauble Beach, an unsaturated region is indicated by the presence 
of nitrate along with ammonia due to the following reaction, which is facilitated by increased oxygen: 

NH 4 +  + 202 —> NO3 + H 20 + 2H+ 

pH also typically plays a role in the removal of caffeine as well as other pharmaceuticals. The production 
of the nitrate will lower the pH such that caffeine (pK, 10.4) will be heavily disassociated and subject to 
biodegradation due to the increased bioavailability (Stafford 2008). 

Caffeine can therefore be effectively used as a tracer of fecal contamination from domestic septic 
systems and has been successfully used in studies from both the USA and Canada for municipalities of 
varying sizes. 

Evidence of the contamination is strongest when multiple indicators are present including coliform 
bacteria such as E. coli, pharmaceuticals like caffeine, and nutrients (Verstraeten et a/., 2005). It is 
important to note that bacteria and nutrients alone are not a good enough indicator of fecal contamination, 
even in anaerobic conditions when ammonia is present. Another important note is that contamination can 
still be occurring when E. coli is not present as there may be sufficient residence times for the bacteria to 
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die off. In this case, viruses and other pathogens may be present; other pathogens were not investigated 
in this study. 

1.4.3 	Nutrients as an indicator of fecal contamination 

Discharges from domestic septic systems are enriched with nutrients, particularly phosphorus, ammonia 
and nitrate. Despite sorption, precipitation, plant uptake and transformation in the unsaturated zone of 
the septic field, nutrient levels will remain elevated in comparison to reference sites (Withers et a/. 2011) 
particularly in sand aquifers (Robertson et al. 1998). As a result, detection of these nutrients can be used 
as an indicator of septic system effluent down gradient of the point source. This nutrient dispersion 
pattern also exists down gradient from concentrated sources of animal fecal matter, however, and so the 
presence of these nutrients alone will not indicate a distinctly human origin. 

Caffeine and nitrogen species correlate well down gradient from a point source of sewage effluent of 
human origin. Thus the detection of both from a water sample will provide strong evidence that the 
contamination is from human rather than animal origins (Peeler et a/., 2006). Total phosphorus levels do 
not correlate as strongly with caffeine as do nitrogen species (Peeler et al., 2006) but detection of total 
phosphorus together with other nutrients can be used as a strong indicator of fecal interaction with an 
aquifer (Ouyang and Zhang 2012). 

1.5 	Monitoring Design 

1.5.1 	Domestic Well Monitoring 

1.5.1.1 	Shallow Sandpoint Domestic Well Study Area 

The initial challenge of the shallow sandpoint domestic well monitoring portion of the study was to 
determine a pool of homes within the municipality willing to allow HESL staff to sample their water. A 
package containing project information and a survey was created and distributed via post. The Town 
mailed out -2500 copies of the survey, to all residents within the urban areas of the Town, with a 
stamped, addressed reply envelope to HESL so that the respondents and their addresses remained 
anonymous to the Town. HESL received 736 responses in all and 91% of those with wells on their 
property agreed to participate in the study. The full letter, questionnaire and a summary of the responses 
received can be found in Appendix A and B. 

The sampling program was based on direct sampling of untreated water from shallow sandpoint domestic 
wells to easily access the shallow groundwater and to determine if there was pollution present in 
untreated shallow groundwater. While 9.9% and 19.4% of respondents used deep wells or a municipal 
water supply, respectively, the deep wells are constructed below the level at which bacterial 
contamination from surface recharge can penetrate and the town water supply has been treated. 
Conversely, shallow sandpoint domestic wells have the best potential for exposure to septic pollutants 
since wells and septic systems are located on the same property and the same shallow aquifer. Shallow 
sand point domestic wells were used by 62.7% of respondents and were selected for sampling in the 
survey. 

The general areas in which the sampled wells were located are shown in Figure 2. Wells were selected 
up gradient and in closer vicinity to the beach area to better inform the results from the beach drain 
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samples. Wells were selected from areas just south of Main St., north to the river and east into the 
community east of D Line. Locations further south, in the Saugeen First Nation lands were not selected, 
and areas where there was communal water service were avoided. One of the conditions outlined for the 
project was that the privacy of participants would be protected. As such all information regarding location 
of sampled wells is presented in a way to protect individual privacy. 

Hutchinson Environmental Sciences Ltd. 
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Figure 2. General locations where well samples were taken indicated by shaded yellow. Beach samples 
are also indicated (F1-F13). 

1.5.1.2 	Shallow Sandpoint Well Sampling Methods 

The well sampling effort was completed in two trips; 44 wells were sampled in the week of August 13-17, 
2012 and 56 wells were sampled in the week of September 9-13. At each location, untreated water from 
the shallow sandpoint domestic well (hereafter referred to for clarity just as "Domestic Wells") was 
extracted using the following methodology adapted from the Ministry of Public Health and the Grey Bruce 
Health Unit (2006): 

1. Select a tap that draws water directly from the domestic well without treatment of any kind (at a 
point prior to the treatment system if one was in use). 
Remove aerators, hoses and attachments of any kind from the end of the tap. 
Disinfect the faucet using a propane fueled torch for 15-20 seconds to kill all bacteria and other 

Hutchinson Environmental Sciences Ltd.  
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forms of contamination that may be growing on or around the exterior of the tap (Photo 1) 
4. Run cold water for 2-3 minutes allowing for any latent bacteria or contamination in the piping to 

be removed 
5. Fill sample bottles to indicated line or until the next of the bottle for each of the following samples: 

a. E. coli 

b. Caffeine (Photo 2) 
c. Nitrogen and ammonia 
d. Total phosphorous 

6. Refrigerate samples and send to lab within 24 hours 

Where appropriate (i,e. for nutrient samples), sample bottles were filled with a preservative and minimal 
sample handling practices were observed. Samples were shipped on ice in coolers on the day of 
sampling to ALS Laboratories in Waterloo, ON, a fully accredited lab, for bacteria, nitrogen, phosphorus 
and caffeine analyses. Water samples were initially tested for E, coli. Samples that were positive for E. 

coli were subsequently tested for caffeine, nitrogen, ammonia and total phosphorus up to a total of 20 
samples overall (10 from each sampling date). If fewer than 10 samples from each trip were positive for 
E. coli, samples closest to the beach were selected at random for the additional testing. The general 
sampling areas are shown in Figure 2. 

Photo 1. Disinfection of tap using propane fueled torch. 

Hutchinson Environmental Sciences Ltd. 
R07122012,1120023_Sauble Beach Pollution Study-Final Report.doc 	 10 



Nearshore 
at seep 

Shallow groundwater 
close to Beach 

Cross Section of Sample Locations 
Shallow Wells 
inland from Seep 

Shallow groundwater 
at anon of Seep 

Soap Sauble River 
Mot 

m ry Sample loco,. 

J120023, Town of South Bruce Peninsula 
Sauble Beach Pollution Study 

Photo 2. Filling caffeine sample bottle from tap. 

1.5.2 	Beach Drain Monitoring 

The beach drain study was designed to look for evidence of pollution in the beach drain areas and to 
assess pathways between potential sources (septic-impacted shallow groundwater) and receptors — the 
beach and surface water. The conceptual pathway is shown in Figure 3. 

Figure 3. Cross section illustrating sample locations. Locations of primary interest are shown in green 
and areas of secondary interest are shown in yellow. 
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1.5.2.1 	Beach drain study area 

This study focused on the 13 drains between the Sauble River to the north and the Main Street of Sauble 
Beach to the south. Drains on the south side of Main Street were not sampled. Beach Drain locations are 
shown in Figure 4 and Figure 5. Beach drains have been previously described and were sampled and 
flows measured by R.V. Anderson Associates Limited (RVAAL, 2001). The numbers used here 
correspond to drain numbers used in RVAAL (their Figure 2.5). All beach drains are similar in that they 
originate from culverts that direct water from the east side of Lakeshore Boulevard N. to the upper beach 
immediately to the West. 

Some drains showed ephemeral flow (F3, F7, F9) while most drains were flowing on each sample visit. 
Flow rates measured by RVAAL in the previous studies were highest in drains 6, 10, 4 and 12 and these 
drains were chosen for more detailed analysis. The drains flowing on each sample visit are shown in 
Table 1. Photographs of each drain are shown in Appendix B. 

Table 1. Showing those drains that were dry on the two sample visits in 2012. 
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Figure 5. Drains F8 through F13. F13 is opposite Main Street. 

1.5.2.2 	Beach drain sample methods 

Beach drains 4, 6, 10 and 12 were selected for detailed analysis and these drains were sampled on each 
visit at 4 locations namely; 

1. Upper beach sandpoint groundwater samples - Subsurface via sandpoint in an area near the 
drain in the upper beach. 

2. Surface mid drain samples - From the surface water in the drain at a location between the sand 
point and Lake Huron. 

3. Subsurface beach samples via water seeping into a shallow pit dug adjacent to the drain in an 
area near the beach. 

4. In the lake approximately 25m from the mouth of the drain at midpoint of 40 cm depth. 

These sample locations are shown diagrammatically in (Figure 6). 

The upper beach sandpoint drain samples were collected by installing a sterilized sand point in an area 
near to the drain in the upper beach area (Photo 1), approximately 20-30 cm above the level of the water 
in the drain. Sandpoints were sterilized with a bleach solution (1/2 cup per gallon) and were well rinsed 
by immersion in distilled water before use. Sandpoints were driven into the sand with a sterile 6 pound 
hammer to a point below the level of the water in the drain. Samples were retrieved with a peristaltic 
pump after the water from the sandpoint was beginning to visibly run clear. 
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Figure 6. Locations of beach drain samples relative to culvert and Lake Huron. 

The mid drain and Lake Huron surface water samples were taken as grab samples. Sample bottles were 
prefilled with preservatives at the lab where necessary. Minimal sample handling was observed as much 
as was possible especially for bacteria samples where the water was allowed to flow untouched into the 
bottles. In some cases samples from extremely shallow drains were retrieved using a small, clean 
polyolefin subsample container. Subsurface beach samples were collected by digging a —40 cm deep 
hole in the sand near to the drain at the water's edge using a sterilized spade, allowing it to fill and 
dipping the bottle in. 

All samples, except phosphorus, were chilled after collection and delivered the following day on ice to the 
ALS Laboratories in Waterloo. Total phosphorus samples were analysed by specialized low level 
methods at the Trent University laboratory at the Ontario Ministry of the Environment's Dorset 
Environmental Science Centre (DESC). Samples were collected into borosilicate tubes as per DESC 
protocols (Ingram et al. 2006) and submitted to the Dorset Trent University Lab for analysis. 
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2. Water Chemistry Results 

	

2.1 	Interpreting bacterial results 

Bacteria are living organisms and are not dissolved in water in the same way that chemicals such as 
nitrate are. Bacteria are found adhered to particulate matter in a water sample, or growing in clumps or 
colonies of several cells. This requires some guidance in the analysis and interpretation of bacterial data, 
such as the results for E. coli presented here. 

E. coli results were reported at a detection limit of 10 cfu/100 mis (10 "colony forming units"/100 mis of 
water sample). This should not be interpreted as meaning that a result of "<10 cfu/100 mis" means that 
there really were <10 cfu, or that there could have been 1-9 cfu/100mIs in the samples that were reported 
as <10cfu. ALS, the certified laboratory that completed the analyses for this study, reported that the 
samples submitted by HESL were diluted by 10-fold prior to analysis and that this "was necessary 

because the background bacteria was so abundant that it was overgrown on the plate, which makes 

reading the plate impossible" 

The E. coli analysis is performed by incubating a water sample on sterile growth medium at 37°C (body 
temperature) and counting the number of colony forming units that grow. It is common to have non-
coliform, non-pathogenic bacteria present at high background levels in water samples. These can 
overwhelm or obscure the E. coli colonies growing on the medium, such that an accurate count cannot be 
made by the analyst. In these cases, the analyst dilutes the sample by 10X or more to reduce the growth 
of the background bacteria so that an accurate count to be made and then modifies the reporting limit (the 
detection limit) to 10 cfu/100 ml instead of 1 cfu/100m1. 

The Sauble Beach samples were diluted, according to ALS "to account for the matrix and background 

bacteria interferences, which is why the reporting limit was raised to 10". The correct interpretation of this 
result is, according to ALS, "if the result says <10 for the E.coli, it is usually safe to assume that we did 

not have any colonies grow on the plate. (If one colony had grown, you would have seen a result of 10.)" 

That is, after dilution, if one colony grows, it is reported as 10, to account for the assumption that there 
would have been 10 colonies if the sample had not been diluted by 10. Accordingly, the results read "<10 
cfu" where no colonies were recorded, "10 cfu" where one was observed or "80 cfu" if 8 cells were 
counted. As a result, diluted sample results from Sauble Beach that read "<10cfu/100m1" are correctly 
interpreted as clean samples with no E. coll. 

	

2.2 	Domestic well Results 

None of the samples from the August survey tested positive for bacteria at the available detection limit of 
10 cfu/100 ml. Two samples collected in the September survey were positive with counts of 10 cfu/100 
ml. The locations of the positive samples are shown in Figure 7. The number of positive samples was too 
low to make any inferences regarding location. Caffeine was detected in one well in the September 
survey but that well did not test positive for bacteria. The water chemistry results from wells that contained 
E. coli and/or caffeine are presented in Table 3. 
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Figure 7. General location of wells found positive for E. coil (shaded red box with black boarder) and 
caffeine (shaded blue box with black boarder). Boxes indicate only the general area of a positive sample 
for the protection of home owner privacy. 

Table 2. Water chemistry results for locations where E.coli or caffeine were detected. 

Well ID Caffeine 
pg/L 

E.coli 
cfu/100 

mL 

Ammonia 
mg/L 

N-Nitrate 
mg/L 

Total Phosphorus 
mg/L 

Well A <0.01 10 0.198 <0.1 <0.003 
Well B <0.01 10 0.063 <0.1 <0.003 
Well C 0.0171 <10 <0.05 114 <0.003 
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Ammonia, nitrate and total phosphorus were sampled at 20 locations. Of these, 18 were locations where 
bacteria were not detected. 

$ Ammonia was detected in 18 of the 20 locations and concentrations ranged from 0.06 to 1.69 
mg/L (Figure 8). 

O Nitrate was detected in 14 of the 20 locations and concentrations ranged from 0.12 to 5.11 
mg/L (Figure 9). No samples exceeded the Ontario Drinking Water Objective of 10 mg/L. 

O Total phosphorus samples for the August event were run at the wrong detection limit by the 
lab and all results were <0.03 mg/L. In September samples were run at the correct detection 
limit of 0.003 mg/L and phosphorus was detected at 5 of the 10 locations and ranged from 
0.0038 to 0.0133 mg/L, with an average of 0.008. In both August and September, these 
results were within the typical range of surface waters in Ontario and do not indicate polluted 
groundwater. 

Figure 8. Summary of ammonia results from well sampling events. n=20 

Figure 9. Summary of nitrate results from well sampling events. n=20 

Hutchinson Environmental Sciences Ltd. 
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Table 3. Summary of water chemistry for domestic wells. N =20 except phosphorus, n = 10 

Parameter 

Caffeine 

Total Ammonia 
Nitrate-N 

Total Phosphorus 
- - * Canadian Drinking Water Quality Guidelines. 

** 10 samples < detection limit of 0.03 mg/L in August. 

Detection Limit Reference Value* 

0.01 ug/L 

0.05 mg/L 
0.1 mg/L 

0.003 mg/L** 

10 mg/L 

Of all measured indicators, only total ammonia and nitrate were detected in both August and September 
allowing for a statistical comparison between the months. The data from both months were pooled after 
an analysis of variance (ANOVA) revealed no significant difference in concentrations between August and 
September for either total ammonia or nitrate (p>0.05) (Table 3). 

Ammonia and nitrate co-occurred at high concentrations (1.69 and 5.11 mg/L) in one sample (Figure 10- 
top) suggesting some nutrient enrichment but neither caffeine, phosphorus nor E. coli were detected in 
this sample, suggesting some other source besides septic effluent (i.e. lawn fertilizer). Total phosphorus 
and ammonia concentrations were related in five wells in which phosphorus was detected but 
concentrations were low and not indicative of septic effluent. Nitrate and phosphorus only co-occurred in 
two wells. 
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2.3 	Beach Drain Sample Results 

Beach drains were sampled on August 01, 2012 and again on September 12, 2012. 

The August 01, 2012 sample date (Table 4) are considered to represent mid-summer low flow conditions 
and three of the drains, F3, F5, F7, and F9 were not flowing. A summary of findings on this date were: 

Caffeine was found in all mid-drain surface water and sandpoint groundwater samples except 
for the furthest drain to the north (F1). There was no caffeine detected in the Sauble River 
sample. 

• E. coli. were found in all mid drain surface water samples. 
O There were no E. coli. found in the upper beach sandpoint groundwater samples. 
O There were no E. co/i. found in the Sauble river or in the Lake Huron samples (1 lake 

sample, F13 was at detection). 
O High bacteria counts were observed in nearshore beach samples 
• Nutrient indicators (ammonia, nitrate and phosphorus) were at concentrations typical of 

unpolluted surface water at all sites except F13. Phosphorus and ammonia concentrations 
were enriched in 1 sandpoint groundwater sample (F4). 

On the September 12, 2012 sample date (Table 5) F7 was dry and all other drains were flowing. This 
sample date is considered to represent late summer or early fall conditions with increasing runoff. 
Observations on this date were similar to the August dataset with a few exceptions namely: 

O Caffeine was found in 7 of the 12 flowing mid-drain surface water sample sites and in all 
sandpoint samples. 

• E. coli. were found in all mid drain surface water samples except at F10. 
• The mid-drain surface water samples for F12 and F13 showed enriched concentrations of 

phosphorus and ammonia 
✓ There were E. coli. (50) found in the F6 sandpoint groundwater sample. 
V There were no E. coli. (<10) found in the Sauble river but detection levels were found in 2 of 

the Lake Huron samples and E. coli. were above 100 CFU/100mL in the F10 lake sample. 

Our detection of the tracer caffeine in 8 of the 9 flowing drains in August and 7 of the 12 flowing drains in 
September show that the beach drains have been in contact with effluent from human sources (i.e. septic 
systems). The most probable explanation would be a shallow groundwater connection between the 
drains and areas where there are septic systems. The absence of bacteria in shallow groundwater in 
both wells and in upper beach sandpoints indicates, however, that there is likely not a bacterial transport 
link between septic systems and the shallow groundwater at the beach. Nutrient concentrations were 
within the range for unpolluted surface water except at sites F12 and F13 which drain the central areas of 
town. 
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Figure 11. Beach drain caffeine concentrations (light blue bars = August, dark blue bars = September). 

Table 4. August 01, 2012 sample results. Shaded cells indicate drains with intensive sampling. 

, 
August 1, 2012 	I Caffeine 	1 Ammonia 	: NO3 	; E. Coll 	1 TP1 	1 TP2 

units 	 pg/L 	mg/ L 	mg/ L 	: 

Sauble River 	<0.0100 	1 	<0.050 	' 	<010 
Fl - mid 	 , 	<0.0100 	1 	0.059 	1 	<0.10 .„„„„_____ ____ 	...____..,„ 

CFU/100m1 I 	pg/L 
- 	3 

pg/L 

12.6 

19.3 „_„,_.„,____.„....._ 

<10 	1 	12.5 	1 
240 	i 	19.4 	1 ,_,...____ ,...„ 	_________ 

F2 - mid 	 0.0209 	<0.050 	<0.10 	10 	15.7 	14.8 
F4- mid 	 0.0413 <0.050 	<0.10 310 	6 	6.1 
F4 -sandpoint 	0.0135 0106 	<010 <10 	125 	68 

F4 - beach 3690 
F4 - lake <10 

F6- mid 	 0.0739 	<0.050 	<0.10 	270 	lost 	lost 
F6 -sandpoint 	0.0349 	0.057 	<0.10 	<10 	27.6 	26.3 
F6 - beach 	 830 

F6 - lake 	 <10 

F8 - mid 	 0.0273 	<0.050 	<0.10 	190 	 7.1 

F10-- mid 0.0195 <0.050 	0.14 250 	10.5 	9.6 

F10 7sandpoint 0.0233 <0.050 	<0.10 <10 	15 14.7 

F10 7 beach 3970 

F10 - lake <10 
F11 7 mid 	 0 0165 <0.050 	<0.10 290 	9.6 	113 

F12- mid 	 0.0115 <0.050 	2.01 60 	19.3 	lost 

F12 7sandpoint 	0.0811 <0.050 	<0.10 <10 	20 	20.3 

F12 - beach 1930 
F12 - lake 10 
F13 - mid 0.0986 0.172 	0.95 	970 	92.4 93Q 
Note: pg/L = micrograms / litre. TP has been reported as pg/L for ease of reading. 
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Table 5. Sept 12, 2012 sample results. Shaded cells indicate drains with intensive sampling. 

Sept 	20 Caffeine Ammonia 	NO3 E. Coli 	TP TP2 

units pg/L mg/ L 	i mg/ L CFU/100m1 pg/L 	pg/L 
Sauble River <0.010 0.05 <0.10 	<10 ., 8.4 	8.8  _ 	_ 

Fl - mid 0.0205 0.05 	<0.10 	930 _,... 	 ____ 21.4 	21.7 

F2 - mid 0.0433 <0.05 	<0.10 60 6 1 	6.5 
F3 - mid 0.0123 <0.05 	<0.10 690 4.3 	3.4 
F4- mid <0.010 <0.05 20 lost 	lost 
F4 -sandpoint 0.0173 0.056 <0.10 	<10 28.2 	26.6 
F4 - beach 4870 

F4 - lake 10 

F5 0.0451 0.122 	<0.10 	60 2.9 2.9 

F6- mid 0.0133 <0.05 	<0.10 80 13.2 26.6 
F6 -sandpoint 0.0966 0.08 	z 	<0.10 50 18.8 19.9 
F6 - beach 400 
F6 - lake 10 

F7 - mid dry dry 	dry 	dry dry dry 

F8 - mid <0.010 <0.50 	<0.10 	10 4.4 	4.3 
F9 - mid <0.010 <0.50 	0.17 	10 

.„..„,.., 	, 
14.1 	11 

F10- mid 0.0543 0.05 	0.65 	<10 9.8 	8.8 
F10 -sandpoint 0.0292 <0.50 	<0.10 	<10 34.3 	32.5 
F10 - beach 2900 
F10 - lake 110 

F11 - mid <0.010 <0.050 	0.19 	10 11.2 12.4 

F12- mid <0.010 0.122 1.61 	230 69.6 69 

F12 -sandpoint 0.0802 <0.050 <0.10 	<10 20.7 18.8 
F12 - beach 1680 
F12 - lake <10 
F13 - mid 0.0153 0.214 	0.94 	1390 88.1 	87.9 
Note: pg/L = micrograms / litre. TP has been reported as pg/L for ease of reading. 

2.4 	The Sauble River 

Neither of the samples collected in the Sauble River had measurable E. coli or caffeine. Levels for 
nutrients were either below detection or within the limits specified by the PWQO's. 

0
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3. Summary 

	

3.1 	Domestic wells 

The data from the domestic wells collected during August and September represent shallow groundwater 
conditions during seasonal usage of residences. August sampling occurred during the 'high season' 
when the municipality experiences an influx of people and increased activity of the service industry. 
These samples were also collected after a prolonged period without rain followed by an intensive week of 
rain. The September samples were collected when fewer people were observed to be vacationing at the 
beach and many services and restaurants were observed to be closed during much of the day or 
throughout the work week. The precipitation patterns during the September sampling event reflected the 
inverse of August; a wetter month followed by several days without rain. Despite changes in precipitation 
and usage patterns at the beach, results of the well samplings did not indicate a significant difference in 
measured parameters between the two sampling events. 

Of the 100 wells sampled, only 2 were positive for E. coli and 1 for caffeine though neither were found in 
the same well. This was a smaller percentage of wells with bacterial counts than the 13-17% previously 
detected in surveys between 1969 and 1996 (RVAAL, 2001) but similar to results found in a similar 
survey of sand point wells in Kearney ON, in which 2 of 68 wells showed E. coli counts > 1cfu/100 mis 
(Gartner Lee Ltd 2006). 

We can only make limited conclusions with a sample size of 100 wells. We can say that our results 
indicate that contamination by E. coli does not appear to be widespread throughout the municipality in the 
domestic wells. The rarity with which caffeine was detected in the wells and the absence of E. coli in 
those wells suggests that there is little interaction between any septic system contaminants in shallow 
groundwater and well water for the homes that were sampled. 

All nutrients measured were within PWQOs. 90% of wells had detectable levels of ammonia indicating 
that this nutrient is pervasive, but not enriched in the sampled domestic wells. Nitrate and phosphorus 
were detected less frequently at 30% and 25% of samples respectively, and concentrations were low. 
One sample showed high concentrations of ammonia (1.62 mg/L) and nitrate (5.11 mg/L) in well water 
but no caffeine was detected and this sample may have reflected fertilizer inputs. 

	

3.2 	Beach drains 

The absence of E. coli in 7 of the 8 upper beach sandpoint samples indicates that there were not high 
levels of bacteria in the shallow groundwater. Detection of bacteria in 2 of 100 shallow well samples 
confirms the general absence of bacteria in shallow groundwater at Sauble Beach. 

Surface water in the mid-beach drains has its immediate origins as shallow groundwater at the upper 
beach area that water that was sampled by the sandpoints. Bacteria and caffeine were present in the 
surface water at all mid beach drain samples except for F10 in September. Caffeine, but not bacteria, was 
found in the upper beach sandpoint samples which are shallow groundwater sites and the presence of 
caffeine here means that it has been in contact with human sewage and provides a pathway to transport 
caffeine from septic systems in the Town to the beach drains. Bacteria were not present in the shallow 
groundwater however, and so the bacteria that were found in the beach drains likely originated from other 
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sources and not from sewage. Thus the evidence suggests that there is not a complete groundwater 
pathway between the upper beach groundwater and the mid beach surface water. 

No bacteria were detected in 98 of the 100 shallow groundwater samples that were collected from 
domestic wells and in 7 of 8 samples from the upper beach sandpoints. This may indicate that the 
bacteria in surface water at the mid drain locations originate from other sources such as surface runoff of 
storm water, from non-human sources such as pets and waterfowl at the beach, or by concentration of 
low levels of bacteria from Lake Huron water by wave action. 

High bacteria counts in nearshore beach samples have been documented elsewhere (Crowe and Meek, 
2009). This situation is not considered to be unique to Sauble Beach and is not considered to represent 
contamination from domestic septic systems at Sauble Beach. In general most nutrients (phosphorus and 
nitrogen) measured were within the PWQOs. Elevated nutrients were limited to the drains opposite the 
Main Street and these may be influenced by stormwater, or by septic effluent as caffeine was also found. 

3.3 	Conclusions 

This study shows that shallow groundwater in those areas where domestic wells weresam pled were not 
contaminated with either E. coli. or other sewage indicators including nutrients or caffeine. 

There was therefore no evidence of widespread contamination of domestic wells or Sauble Beach from 
domestic septic systems. We stress that E. coli was used as an indicator of the potential for pathogen 
presence and its absence does not rule out the presence of other pathogens or viruses. The absence of 
caffeine does however, illustrate the low interaction of septic effluent with domestic wells in the areas 
studied. 

There remains a potential connection however, between septic systems and surface water, as caffeine 
was found in most of the surface water samples taken at the mid-point of the beach drains and in the 
shallow groundwater samples taken in the upper beach areas. This indicates that beach drain water has 
been exposed to septic system effluent (as the source of caffeine) but there was no indication that this 
connection involved the transport of E. coll. This was supported by the fact that there was very little 
bacteria present in the shallow groundwater samples both in wells and in upper beach sandpoints. 
Bacteria would have to have been found in the shallow groundwater sampled by the sand points in the 
upper beach area to complete the pathway from septic systems that was present for caffeine. Bacteria 
may well be attenuated in the soils of the shallow groundwater system where caffeine is not. It was also 
possible that the bacteria found in the surface water of the beach drains were present as a result of a 
surface storm water pathway systems or from water fowl or animals on the beach. The source of the 
bacteria can only be confirmed with a more definitive test such as the use of DNA. 

Elevated levels of bacteria in the near shore interstitial sand has been shown to occur elsewhere and is 
not considered to be a problem that is unique to Sauble Beach. Bacterial levels in the nearshore areas of 
Lake Huron were low or not detected in most samples. 

The Sauble River does not seem to be a major source of either bacteria or other pollution indicators 
during the period covered by this survey. We note that these results are based on two sample dates. 
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3.4 	Recommendations 

This study was conducted as a first step in addressing bacterial pollution at Sauble Beach. Any 
management program to reduce the incidence of beach closures must be informed by sound 
characterisation of the origins of beach bacteria. We therefore recommend definitive bacterial source 
tracking using DNA tests to determine the sources of E.coli at the locations detected in this study. A 
stormwater management study could also be considered to investigate overland runoff of surface water 
from the Town to the beach areas to determine an effective management solution for any surface runoff 
carrying E.coli to the beach. 

Ongoing monitoring of bacteria in the domestic wells, the beach and the river will inform the Town if the 
extent of bacterial pollution described in this report begins to change. The Town can facilitate this process 
by continuing routine monitoring of the beaches, river, and untreated water from domestic wells. A low 
cost option is to create a summer student program to follow the monitoring protocol documented in this 
study. Laboratory fees can be minimized by only sampling for E.coli. 

• The Town could consider a bylaw requiring residents to test their wells yearly and submit 
results to the to keep abreast of any emerging health threat to the citizens. Submitted results 
would provide a reasonable sample size from which to draw conclusions on the state of 
pollution in shallow groundwater. We caution, however, that large sample sizes are required 
to provide statistical assurance that the results are representative of the Town as a whole. 
We also note that any program relying on self sampling by residents would not represent an 
independent test and would require ongoing education to ensure that samples were taken in 
sterile conditions from untreated water, ands would need an independent program of 
verification. 

The Town should implement a septic inspection program to minimize the future risk of bacterial infiltration 
to the shallow ground water. The program should ensure that septics are in good working order, 
functioning correctly and properly sized for the residence. The priority for septic inspections should be 
focused on those systems that are greater than 20 years old, in areas of Town where the water table is 
high and in those areas of highest residential density. The inspection should include: 

a) Review of any Certificate of Occupation for the system, 
b) Particulars about the site including yard dimensions and location of the system, 
c) Physical conditions of the site including slope, soil type and depth to water table, 
d) Type of well, distance between the well and the septic system , 
e) Details on the home and water consumption including number of bedrooms, bathrooms and 

water — using appliances, 
f) Details on the septic system including age, history, location, type, capacity, dimensions of tile 

field and most recent pump out date, and 
g) Visual observation of any signs of failure such as surface breakout of effluent, spongy or 

abnormally wet ground adjacent to the tile fiuled or shrubs and trees growing on the tile field. 

Responses to our questionnaire indicate that currently only one third of residents treat their well water 
prior to consumption. Home owners are encouraged to routinely sample their drinking water and follow 
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Uses Description of System 

Chlorination i PoE 	Units continuously add chlorine to your water distribution system, allowing 
sufficient contact time for the chlorine to kill the bacteria. These units must be 
checked often to ensure that the right amount of chlorine is being added. 

System boils water, then condenses the vapour and collects it in another 
compartment. Bacteria and minerals are removed, and some chemicals. Water 
should be filtered before treatment. 

System will inject small amounts of ozone gas into water to kill most bacteria. 

Uses UV light to kill bacteria, viruses, and intestinal protozoa such as 
Cryptosporidium and Giardia in pre-filtered water. A Class A system is required 
(NSF 55). Pre-filtration of water is generally required for this treatment to work 
properly. The light needs to be replaced regularly. 

Distillation 	PoU 

Ozonation 	PoE 

Ultra-Violet 	PoE 
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good hygiene by treating that water with a domestic treatment systems. Treatment should focus on 
eliminating the risk of E.coli. Some categories of systems that address this risk are presented in Table 6. 

Table 6. Domestic treatment systems capable of removing E.coli. 

This is not a complete list of available systems. Other systems may also remove E.coli. 
PoE — Point of Entry System — Refers to a system that treats water before it enters the home. 
PoU — Point of Use — A system that treats only water for direct consumption (drinking, cooking, dental hygiene). 
NSF — National Science Foundation — These are a set of national and international standards for food, water and consumer goods 
which the Ontario government uses to help regulate treatment systems. All systems installed by a certified technician under 
regulation 903 will be NSF certified. 

In summary, the following recommendations are offered for consideration by the Town. 

1. Definitive bacterial source tracking using DNA or similar tests to determine the sources of E.coli 
at the locations detected in this study. 

2. Continual monitoring of bacteria in the domestic wells, the beach and the river to inform the Town 
if the extent of bacterial pollution described in this report changes. The Town can facilitate this 
process by continuing routine monitoring of the beaches, river, and untreated water from 
domestic wells. A low cost option is to create a summer student program to follow the monitoring 
protocol documented in this study. Laboratory fees could be minimized by sampling only for 
E. coli. 

3. A septic inspection program to minimize the future risk of bacterial infiltration to the shallow 
ground water. A monitoring program should ensure that septics are in good working order, 
functioning correctly and properly sized for the residences they serve. 

4. Home owners are encouraged to routinely sample their own drinking water. 
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5. Homeowners should also follow good hygiene practices by treating their own water with a 
domestic treatment system. Treatment should focus on eliminating any risk of E.coli. 
contamination. 

6. The Town may also need to consider a stormwater management study to determine if bacteria 
are carried to the beach by storm water and, if so, to implement an effective management 
solution to surface runoff carrying E.coli to the beach. 
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J120023, Town of South Bruce Peninsula 

Sauble Beach Pollution Study 

June 20, 2012 
	

HESL Job 	J120023 

Resident, Sauble Beach 

Dear Sir/Madame: 

Re: 	Town of Sauble Beach Pollution Study 

The Town of Sauble Beach has retained Hutchinson Environmental Sciences Ltd. (HESL) to conduct a 
pollution survey to assess the quality of untreated well water and surface water in the homes of Sauble 
Beach residents. To understand the extent of any problems and to identify the sources of any ground 
water or surface water pollution, a series of water quality tests will be conducted. Water will be tested in 
the upper areas of the beach, in the shallow water seeps on the beaches and in areas near the water's 
edge. In addition samples will be collected from both shallow and deep drinking water wells throughout 
the municipality. The well testing is designed to assess the presence of any pollution that is in the 
groundwater prior to treatment, not for the quality of the treated drinking water you use in your home. 

Property owners are being contacted as part of the well water sampling portion of this study. We are 
requesting that owners of domestic water wells complete a short survey to help assess the nature of their 
home's water supply and to confirm their willingness to allow their well water to be sampled on the 
untreated side of their water system. You can return this survey to Hutchinson Environmental Sciences 
Ltd. using the enclosed, postage-paid envelope at your earliest convenience. This information will be 
used to select 100 well locations throughout Sauble Beach from which water samples will be taken. 
Should you be selected and provide your consent, professionals from Hutchinson Environmental 
Sciences Ltd. will contact you to arrange a date for sampling and will visit your property later this summer 
and/or fall to sample water from your well at a point in the water system that is prior to any treatment. 
Please be assured that the quality of your drinking water will not be affected in any way as a result of the 
sampling process and the results will be kept confidential. HESL are working as independent agents of 
the municipality - the specific addresses of wells that are sampled will not be identified in our report to the 
municipality but results from individual wells will be provided to the owner of the well, should they desire. 

Sincerely, 

Hutchinson Environmental Sciences Ltd. 

Hutchinson Environmental Sciences Ltd. 
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Sauble Beach Pollution Study 

Please answer the following questions. Once completed, place the survey into the enclosed 
postage paid envelope and mail it within two weeks of receipt. We will you in mid to late July to 
inform if your well has been chosen. Thank you for your cooperation. 

1) Are you a year round resident of Sauble Beach ? 

Yes 	No 

If "No" approximately how many days are you in Sauble Beach each year ? 

2) What kind of well do you have on your land? Circle one: 

Shallow Sand Point Well 
	

Deep Drilled Well 	 do not know 

3) Do you have a treatment system for your well water? If yes, please describe it. 

Yes 
	

No 	 do not know 

4) Is there a point in your well water system that can be accessed to provide a water sample prior to any 
treatment? 

Yes 
	

No 	 do not know 

5) Will you allow Hutchinson Environmental Sciences Ltd to visit your property and sample untreated 
well water during the summer and/or fall of 2012? Circle one: 

Yes 	 No 

6) Please provide your name and address. 

7) Should your home be selected as a study location, we will need to coordinate with you to find the best 
time to come and sample your well. What is the best way for us to contact you? Please fill out the 
information for your desired communication method: 

Phone: 

Email: 

Hutchinson Environmental Sciences Ltd. 
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Figure Al: Summary of responses by respondents to questionnaire question #1: Are you a year 
round resident of Sauble Beach? If "no" approximately how many days are you in Sauble Beach 
each year? n=732. 
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Figure A2: Summary of responses by respondents with wells to questionnaire question #2: What 
kind of well do you have on your land? n=730. 
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Figure A3: Summary of responses to questionnaire question #3: Do you have a treatment system 
for your well water? n=720. 

Figure A4: Summary of responses by respondents with individual wells to questionnaire question 
#5: Will you allow Hutchinson Environmental Sciences Ltd to visit your property and sample 
untreated well water during the summer and/or fall of 2012? n=639. 

NOTES: 

0 Types of treatments present at wells could not be summarized due to variability in responses. 
The sample size (n) for each summary may vary from the total number of returned questionnaires as 
not all respondents answered all questions and thus could not be included. \ 
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Fl (below left) and F2 (below right) on August 01, 2012 

F3 (below left) on August 01, 2012 and F4 (below right) on September 12, 2012 
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F5 (below left) and F6 (below right) on September 12, 2012. 

F8 (below left) on August 01, 2012 and F9 & F10 (below right) on September 12, 2012. 
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Fl (below left) and F12 (below right) on September 12, 2012. 

Photo below - Sauble River near the mouth looking North (August 01 2012) 
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Well Type 

Sandpoint 

4 
5 

Sandpoint 
Sandpoint 

J120023, Town of South Bruce Peninsula 

Sauble Beach Pollution Study 

Sample 
E.Coli* 

Total 
Ammonia 

Total 
Phosphorus  
0.03 or 0.003 

Nitrate-N Caffeine * Location 
Detection Limit 0.1 

Outside Tap 1 -Aug-12 
13-Aug-12 
13-Aug-12 

0.27 <0.03 
2 0 Outside Tap Sandpoint 

Outside Tap Sandpoint 
Sandpoint 
Sandpoint 

13-Aug-12 Outside Tap 
Outside Tap 13-Aug-12 0 

6 Sandpoint 13-Aug-12 0 Outside Tap <0.1 0.149 <0.03 <0.01 
7 Outside Tap Sandpoint .1111111111111111111•111111111111111 

<0.01 
0 13-Au -12 

8 Outside Tap Sandpoint 13-Aug-12 0 <0.1 0.133 <0.03 
9 13-Aug-12 Sandpoint 0 Inside Home 
10 Sandpoint 13-Aug-12 0 Outside Tap <0.05 <0.1 <0.03 <0.01 
11 13-Aug-12 Outside Tap Sandpoint 0 
12 Outside Tap Sandpoint 0 
13 Inside Home 
14 Outside Tap 0 
15 Outside Tap Sandpoint 14-Aug-12 0 
16 Sandpoint 0 Inside Home 14-Au -12 
17 Sandpoint 14-Aug-12 Outside Tap 
18 Outside Tap Sandpoint 0 0.059 <0.1 <0.03 <0.01 

MI= 0 =NM 
1111111111111111=111111111 0 

0 
0 0.077 <0.1 <0.03 <0.01 
0 0.647 <0.1 <0.03 <0.01 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 0.085 <0.1 <0.03 <0.01 
0 1.69 5.11 <0.03 <0.01 
0 =MI 
0 111111111=1 
0 M1111111111111 11111111111111111111111111111 

=111111111 
0 0.089 <0.1 <0.03 <0.01 
0 
0 
0 

<10 0.548 <0.1 0.009 <0.01 
<10 
<10 
<10 
<10 
<10 111111111111 
<10 MEN 
<10 
<10 
<10 
<10 
<10 
<10 
<10 

19 14-Aug-12 Sandpoint Outside Ta 
20 Outside Tap Sandpoint 14-Au -12 
21 Sandpoint 14-Au -12 Outside Ta 
22 Sandpoint 14-Aug-12 Outside Tap 
23 15-Aug-12 Sandpoint Outside Tap 
24 Inside Home 
25 Inside Home 
26 Sandpoint 15-Aug-12 Outside Ta 
27 Sandpoint 15-Aug-12 Outside Tap 
28 Sandpoint Outside Tap 15-Au -12 
29 Outside Tap Sandpoint 15-Aug-12 
30 Outside Tap Sandpoint 15-Aug-12 
31 Sandpoint Inside Home 15-Aug-12 
32 Sandpoint Inside Home 15-Au -12 

Sandpoint Outside Tap 
Sandpoint Outside Tap 

Inside Home Sandpoint 
36 Sandpoint 16-Aug-12 Outside Tap 
37 Sandpoint 16-Aug-12 Inside Home 
38 Sandpoint 16-Aug-12 Outside Tap 
39 Sandpoint Outside Tap 
40 Sandpoint Inside Home 
41 Sandpoint Outside Tap 
42 16-Aug-12 Outside Tap Sandpoint 
43 Sandpoint 16-Aug-12 Outside Tap 
44 Sandpoint 16-Aug-12 Outside Tap 
45 9-Sep-12 Outside Tap Sandpoint 
46 Sandpoint 9-Sep-12 Outside Tap 
47 Sandpoint Inside Home 9-Se -12 
48 Sandpoint 9-Sep-12 Outside Tap 
49 9-Sep-12 Outside Tap Sandpoint 
50 9-Sep-12 Sandpoint Outside Tap 
51 9-Sep-12 Outside Tap Sandpoint 
52 Sandpoint 9-Sep-12 Outside Tap 
53 Sandpoint 9-Sep-12 Outside Ta 
54 9-Sep-12 Sandpoint Inside Home 
55 9-Sep-12 Inside Home Sandpoint 
56 Sandpoint 9-Sep-12 Outside Tap 
57 9-Sep-12 Outside Tap Sandpoint 

Sandpoint 	Outside Tap 58 9-Sep-12 
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59 
60 
61 
62 
63  
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75  
76  
77 
78 
79 
80 
81  
82 
83 
84 
85 
86  
87 
88 
89 
90 
91  
92 
93 
94 
95  
96  
97 
98 
99 
100 

Sandpoint 

Sandpoint 
Sandpoint 

0.075 
Outside Tap !, 	<10 	0.177 
Outside Tap 	<10 
Outside Tap 	10 	0.063 
Outside Tap 	<10 
Outside Tap 	<10 
Outside Tap 	<10 	0.104 

0.67 
<0.1 

0.0087 

0.0133 

<0.003 

0.0038 
0.0038 

<0.003 

<0.003 

<0.003 

0.003 

0.0171 

<0.01 
<0.01 

All wells selected for sampling were denoted by the homeowner as a "shallow sandpoint well". 
It is reported here as "Sandpoint" 

** Wells positive for E.coli or caffeine are bolded and highlighted in yellow 

10-Sep-12 
10-Sep-12 
10-Sep-12 
10-Sep-12 
10-Sep-12 
10-Sep-12 
10-Sep-12 
10-Sep-12 
10-Sep-12 
10-Sep-12 
10-Sep-12 
10-Sep-12 

11-Sep-12 
11-Sep-12 

11-Sep-12 

11-Sep-12 
11-Sep-12 
11-Sep-12 
11-Sep-12 
12-Sep-12 
12-Sep-12 

12-Sep-12 
12-Sep-12 
12-Sep-12 

Sandpoint 
Sandpoint 
Sandpoint 
Sandpoint 
Sandpoint 
Sandpoint 
Sandpoint 
Sandpoint 
Sandpoint 
Sandpoint 
Sandpoint 
Sandpoint 
Sandpoint 
Sandpoint 
Sandpoint 
Sandpoint 

Sandpoint 
Sandpoint 
Sandpoint 
Sandpoint 

Sandpoint 
Sandpoint 
Sandpoint 
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Sauble Beach Pollution Study 

Appendix D 	 2 



J120023, Town of South Bruce Peninsula 
Sauble Beach Pollution Study 
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Hutchinson 
xr Environmental Sciences Ltd. 

121 Charles St. W. Unit C406, Kitchener, ON N2G 1H6 ph: 519-576-1711 

Page 10 — testing of outside taps — how 
prevalent this was and did the positive 
test results come from the two outside 
taps; it is felt that protocol is that testing 
would not occur at outside taps. 

B 	References to sandpoint wells on the 
and i beach and sandpoint wells at residences 
C 	— it is difficult to make the distinction; is 

there a different name which can be used 
for the testing on the beach; 
And p.14 - Shallow Well Reference and 
sand point testing — is this one and the 
same or is it different type of well? 

D 	Page 20 and 21 — units should be clarified 
in charts 

Memorandum 

Date: 	29 November 2012 

To: 
	

Angie Cathrae 

From: 	Neil Hutchinson, Richard Nesbitt 

Re: 
	

J120023 — Response to Draft Questions 

Thank you for your questions and comments on our draft report. We have provided our responses to your 
questions in the table below. We intend to discuss these at our meeting of the Ad Hoc Committee on 
December 3. We will then incorporate these, and any other changes into the final report. 

Recommendation 	
Response 

The majority of samples came from outside taps to 
minimize inconvenience to homeowners. The two 
samples with E.coli came from disinfected exterior 
faucets. The sampling location has been added to the 
summary of all results provided in Appendix D of the 
revised report. 
The goal of the study was to identify contamination of 
the shallow groundwater by sampling the wells, and 
not to determine the safety of drinking water inside 
residents' houses. Shallow sandpoint wells were 
sampled in accordance with the protocol provided by 
the Grey Bruce Health Unit which does not specify the 
location of the tap. Home owners were consulted to 
ensure that water samples provided direct access to 
untreated well water prior to any in home treatment. 
All faucets where water samples were collected were 
disinfected. As stated in our protocol, faucets were 
heated for 15-20 seconds with a propane fuelled torch 
and run for 2-3 minutes prior to collecting water. This 
is a valid and repeatable means of sampling untreated 
well water for this study. 

Sandpoint wells and shallow sandpoint wells are both 
technical terms. Shallow sandpoint wells are a type of 
domestic drinking water well. We installed temporary 
sandpoint wells on the beaches to draw water from the 
water table. We have altered the report so that the 
"shallow sandpoint wells" are referred to as "domestic 
wells". 

Total phosphorus is reported by our laboratory in mg/L 
(parts per million). We have reported it as pg/L (parts 
per billion) rather than the mg/L for ease of reading. 
This has now been specified in the body of the report. 

Appendix E 
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All units in the tables (page 20 and 21) have been 
rechecked and are correct. 

E 	Would like to see the 100 well test results We have added Appendix D to show these data. 
itemized but not by address or identifying 
information ® maybe in a table format 

Would like to see the testing results listed 
	

Only shallow sandpoint wells (domestic wells) were 
by well type and depth if possible 	sampled. As the study scope was limited to only 100 

well samples by the Town, we chose to focus our 
sampling exclusively on this type of domestic well. 
Their close proximity to the surface puts them at the 
highest risk of contamination by nearby pollution 
sources. We have indicated the well type in Appendix 
D. 

G 	Covering Letter Page 1 and Executive 	Done. 
Summary Page 1 - could you change the 
words to "could indicate" instead of this 
means" in the second bullet from the 
bottom on the Executive Summary and in 
the second bullet on the Covering Letter. 

H 	Could there be a parameter level placed 
	

There are no natural caffeine sources to the 
on caffeine detection and what would 

	
environment which is why it was used as an indicator 

constitute pollution and are the current 
	

of pollution source. Our results can be interpreted in 
levels a risk? 
	

the context that detection of caffeine indicates contact 
of groundwater with a human caffeine source, most 
likely sewage. In that regard, detection of caffeine in 
any sample can be equated with pollution, though not 
with a health risk as caffeine is safe to drink. A typical 
cup of coffee contains 29-176 mg of caffeine, which is 
over 100,000 times higher than what was found at the 
beach in this study. 

Could you explain the fact that there is 
	

Absence of caffeine in the river samples indicate there 
zero caffeine and zero bacteria in the river is no interaction between the Sauble River and human 
(40 is considered to be normal) and it is 	pollution sources. 
not felt that there have ever been zero 
bacteria counts in the river. What would 

	
We do not have a clear explanation for the river 

account for zero testing at this time? 
	

bacterial results and they were somewhat surprising to 
us as well. We do note that the absence of E.coli, in 
occasional samples does fall within the normal 
statistical distribution found in a population of samples. 
Larger and more frequent sample sizes increase the 
likelihood of detection if E.coli was present in the river. 

J 	Could recommendations be made at the 
	

Recommendations have been added as section 3.4. 
end of the report to assist the Committee 
with decision making. 

K 	Verification that the homeowners with the 
	

Homeowners with bacteria in their wells were 
detectable bacteria and caffeine have 	contacted within 24 hours of receiving the laboratory 
been informed 
	

results. The homeowner with caffeine in their well was 
informed of the results and told that there is an 
elevated exposure threat but no health risk from 
caffeine. 



L 1 Page 20 and 21 — what do the words 
"lost" mean 

Page 23 1.12 statements where it says 
"is" could it be changed to "was" as it was 
a snapshot in time and happened on that 

! date. 

Executive Summary— In the first bullet, 
the word is three with a (2) bracket and 
should be changed to two (2) wells with 
bacteria and one (1) with caffeine 

0 	Page 11 — on the first paragraph "error! 
Referente in source not found" should be 
corrected 

P 	Testing of the water, no bacteria found, 
drains shows no influence of septic into 
ground, how did the bacteria get into the 
drains — could there be an explanation of 
how this could happen 

Page 19 — explanation of the statement 
regarding the beach drains being in 
contact with effluent with human sources 
and how that is known. 

R 	Does Dr. Hutchinson stand by his 
conclusion that there is no pollution even 
with the number of samples taken? 

These samples were apparently misplaced after 
shipment to the lab by HESL. No explanation was 
provided by the lab This is unfortunate but, in our 
experience, not uncommon. 

Done. 

Done. 

This was a word processing error relating 0 itles for 
figures and tables. We have corrected it. 

The report has been reworded (p.22,23) to help clarify 
this conclusion. It now reads: "Bacteria and caffeine 
were present in the surface water at all mid beach 
drain samples except for Fl 0 in September. Caffeine, 
but not bacteria, was found in the upper beach 
sandpoint samples which are shallow groundwater 
sites and the presence of caffeine here means that it 
has been in contact with human sewage and provides 
a pathway to transport caffeine from septic systems in 
the Town to the beach drains. Bacteria were not 
present in the shallow groundwater however, and so 
the bacteria that were found in the beach drains likely 
originated from other sources and not from sewage. 
Thus the evidence suggests that there is not a 
complete groundwater pathway between the upper 
beach groundwater and the mid beach surface water. 

The report has been reworded (p. 19) to read Our 
detection of the tracer caffeine in 8 of the 9 flowing 
drains in August and 7 of the 12 flowing drains in 
September show that the beach drains have been in 
contact with effluent from human sources (i.e. septic 
systems)." 	 !!!!!_ 

We stand by our conclusions as presented but stress 
that the study results are valid only for those wells that 
were sampled. Our original proposal called for 
sampling of 200 wells in order to increase the 
statistical validity of the study but this was not 
approved by the Town. 

We have amended the section on study limitations 
(Section 1.2) to read. 

This study was not intended as, and should not be 
interpreted as, an attempt to determine whether it is 
safe for residents to drink treated or untreated water 
from shallow sand point wells throughout the Town. 
This study was limited to sampling 100 wells. 
Sampling a subsection of wells within the Town 

Hutchinson Environmental Sciences Ltd. 
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provides an assessment of whether or not those wells 
are polluted but does not provide evidence of the 
general quality of other wells that were not sampled. 
In the same manner, sampling one liter of water from a 
residential well does not provide direct information on 
the larger volume of well water that was not sampled. 
Increasing the numbers of wells sampled, or the 
volume of water sampled, would increase the 
statistical validity of the study but could not provide 
complete assurance. 
In both cases: 

the presence of pollution in a subsample from a 
larger population of wells, or from a larger volume 
of water, can rightfully inform a conclusion that the 
other unsampled wells or water volumes may also 
be polluted, but 
the absence of pollution in a subsample from a 
larger population of wells, or from a larger volume 
of water cannot be used to rightfully inform a 
conclusion that the other unsampled wells or water 
volumes are not polluted. 

We look forward to discussing these responses with you during the Ad Hoc meeting. 

Sincerely 
Hutchinson Environmental Sciences Ltd. 

Neil J. Hutchinson, Ph.D. 	 Richard Nesbitt, M.Sc. 
Principal Scientist 
	

Aquatic Scientist 
Neil.Hutchinsonenvironmentalsciences.ca 

	
Richard.NesbittAenvironmentalsciences.ca  

Hutchinson Environmental Sciences Ltd. 
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Hutchinson 
- Environmental Sciences Ltd. 

3-1 Taylor Road, Bracebridge, ON P1L 1S6 ph: 705-645-0021 

December 2012 

To All Residents, of Sauble Beach 

Town of Sauble Beach Pollution Study 

In May of 2012, the Town of South Bruce Peninsula retained Hutchinson Environmental Sciences Ltd. 
(HESL) to conduct a pollution study over the summer and fall of 2012. The study examined the untreated 
water quality in domestic drinking water wells, in drainage swales at the beach (beach drains) and 
shallow groundwater in the area of select beach drains. Domestic wells were selected using a stratified 
random sample based on 700+ responses to the —2500 questionnaires sent to all residents by the Town. 
The response to the questionnaire was overwhelmingly positive; both in the number of responses 
received and the fact that 90% of these responses were from residents who wanted to participate in the 
study by having their well tested. 

In summary, the study concluded the following: 

There is no indication of wide-spread pollution in the shallow groundwater wells that are being used 
by the residents of Sauble Beach — of 100 wells sampled, bacteria were detected in only two (2) wells 
and these were present at very low concentrations. Caffeine, which indicates the presence of 
dissolved sewage-related compounds, was detected in one well, but bacteria were not detected in 
that well. 

• Shallow groundwater in the beach drains contained measurable concentrations of caffeine but no 
bacteria. This means that this shallow groundwater in the beach drains may have been in contact with 
human sewage effluent but that bacteria were not transmitted to the beach by that groundwater 
pathway. 

▪ Surface water in the beach drains contained both caffeine and bacteria. This suggests that the water 
in the beach drains has been in contact with human sewage effluent in groundwater (as caffeine was 
present in the drains and in the shallow groundwater at the beach) but that the bacteria came from a 
different source. Bacteria could have come from sources in the Town to the beach by surface runoff 
of storm water, from non-human sources such as pets and waterfowl at the beach, or by 
concentration of low levels of bacteria from Lake Huron water by wave action. Additional study was 
recommended to identify the source of these bacteria. 

The following recommendations were made based on the findings of this study: 

1. Definitive bacterial source tracking using DNA or similar tests is recommended to determine the 
sources of E.coli at the locations detected in this study. 

2. Continual monitoring of bacteria in the domestic wells, the beach and the river to inform the Town 
if the extent of bacterial pollution described in this report changes. The Town can facilitate this 
process by continuing routine monitoring of the beaches, river, and untreated water from 
domestic wells. A low cost option is to create a summer student program to follow the monitoring 



protocol documented in this study. Laboratory fees could be minimized by sampling only for 
E. coli. 

3. A septic inspection program to minimize the future risk of bacterial infiltration to the shallow 
ground water. A monitoring program should ensure that septics are in good working order, 
functioning correctly and properly sized for the residences they serve. 

4. Home owners are encouraged to routinely sample their own drinking water. 

5. Homeowners should also follow good hygiene practices by treating their own water with a 
domestic treatment system. Responses to our questionnaire indicate that currently only one third 
of residents treat their well water prior to consumption. Treatment should focus on eliminating 
any risk of E.coli contamination. Some categories of systems that address this risk are 
chlorination, distillation, ozonation and ultra-violet light. 

6. The Town may also need to consider a stormwater management study to determine if bacteria 
are carried to the beach by storm water and, if so, to implement an effective management 
solution to surface runoff carrying E.coli to the beach. 

The Town and residents provided overwhelming support for the pollution study. The full report has been 
provided to the Town for the benefit of those members of the public who wish for a more detailed 
presentation. 

Hutchinson Environmental Sciences Ltd. 
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