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EXECUTIVE SUMMARY 
 
The Municipality of Wawa’s municipal waste disposal site is located approximately 1.7 kilometers east of 
Highway 17, on High Falls Road in Rabazo Township, District of Algoma (about 8km south of the built-up 
community of Wawa). The waste disposal site currently receives non-hazardous solid municipal waste 
from approximately 2,900 permanent residents as well as from Hawk Junction and the Village of 
Michipicoten (which makes up part of the Municipality of Wawa). Waste is also accepted seasonally 
from area Provincial Parks (Lake Superior Park).   
 
Based on the estimated volume of in-place material at the Municipality’s waste disposal site, the current 
site is nearing capacity. 
 
Considering the above as well as the Municipality’s preferred option to expand the existing waste 
disposal site, the Municipality initiated the Environmental Screening Process under the Province’s 
Environmental Assessment Act to address the site’s declining waste disposal capacity. The 
Environmental Assessment Act is a provincial statute that lays out a planning and decision-making 
process to evaluate the potential environmental effects that may result following the implementation of 
a proposed undertaking.  The Act ensures that points of consultation are made with all parties 
interested in a project throughout its planning and implementation process. 
 
As part of the process, screening for potential negative environmental effects was conducted. Potential 
environmental effects of the project identified through the application of the Screening Criteria 
Checklist include:  
 

1. Potential Surface Water and Groundwater Effects; 
2. Potential Land Effects; 
3. Potential Air and Noise Effects; 
4. Potential Natural Environment Effects; 
5. Potential Socio-Economic Effects;  
6. Potential Effects on Heritage and Culture; and, 
7. Potential for the production of non-hazardous or hazardous wastes. 

 
Following the completion of the Screening Criteria Checklist, studies and/or assessments were 
conducted to understand the extent of the identified potential environmental effects. Impact 
management measures/mitigation measures were also developed for the predictable environmental 
effects associated with the expansion of the municipal waste disposal site.    
 
The following conclusions were developed:  
 

1. Best management practices currently in place and proposed as part of the expansion are 
expected to mitigate any potential impacts that may be introduced by the expansion; 
 

2. The undeveloped land surrounding the proposed expansion area is expected to provide a 
sufficient buffer to prevent any negative aesthetic impacts to the surrounding land uses (e.g. 
High Falls Road); 
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3. In comparison to identifying and establishing a new site, an expansion to the existing site 
will help minimize the overall costs to the Municipality as existing features will be 
maintained as part of the expansion (i.e. monitoring network, access road, landfill gate, 
etc.); and, 

 
4. The Environmental Screening Process did not identify any significant negative effects. A 

proposed expansion to the Wawa municipal waste disposal site is therefore considered a 
feasible option for addressing the Municipality’s future waste management needs.  

 
This Environmental Screening Report has been prepared in accordance with Ontario Regulation 101/07 
made under the Province’s Environmental Assessment and documents the Environmental Screening 
Process followed and the conclusions reached.   
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 INTRODUCTION AND BACKGROUND 
 
In 2016, the Municipality of Wawa (Municipality) initiated the Environmental Screening Process (ESP) to 
investigate the preferred method to expand waste disposal site capacity. Considering the site volume 
identified in the current ECA, it is expected that the remaining approved capacity will be filled during the 
2021 operating year. Expansion will provide an additional disposal capacity of 100,000 m3 (estimated 25-
year lifespan). 
 
Kresin Engineering Corporation (KEC) was retained by the Municipality to assist in the completion of the 
ESP as required by Ontario Regulation (O. Reg.) 101/07, made under the Province’s Environmental 
Assessment (EA) Act. 
 
A Municipality-owned parcel of property, the site is approximately 22 hectares in size, of which 2.6 
hectares are approved for use and operation as a fill area. The Municipality’s waste disposal site (Site) 
has been serving area residents since 1980.  The Site is located approximately 1.7 kilometers east of 
Highway 17, on High Falls Road in Rabazo Township, District of Algoma (about 8km south of the built-up 
community of Wawa). The Site location is depicted on Drawing A1 of Appendix A. 
   

 Background 
 
The Site currently receives non-hazardous solid municipal waste from approximately 2,900 permanent 
residents as well as from Hawk Junction and the Village of Michipicoten (which makes up part of the 
Municipality of Wawa). Waste is also accepted seasonally from area Provincial Parks (Lake Superior 
Park). Residential (curbside) and commercial waste is collected and hauled to the waste disposal site on 
a weekly basis.  
 
The Site currently operates under Ministry of the Environment, Conservation and Parks (MECP) 
Environmental Compliance Approval (ECA) No. A7266501, dated November 2, 2005. The ECA was 
amended (Notice 1) on February 1, 2011 to allow the continued use of the site to accept an additional 
34,000m3 of waste above the contours established in December 2007, or until May 2012. This 
corresponded to a total site volume of 208,383m3. 

Subsequent amendments (Notices 2, 3, 4, and 5) ultimately extended this date to April 16, 2016 and 
introduced the following requirements (in addition to other operational requirements): 

1. The preparation and submission of a trigger mechanisms plan and a contingency plan; 
2. The provision of updates on the status of the Environmental Assessment (“EA”) process to 

secure additional waste disposal capacity; and, 
3. The provision of details of the contaminant attenuation zone (“CAZ”) and status of the process 

for acquiring the CAZ. 
 

The ECA was again amended (Notice 6) on April 14, 2016 to allow the continued use of the site to accept 
an additional 22,000m3 of waste, or until April 18, 2017. This corresponds to a total site volume of 
230,383m3. Subsequent amendments (Notices 7, 8 and 9), allowed the continued use of the site until 
May 31, 2021. Copies of the ECA and Notices are included in Appendix B. 
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As shown on the Municipality’s Official Plan, surrounding properties are identified as Crown Land. A 
utility corridor is located approximately 0.34 kilometers north of the site and two abandoned mine sites 
are located approximately 0.5 kilometers northeast of the site.  
 
A groundwater monitoring network consisting of ten (10) monitoring wells is in-place at the current 
waste disposal site. Monitoring well locations are shown on Drawing A2 of Appendix A. Analytical data is 
available for groundwater monitoring wells as well as upstream and downstream surface water samples 
for more than the past 10 years. 
 
Review of the topographic surveys completed at the Municipality’s waste disposal site, reveals that the 
in-place volume of waste and cover material is nearing capacity. To address the declining waste disposal 
capacity, the Municipality has confirmed its preference to expand the existing waste disposal site. 
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 ENVIRONMENTAL SCREENING PROCESS 
 
The Environmental Assessment Act (EAA) is a provincial statute that lays out a planning and decision-
making process to evaluate potential environmental effects that may result following the 
implementation of a proposed undertaking. The EAA ensures that points of consultation are made with 
all parties interested in a project throughout its planning and implementation process. 
 
In March of 2007, the Waste Management Projects Regulation was filed by the MECP under the EAA.  
The regulation established the Environmental Screening Process for Waste Management Projects, which 
streamlined the assessment process for certain waste disposal projects in Ontario. Rather than 
completing a full EA, the process is intended to provide a quick and predictable assessment for those 
projects that have expected environmental effects that can be readily mitigated. 
 
As described in the MECP’s Guide to Environmental Assessment Requirements for Waste Management 
Projects (Guide), the Environmental Screening Process is a proponent driven, self-assessment process 
for certain waste management projects where the proponent is responsible for determining if the 
process applies to a particular project. As part of the process, screening for potential negative 
environmental effects must occur, studies must be conducted and mitigation measures for predictable 
environmental effects associated with the implementation of a proposed project must be developed.   
 
As the expansion of an existing waste disposal site by a capacity of between 40,000 m3 – 100,000m3 is 
considered a project listed under Part III of the Waste Management Projects Regulation, the 
Municipality is required to follow the steps to complete the Environmental Screening Process as 
outlined in the Guide. A process flowchart is shown in Figure 1. In accordance with the Guide, the tasks 
included as part of the Environmental Screening Process are listed below and will be carried out in two 
phases. 
 
Phase 1: 
  
1. Prepare and Publish Notice of Commencement of a Screening Project; 
2. Identify Problem or Opportunity and Provide Project Description; 
3. Apply Screening Criteria Checklist to Identify Potential Environmental Effects; 
4. Describe Potential Environmental Effects, Concerns and Issues to be Addressed; 
5. Consult with Interested Persons to Identify Issues/Concerns; 
 
Phase 2: 
 
6. Conduct Detailed Site Assessment of Potential Environmental Effects; 
7. Develop Impact Mitigation Measures; 
8. Consult with Interested Persons and Government Agencies to Identify Any Issues or Concerns; 
9. Identify Significant Net Effects and Reporting; 
10. Conduct Additional Studies and Assessments; 
11. Prepare Environmental Screening Report; 
12. Publish Notice of Study Completion of Environmental Screening Process; 
13. Address Elevation Requests; and 
14. Submit Statement of Completion. 
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Figure 1. Environmental Screening Process  
(Source: Guide to Environmental Assessment Requirements for Waste Management Projects) 
 
 
 



Corporation of the Municipality of Wawa Municipal Waste Disposal Site 
Environmental Screening Report 

 

 
kresin engineering corporation                                  7 
  

 FIRST POINT OF CONSULTATION (STEP 1 OF THE SCREENING PROCESS) 
 
A Notice of Commencement of the Environmental Screening Process (copy in Appendix C) was prepared 
and circulated to applicable government ministries/departments/agencies, Indigenous communities and 
residents in September of 2016 for the purpose of introducing them to the proposed undertaking and 
informing them of upcoming consultation sessions. The notice was also posted on the Consultant’s 
website, local news websites and submitted to applicable government ministries/departments/agencies 
and Indigenous communities. The consultation list for the project is located in Appendix D.   
 
Government ministries/departments/agencies and Indigenous communities contacted are also listed 
below. 
 

1. Ministry of Energy, Northern Development and Mines; 
2. Algoma Public Health; 
3. Ministry of the Environment, Conservation and Parks; 
4. Ministry of Tourism, Culture and Sport; 
5. Ministry of Natural Resources and Forestry; 
6. Canadian Environmental Assessment Agency; 
7. Métis Nation of Ontario; 
8. Michipicoten First Nation; 
9. Batchewana First Nation; 
10. Garden River First Nation; 
11. Evolugen by Brookfield Renewable.; 
12. Algoma Power Inc.; and 
13. Hydro One (formerly Great Lakes Power Transmission).   

 
An Open House was held on July 26th, 2017 to provide the opportunity for residents to discuss the 
undertaking and provide public input. Government ministries/departments/agencies, Indigenous 
communities were also invited to review and provide comments on the display boards presented at the 
July 2017 Open House. Open House material is presented in Appendix E.   
 
There were no comments received following the circulation of the Notice of Commencement and the 
Open House.  
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 IDENTIFICATION OF PROBLEM/OPPORTUNITY AND PROJECT DESCRIPTION (STEP 2 OF THE 
SCREENING PROCESS) 

 
 Problem/Opportunity 

 
The problem being addressed is the need for additional waste disposal capacity to service the 
Municipality of Wawa. It has been estimated that the existing approved capacity at the Site will be filled 
during the 2021 operating year.   
 
It is anticipated that the Municipality will continue with the separation of white metals, tires and 
household electronics so that they may be stored for future removal by an appropriate recycling 
contractor. Cans (steel and aluminum) are collected from the local school and arena by a local scrap yard 
operator, providing a degree of waste diversion and extending the life of the Site. 
 

 Existing Waste Disposal Site 
 
The Site is located in an area underlain with well drained sandy soil and is bound to the east, west and 
south by a meander of the Michipicoten River. Entry to the site is from the north and fill activities in 
2020 took place in the middle of the existing fill area as the height of fill had been reached, or nearly 
reached in the remaining portions of the fill area. An attendant’s shelter and areas to dispose of 
materials to be diverted are situated just within the site entry gate. Forested Crowns lands abut the 
east, west and south boundaries and a hydro corridor the north. 
 
The Site operates as a natural attenuation site, relying on naturally occurring physical, chemical and 
biological processes to reduce concentrations of contaminants below MECP limits prior to reaching the 
property boundaries.  
 
Current Municipal staff is unable to confirm; however, considering site topography and historical test-
pitting, it seems likely that the site developed using both trench and area fill methods. Currently, site 
operations are proceedings using the area method of disposal.     
 

 Current Waste Management Program 
 
The Site receives non-hazardous solid municipal waste from approximately 2,900 permanent residents 
of Wawa as well as Hawk Junction, and the Village of Michipicoten (which makes-up part of the 
Municipality of Wawa). Waste is also accepted seasonally from area Provincial Parks (Lake Superior 
Park). Residential (curbside) and commercial waste is collected and hauled to the site on a weekly basis. 
 
The Municipality hosts a Municipal Hazardous and Special Waste Collection Day at a frequency 
determined by Council. There are a number of hazardous or special waste items (e.g. paints and 
solvents) that can be accepted by way of this program. Household batteries may be deposited in 
designated boxes at Town Hall for eventual shipping to a recycling centre.  
 
The Municipality participates in a program to divert hazardous waste, electronics waste and tires. White 
goods such as large appliances and steel/metals are stored on site until sufficient in quantity to be 
removed by recycling contractors. 
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 Screening of Alternatives 
 
An initial screening of alternatives to the undertaking was completed to determine whether or not the 
alternatives considered address the stated purpose and are within the Municipality’s ability to 
implement. 
 
The alternatives considered were: 
 

1. Do Nothing; 
2. Construct and operate a thermal destruction facility; 
3. Export waste outside the Municipality; 
4. Establish a new waste disposal site; and  
5. Expand the existing waste disposal site.  

 
From the initial screening exercise, it was determined that Alternative 5 – expand the existing waste 
disposal site is the preferred alternative to the undertaking.  Descriptions of each alternative and a 
summary of screening results are provided in Appendix F.  
 
The screening assessment was completed and presented to the public at the July 2017 Open House 
conducted in the Municipality. A copy of the Open House boards is included in Appendix E. Screening 
considered the following criteria, eleven (11) of which are identified in the MECP Code of Practice for 
“Preparing and Reviewing Terms of Reference for Environmental Assessments in Ontario”. 
 

1. Does the alternative provide a viable solution to the need? 
2. Does the alternative use proven technologies? 
3. Is the alternative technically feasible? 
4. Is the alternative consistent with applicable official plans? 
5. Is the alternative consistent with provincial government priority initiatives such as waste 

diversion, energy efficiency, source water protection and reduction of greenhouse gases? 
6. Will the alternative protect sensitive environmental features? 
7. Is the alternative practical, financially realistic and economically viable? 
8. Is the alternative within the ability of the proponent to implement? 
9. Can the alternative be implemented within the defined study area? 
10. Can the alternative be implemented within the Municipality’s time frame needed for more 

disposal capacity? 
11. Is the alternative appropriate to the proponent doing the study? 
12. Is the alternative able to meet the purpose of the EAA? 
13. Is the alternative compatible with the precautionary approach to decision making in the MECP’s 

Statement of Environmental Values? 

Four of the criteria were undifferentiating (there was no preference for any alternative) namely: 
 

1. Use of proven technologies (Screening Criterion #2); 
2. Technical feasibility (Screening Criterion #3); 
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3. Able to meet the purpose of the EAA (Screening Criterion #12); and, 
4. Compliance with MECP’s Statement of Environmental Values (Screening Criterion #13). 

For successful implementation while achieving the Municipality’s goals, it is important to first consider 
Screening Criteria related to the environment, society and culture, specifically: 
 

1. Technically feasibility (Screening Criterion #3); 
2. Consistency with waste diversion, energy efficiency, source water protection and reduction of 

greenhouse gases (Screening Criterion #5); 
3. Protect sensitive environmental features (Screening Criterion #6); and 
4. Compliance with MECP’s Statement of Environmental Values (Screening Criteria #13). 

All of the identified Alternatives answered “Yes” to Screening Criterion #3, #5 and #13 therefore not 
giving any preference to one Alternative over another. However, Alternative #3 is undesirable because 
of its uncertainty regarding its ability to protect sensitive environmental features.  
 
After environmental, social and cultural criteria were considered, the next most relevant criteria were 
Screening Criterion #1 and #7. The “No” answer to Screening Criterion #1 (Does the alternative provide a 
viable solution to the need?) and Screening Criterion #7 (Is the alternative practical, financially realistic 
and economically viable?) provided a strong reason for eliminating Alternative 1 (Do Nothing) and 
Alternative 2 (Construct a Thermal Processing Facility) from further consideration. Similarly, “No” 
answers to Screening Criteria #7 (is the alternative practical, financially realistic and economically 
viable?) influenced the decision to eliminate Alternative 3 (Export Waste) and Alternative 4 (Establish a 
New Landfill). Alternative 5 (Establish a New Waste Disposal Site) was the only alternative to answer 
“Yes” to both Screening Criterion #1 and #7. 
 
Alternative 5 (Expand Existing Waste Disposal Site) received the least number of “No” responses (1) and 
was therefore determined to be the preferred alternative to address the Municipality’s declining waste 
disposal capacity. The Do Nothing alternative received 3 “No” responses, “Establish a New Waste 
Disposal Site” 3, “Construct a Thermal Processing Facility” 6.5, and “Export Waste” 5.5. Alternatives 
were assigned a score of 0.5 “No’s” if the response was “uncertain” or “Possibly”. 
 

 Screening of Alternative Locations 
 
Expansion at the current site location presents challenges with respect to compliance requirements 
governing acceptable downgradient leachate impacts. Offsite groundwater impacts have been identified 
and are being addressed by the establishment of a Contamination Attenuation Zone (CAZ) and 
monitoring will be continued/expanded to investigate the potential for offsite impacts (including 
potential for surface water impact). In order to further investigate the preference to expand the current 
site as opposed to establishing a new site, an additional screening exercise was conducted to identify 
potentially more suitable locations for a new landfill site. The screening for potential site locations 
included the application of screening criteria considering: accessibility/transportation; natural 
environment constraints; terrains; and geology. Within the screening boundaries established, 5 
potential locations were identified, including the current site location.  
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The current site has been developed as a natural attenuation site. A review of the 5 locations confirms 
the preference to expand at the current site location as none of the remaining sites were felt to present 
a more practical or environmentally beneficial option.  
 
A summary of this screening assessment is presented in Appendix G.  
 

 Project Description 
 
The project involves a 100,000 cubic meter (m3) volume expansion adjacent to the southwest boundary 
of the existing fill area. In February of 2021, a site topographic survey was completed to assess the 
waste volume at the site. Comparing the topography of the site as determined in February 2021 to that 
established in December 2007, a total of 54,106m3 of material had been deposited at the Site over the 
approximately 13-year period. The corresponding average annual fill rate was determined to be 
4,162m3. The total volume in-place was estimated to be 228,489m3, less than the approved capacity of 
230,383m3. Considering this, an expansion of 100,000m3 will accommodate the Municipality’s waste 
disposal requirements for the next 25 years.  

As the proposed undertaking involves the expansion of the current site by more than 40,000m3 but by 
no more than 100,000m3, it is exempt from Schedule ll of the EA Act (Individual Environmental 
Assessment). However, the Municipality must first complete the Environmental Screening Process as 
described under Part lll of the Waste Management Projects Regulation (Ontario Regulation 101/07) 
prior to submitting an application for an amendment to the existing ECA. 
 
The proposed expansion area to the southwest would possess a footprint similar to the existing fill area 
and would be utilized for future landfilling operations. It is proposed that on approval of the waste 
disposal site expansion, the required area will be cleared of any brush and merchantable timber will be 
harvested appropriately. Top soil from the expansion area will be stripped and stockpiled onsite to be 
used during future final cover construction and a perimeter ditch to divert surface water from entering 
the disposal area would be constructed. The proposed surface water works will require that a separate 
application be submitted for an ECA under the Ontario Water Resources Act (OWRA). It is proposed that 
excavated material will be stockpiled onsite and used for daily cover. Once site preparations are 
complete, wastes will be deposited within the designated active area via the trench and fill method of 
disposal. The footprint will be progressively covered and capped as desired contours are met. Additional 
details will be incorporated in a Design and Operations Plan for the site.  
 
Following the opening of the expanded site, the current site will be closed, capped and graded to restrict 
infiltration, mitigating leachate generation/contaminant loading on the subsurface. 
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 EXISTING SITE CONDITIONS 
 

 Site Description 
 
A Municipality-owned parcel of property, the Site is approximately 22 hectares in size, of which 2.6 
hectares are approved for use and operation as the fill area. The Municipality’s waste disposal site has 
been serving area residents since 1980 and currently operates under MECP Environmental Compliance 
Approval (ECA) No. A7266501, dated November 2, 2005. 
 
As shown on the Municipality’s Official Plan, surrounding properties are identified as Crown Land. A 
utility corridor is located approximately 0.34 kilometers north of the site and two abandoned mine sites 
are located approximately 0.5 kilometers northeast of the site.  
 

 Existing Landfill Design 
 
The Site operates as a natural attenuation site, relying on naturally occurring physical, chemical and 
biological processes to reduce concentrations of contaminants below MECP limits prior to reaching the 
property boundaries. 
 
The Municipality has used trench and area methods of landfilling at the site, gradually increasing the 
height of the waste disposal site throughout its operating life. The site ranges in elevation from a high of 
approximately 237 meters above sea level at the center of the active fill area, to a low of approximately 
229 meters above sea level at the base of the north side of the fill area.  
 

 Natural Environment 
 
Soils 
 
In general, soils within the area of and at the Site are found to be sand and gravel in nature with 
occasional layers of silt, silty sand and silty clay. The soil is generally highly porous and drainage is 
classified as dry. Bedrock is approximately 40-60m below ground surface but is undulating with local 
topography.  
 
Physiography 
 
The Site is situated in the Michipicoten Valley which once acted as a spillway and major melt water 
channel during the glaciation period. This channel created thick deposits of sands, gravels and silts over 
the pre-Cambrian metamorphic rock sequence. Through time, the water levels in the channel fluctuated 
which formed series of terraces along the valley. This created step like sequences of sand deposits that 
are present along the valley walls today. The dominant landforms are classified as outwash plain and 
valley terrain. 
 
The topography of the extended region is typical of the Canadian Shield. The region is part of some of 
the most rugged terrain comprised of dissected uplands with ridges, escarpments and vistas as high as 
200m above the adjacent terrain as a result of glacial processes. 
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Water Resources 
 
There are two primary surface water features near the Site. The Michipicoten River and Trout Creek (a 
tributary of the Michipicoten River). The Michipicoten River flows within the steep walled Michipicoten 
Valley and meanders in a granular floodplain that traverses westerly towards Lake Superior. The river is 
located south and west of the Site and is within approximately 200m of the Site at its closest point 
(west). Trout Creeks flows southeast into the Michipicoten River and is located 250m northwest of the 
Site.   
 
Vegetation 
 
The region is situated in the transition zone between the Boreal (to the north) and the Great Lakes St. 
Lawrence (to the south) Forest Regions.  
 
Northward, evergreen elements are more dominant characterized by stands of pine, white cedar, larch 
and black spruce. The Boreal Forest region is mostly coniferous, but includes a mix of deciduous trees 
such as white birch and trembling aspen. Successional forests are also frequent as forest disturbances 
(e.g., fire and timber harvest) allow single species to dominate a stand.  
 
The Great Lakes St. Lawrence Forest Region extends southward from the Site and does not include the 
area north of Lake Superior. This region characterized by mixed coniferous-deciduous trees which 
include eastern white cedar and large tooth aspen in addition to tree species including red oak, beech, 
paper birch, trembling aspen and hemlock. 
 
The vegetation located within the vicinity of the Site is characterized generally as being wooded, with a 
mix of coniferous and deciduous trees and brush that surrounds the site.   
 
Biology 
 
The biological environmental component comprises terrestrial and aquatic ecosystems. The area 
supports large terrestrial animals such as black bear, moose and deer as well as other smaller animals 
including grouse, raccoons, rabbits, etc. The South Michipicoten River-Superior Shoreline Conservation 
Reserve (directly south of the Michipicoten River) and The Lake Superior Provincial Park (approximately 
4 km south of the Site), consists of forested lands, lakes and streams that provides suitable habitat for a 
variety of wildlife.  
 
No known rare, threatened or endangered species have been identified within the Site and no protected 
areas such as Areas of Natural and Scientific Interest (ANSIs), Environmentally Sensitive Areas (ESAs) or 
other significant natural areas have been identified within the Study Area.   
 

 Air and Noise 
 
The Site operates without the use of gas management features, with the exception of the application of 
cover material. As the Site receives relatively small quantities of waste and is located in a remote 
location, odour control measures have not been considered necessary. There have not been any odour 
complaints received and based on previous visits to the Site, odours seem to be limited to the area 
directly adjacent to the Site.     
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Although small amounts of landfill gas are produced at the Site, the relatively permeable cover 
surrounding the Site is conducive to natural venting. This assumption has been supported through 
previous assessments which did not detect landfill gas within any of the onsite monitoring wells.   
 
Noise originating from the Site is typical of a small site. Emissions are a result of the use of on-site 
equipment to manage incoming wastes as well as traffic generated by the Municipality’s waste 
collection vehicles. Residents direct hauling their wastes also contribute to noise emissions at the Site.     
 
Present operations taking place at the existing fill area have not required the need for dust control 
measures. The treed buffer that surrounds the Site acts as a natural barrier to minimize dust emissions 
between the fill area and adjacent properties while reducing wind speeds across the Site.   
 

 Socio-economic 
 
The Site is located approximately 1.7km off Highway 17, on High Falls Road in Rabazo Township, District 
of Algoma. The Community of Wawa is located approximately 8 km north off High Falls Road and is 
primarily a residential community with industrial, commercial, and institutional developments that 
provide basic services to the permanent residents and visitors to the community. Michipicoten River 
Village is a small residential community located west of Highway 17 North via High Falls Road.  
 
The Site is owned by the Municipality while most of the land surrounding the site is Crown land which 
the Municipality plans on acquiring a portion thereof. The main activities that take place within the 
surrounding areas are forest management, mineral explorations, mining, hydroelectric power 
generation, tourism and recreation. The South Michipicoten River-Superior Shoreline Conservation 
Reserve is located south of the Site and abuts the southern shoreline of the Michipicoten River. There 
have not been any complaints made from the adjacent properties regarding its use. 
 
As the Site functions as a natural attenuation site, it does not rely on community services or 
infrastructure for operation.  
 

 Site Geology 
 
The Site is located on terraced lands up to 30 meters above the Michipicoten River within the 
Precambrian Shield. Thick deposits of sands, gravels and silts overlay Precambrian metamorphic 
bedrock. Bedrock is approximately 40–60 meters below ground surface but undulates with local 
topography with an outcropping east of the fill area. Soils within the area and at the Site are sand and 
gravel with occasional layers of silt, silty sand and silty clay. 
 
The Site is located within a glaciofluvial deposit, having low local relief and dry drainage conditions as 
well as some areas to the north and east that are characterized by bedrock outcrops, organic terrain 
(peaty) with low local relief and wet and dry drainage conditions exist closer to the Michipicoten River. 
Topographically, the land surface gradually slopes south and south-westward across the Site and, 
ultimately, down an embankment to the Michipicoten River as shown on Drawing 3 in the Ground and 
Surface Water Assessment Report (Appendix H). 
 
Stratigraphic sections were prepared from borehole information to interpret the distribution of 
overburden formations beneath the study area as shown on Drawings 4 and 5 in the Ground and 
Surface Water Assessment Report (Appendix H). The boreholes were constructed in Pleistocene-Age 
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glaciofluvial sediments. Beneath the upper coarser sand-gravel sediments, the formation generally 
comprises a thick interval of sand with traces of silt, which in turn is underlain by silty clay sand 
upgradient of the fill area. The overburden thickness ranges from about 42-48 meters.   
 

 Site Hydrogeology 
 
Based on a review of recorded water-level elevations obtained from the groundwater monitors, the 
potentiometric surface was interpreted to slope west/southwestward toward the Michipicoten River as 
shown on Drawing A6 in Appendix A. Infiltrating precipitation will eventually discharge to the River.  
 
Considering water table elevations recorded in the fall of 2020, the lateral groundwater gradient at the 
site was estimated to be about 0.015m/m prior to ultimately discharging at the River. Vertically, 
groundwater is interpreted to move downward beneath the existing and proposed fill areas as well as in 
areas downgradient at a gradient in the range of 0.39m/m. 
 
Groundwater movement within the underlying bedrock will be controlled by the fracture 
density/distribution, which cannot be thoroughly assembled without extensive testing. Considering the 
setting, the overburden formations are interpreted to be capable of transmitting and infiltrating 
precipitation, and the bedrock flux is expected to be low and likely in the direction of the overburden 
flux.  
 
Based on the above, precipitation infiltrating the proposed fill and catchment areas is expected to move 
downward through surficial formations to the groundwater transmissions zone, being the underlying 
fine-medium silty sand. As groundwater travels laterally west/southwestward, it is expected to 
eventually discharge into the Michipicoten River (some 230m downgradient from the Site boundary).   
 

 Surface Water Features 
 
Distinct watercourses are not evident on the site. This, coupled with no obvious indication of overland 
sheet flow, suggests that the bulk of surface water runoff infiltrates into the granular surficial sediments. 
 
Michipicoten River  
 
The Michipicoten River is located near the site to the east, west and south and meanders in a granular 
floodplain. The River flows in a westerly direction and, after its confluence with the Magpie River, 
outlets to Lake Superior.  
 
Trout Creek 
 
Trout Creek drains a sub watershed north of the Michipicoten River and outlets into the River at a 
location northwest of the Site. 
 

 Groundwater Movement 
 
Based on a review of recorded water-level elevations obtained from available groundwater monitors, 
the potentiometric surface was interpreted to slope west/southwestward toward the Michipicoten 
River as shown on Drawing A6 in Appendix A. Infiltrating precipitation will eventually discharge to the 
River.  
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 SCREENING CRITERIA AND POTENTIAL ENVIRONMENTAL EFFECTS (STEPS 3 AND 4 OF THE 
SCREENING PROCESS)  

 
As part of the screening process, the MECP requires that potential adverse environmental effects 
resulting from the project be identified. This was accomplished through the completion of the MECP’s 
screening criteria checklist, which incorporates a series of “yes” and “no” questions to identify any 
potential negative effects to the environment. Mitigation measures were not considered when 
determining whether or not potential negative environmental effects existed. A completed Screening 
Criteria Checklist is provided in Appendix I.  
 
Potential environmental effects of the project identified through the application of the Screening 
Criteria Checklist include:  
 

1. Potential Surface Water and Groundwater Effects; 
2. Potential Air and Noise Effects; 
3. Potential Natural Environmental Effects; 
4. Potential Socio-Economic Effects; 
5. Potential Heritage and Cultural Effects; and, 
6. Potential for the production of non-hazardous or hazardous wastes. 

 
The identified potential effects and associated screening checklist item number are summarized below.  
Rationale for those screening criteria that had a “no effects” conclusion is located in Appendix I.  
 

 Surface and Groundwater 
 
The evaluation of potential negative environmental effects on surface and groundwater considered 
whether or not the proposed project would impact water quality and quantity or potentially cause 
significant soil or sediment erosion adjacent to surface water features on or off-site.  Potential surface 
and groundwater effects which may result from the proposed expansion are described below. 
 
Screening Criteria Checklist Item 1.1: Might the project cause negative effects on surface water 
quality, quantities or flow? 
 
Yes. Michipicoten River and Trout Creek are located approximately 200m west of the site.  
 
Screening Criteria Checklist Item 1.2: Might the project cause negative effect in groundwater quality, 
quantity or movement? 
 
Proposed expansion for landfilling may result in leachate negatively effecting groundwater. 
 
While no significant trends are evident in data from individual monitoring wells, concentrations of the 
selected parameters (e.g. Alkalinity, Hardness, TDS, Iron and Manganese) are typically greatest in MW1, 
followed by MW2. With respect to the surface water sample results, no trends indicating a change in 
conditions are evident.  
 
Groundwater samples are collected twice annually and are compared to MECP’s Ontario Drinking Water 
Quality Standards (ODWS) and Reasonable Use Concept. Analytical data is available for groundwater 
monitoring wells for more than the past 10 years. 
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As the proposed expansion is expected to generate landfill leachate, groundwater impacts are expected.  
 
Screening Criteria Checklist 1.4: Might the project cause negative effects on surface or groundwater 
from accidental spills or releases (e.g. leachate) to the environment? 
 
Negative effects on groundwater as a result of leachate from the landfill area is possible. As an 
expansion of the existing Site will create additional source material and continued leachate generation, 
negative effects on surface water and groundwater quality are possible. A possible increase in 
parameter concentrations, including those outlined in Screening Criteria Checklist Items 1.1 and 1.2, 
may result. 
 
No other potential environmental effects on surface water or groundwater were identified as a result of 
the proposed undertaking.  
 

 Land 
 
This criterion group considered the potential environmental impacts of the proposed waste disposal Site 
on land uses both on-site and on adjacent lands. No potential environmental effects on land as a result 
of the proposed undertaking have been identified as the proposed expansion area is on Municipality-
owned land that is currently approved for municipal waste disposal. Acquisition of a small area of Crown 
land abutting the existing Site will be required to establish the required buffer and a portion of the fil 
area. Clearing of vegetation will be conducted in accordance with requirements identified and permits 
issued by the MNDMNRF. 
 

 Air and Noise 
 
Air and noise impacts related to the expansion of the waste disposal site were evaluated as part of the 
completion of the environmental screening checklist. Potential air and nose effects which may result 
from the proposed undertaking are described below. 
 
Screening Criteria Checklist Item 3.2: Might the project cause negative effects from the emission of 
greenhouse gases (e.g. carbon dioxide, carbon monoxide, methane)? 
 
The decomposition of waste material produces greenhouse gases, primarily methane which can be 
potentially hazardous if produced in significant amounts. Gases are expected to be generated as a result 
of the proposed expansion; however, as the waste disposal Site is expected to operate as a small site, it 
is not expected to generate gases at levels that are considered hazardous or recoverable.   
 
Screening Criteria Checklist Item 3.3: Might the project cause negative effects from the emission of 
dust or odour?  
 
Odour emissions resulting from the decomposition of waste material are anticipated with the proposed 
expansion.  As the Site is expected to receive small quantities of waste annually, it is expected that 
odours will generally be limited to the area directly adjacent to the waste disposal Site.   
 
Site characteristics and operational activities may lead to dust emissions resulting in negative air 
impacts. As the access road for the site is not paved, dust may be generated by waste collection vehicles 
and residents direct hauling their wastes. Equipment used on-site to handle incoming wastes may be a 
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potential source of emissions as bulldozing, compaction and contouring activities may lead to the 
generation of dust. Stockpiles of cover material and exposed areas lacking vegetation may also 
contribute to dust emissions as they are susceptible to wind erosion.   
 
Screening Criteria Checklist Item 3.4: Might the project cause negative effects from the emission of 
noise? 
 
The proposed undertaking may lead to noise emissions as a result of the use of on-site equipment to 
manage incoming wastes and recyclables. Traffic generated by the Municipality’s waste collection 
vehicles and residents direct hauling their wastes to the site may also create negative noise emissions.  
 
Screening Criteria Checklist Item 3.5: Might the project cause light pollution from trucks or other 
operational activities at the site? 
 
Light pollution generated from vehicles depositing wastes and equipment used for the maintenance and 
operation of the site may impact air quality.  
  
No other potential environmental effect on air/noise have been identified. 
 

 Natural Environment 
 
Potential impacts to the natural environment resulting from the proposed expansion are described 
below. 
 
Screening Criteria Checklist Item 4.7: Might the project increase bird hazards within the area that 
could impact surrounding land uses (e.g. airports)? 
 
The proposed expansion of the waste disposal Site will have an active working face, potentially resulting 
in an increase in the number of birds, bears and other wildlife attracted to the Site. Birds attracted to 
the Site are not expected to have an effect on the surrounding land uses, however, they may lead to a 
hazard for the Wawa Aerodome located approximately 4 kilometers northwest of the proposed 
expansion.  
 
No other potential environmental impacts to the natural environment have been identified. 
 

 Socio-economic 
 
The establishment of a waste disposal Site can have negative impacts on surrounding residential, 
institutional, commercial or recreational land uses as related activities may adversely affect community 
character, surrounding aesthetics and business operations.  
   
 
Screening Criteria Checklist Item 6.9: Might the project be located within 8 km of an aerodome/airport 
reference point? 
 
The Wawa Aerodome is located approximately 4.0 kilometers northwest of the proposed Site. As the 
area proposed for the expansion is expected to be generally horizontal it has the potential to attract 
birds. 
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No other socio-economic effects have been identified. 
 

 Heritage and Culture 
 
Screening Criteria Checklist Item 7.1: Might the project cause negative effects on heritage buildings, 
structures or sites, archaeological sites or areas of archaeological importance, or cultural heritage 
landscapes? 
 
Completion of the Ministry of Heritage, Sport, Tourism and Culture (MHSTC) checklist “Criteria for 
Evaluating Archaeological Potential” determined the project area may have archaeological potential 
because of close proximity to a waterbody. Therefore, there is a need for an archaeological study to be 
carried out by a licensed person. 
 
Completion of the MHSTC checklist “Criteria for Evaluating Potential for Built Heritage Resources and 
Cultural Heritage Landscapes” determined the project area is not a recognized heritage property and is 
not a cultural heritage value.  
 

 Other 
 
This factor addresses the potential of non-hazardous or hazardous wastes being produced as a result of 
an expansion to the existing waste disposal site.   
 
Screening Checklist Criteria 9.1: Might the project result in the creation of non-hazardous waste 
material requiring disposal? 
 
It is expected that the proposed expansion area would require the clearing of undeveloped land of the 
existing site. Wood resulting from clearing can be sold. No hazardous wastes requiring disposal are 
expected to be created as a result of the proposed expansion. 
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 SECOND POINT OF CONSULTATION (STEP 5 OF THE SCREENING PROCESS) 
 
Steps 1 – 4 of the MECP’s ESP were completed and summarized in a December 2017 report titled 
“Expansion of Municipal Waste Disposal Site Environmental Screening Process Phase 1 Report: Steps 1-
4”. The report identified the project’s problem/opportunity statement and provided a project 
description. The report also summarized the results of the application of the environmental screening 
criteria checklist, identified the potential effects of the project on the environment and briefly outlined 
the next steps in the Environmental Screening Process. 
 
The Phase 1 report was circulated to government ministries/departments/agencies and Indigenous 
communities that expressed an interest in the project. They were asked to review the report and 
provide any comments or suggestions relative to the agency’s mandate or jurisdiction. Government 
ministries/departments/agencies and Indigenous communities consulted are listed below as well as in 
Appendix D. 
 

1. Ministry of Energy, Northern Development and Mines; 
2. Algoma Public Health; 
3. Ministry of the Environment, Conservation and Parks; 
4. Ministry of Tourism, Culture and Sport; 
5. Ministry of Natural Resources and Forestry; 
6. Canadian Environmental Assessment Agency; 
7. Métis Nation of Ontario; 
8. Michipicoten First Nation; 
9. Batchewana First Nation; 
10. Garden River First Nation; 
11. Evolugen by Brookfield Renewable.; 
12. Algoma Power Inc.; and 
13. Hydro One (formerly Great Lakes Power Transmission).  

 
Table 1 below summarized the responses received following the circulation of the Phase 1: Steps 1 to 4 
Report (a copy of the responses are provided in Appendix J). 
 

TABLE 1: 
Responses Received Following Second Point of Consultation 

Agency Date Comments Response 
Ministry of the 
Environment, 
Conservation and Parks 

May 22, 2018 1. Include final version of 
the detailed project 
description in the 
Environmental Screening 
Report (ESR). 

2. Proponent is encouraged 
to ensure that the 
principles of land use 
compatibility are 
considered during the 
screening process and 
reflected in the 

Completed. A detailed 
project description is 
included in section 4.6 of 
this ESR.  
 
 
 
Completed. Land use is 
addressed in section 6.2 of 
this ESR. 
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TABLE 1: 
Responses Received Following Second Point of Consultation 

Agency Date Comments Response 
Environmental Screening 
Report (ESR). 

3. Names and email 
addresses from the July 
2017 Open House Sign in 
Sheet (Appendix B) may 
be redacted. 

4. Reference to the Terms 
of Reference (TofR) in 
the Screening 
Assessment of 
Alternatives To 
(Appendix C) should be 
updated to reflect the 
new direction of a Class 
EA under the Waste 
Regulation. 

5. It is suggested to include 
overall document page 
numbers and updating 
table of contents 
accordingly for increased 
readability. 

6. Remove next steps 
section dealing with TofR 
in Appendix C. 

7. Include reference for the 
need to amend the 
existing ECA in order to 
permit the proposed 
expansion in EA 
document. Include list of 
all subsequent permits or 
other approvals that may 
be required for the 
implementation of the 
preferred alternative.  

8.  It is recommended that 
the proponent engage in 
consultation with the 
MECP Environmental 
Approvals and 
Permissions Branch with 
respect to any ECA 

 
 
Completed. Last names and 
phone numbers have been 
redacted from Open House 
sign-in sheets 
 
 
 
Completed. TofR references 
removed from Appendix C 
(Now Appendix F). 
 
 
 
 
 
 
 
Completed.  
 
 
 
 
Completed.  
 
 
 
 
Completed. References are 
provided in section 4.6 of 
this ESR. 
 
 
 
 
 
 
 
Noted. 
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TABLE 1: 
Responses Received Following Second Point of Consultation 

Agency Date Comments Response 
requirements for the 
proposed works.  
 

 
 

Ministry of the 
Environment, 
Conservation and Parks 

May 1, 2018 1. Include background 
information, along with 
rationale, on project 
initially going through an 
Individual EA and then 
subsequently withdrew 
in latest proposal’s cover 
letter or email sent along 
with ESP document.  

Noted. Previously the 
project initiated the EA 
TofR process, withdrawing 
before TofR was approved 
by MECP.  

Metis Nation  
of Ontario 

April 5, 2018 1. We are not intending to 
present comments.  

2. Please keep us on the 
contact list in the future 
for this project.  

 

Noted.  

Algoma Public Health April 4, 2018 3. Will the project include 
corrective/preventative 
engineering techniques 
such as utilizing a liner to 
capture leachate and 
then properly dispose to 
protect the 
groundwater? 

4. Is there a process going 
to be considered to 
capture the methane to 
reduce greenhouse 
gases?  

5. Are there plans to 
expand the Municipal 
Hazardous and Special 
Waste collection day? 
Could the Municipality 
increase the 
availability/days to 
redirect hazardous 
waste? 

6. Is there a recycling 
program in the 
Municipality? Will the 

Leachate attenuation and 
dilution as well as 
mitigation measures are 
discussed in the 
Groundwater and Surface 
Water Assessment Report.  
 
 
Landfill gases/odour are 
addressed in the 
Groundwater and Surface 
Water Assessment Report. 
 
 
 
 
There are no plans to 
expand at this time. 
 
  
 
 
The Municipality currently 
diverts hazardous waste, 
electronic waste and tires. 
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TABLE 1: 
Responses Received Following Second Point of Consultation 

Agency Date Comments Response 
Municipality consider 
having a recycling plan as 
part of the approval 
process for the 
expansion? 

 
 
 
 
 
7. Is there a program to 

encourage composting? 
Will the Municipality 
consider having a 
promotion of 
composting plan? 

Similarly, white goods and 
steel/metals are on-site 
until sufficient in quantity 
to be removed by a 
recycler. Cans (steel and 
aluminum) are collected 
from the local school and 
arena by a local scrap yard 
operator on occasion.  
 
There are no current plans 
for a composting program. 

Evolugen by Brookfield 
Renewable 

April 3, 2018 1. We do not intend to 
provide comments on 
this report. 

2. Please keep us on 
contact list for this 
project. 

 

Noted. 

Ministry of Heritage, 
Sport, Tourism and 
Culture Industries  

March 23, 
2018 

1. It is recommended to 
complete the 
Archaeological 
Assessment as soon as 
possible as its results 
have the potential to 
impact the project 
footprint.  

Completed. See the 
Archaeological Assessment 
Report in Appendix K.  

Algoma Power Inc.  March 22, 
2018 

1. We have no issues or 
concerns with regards to 
the identified potential 
environmental effects.  

 

Noted.  

Canadian 
Environmental 
Assessment Agency 

February 6, 
2018 

1. The CEAA focuses on 
federal environmental 
reviews of projects that 
have the potential to 
cause adverse 
environmental effects in 
areas of federal 
jurisdiction and applies 

Does not appear that 
project is subject to a 
federal environmental 
assessment. CEAA removed 
from consultation list.   
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TABLE 1: 
Responses Received Following Second Point of Consultation 

Agency Date Comments Response 
to physical activities 
described in the 
Regulations Designating 
Physical Activities (the 
Regulations). Based on 
the information 
provided, the project 
does not appear to be 
described in the 
Regulations.  

2. Review requirements of 
CEAA 2012 including the 
Regulations. If project is 
not subject to a federal 
environmental 
assessment, please 
remove from distribution 
list.  

Ministry of the 
Environment, 
Conservation and Parks 

February 5, 
2018 

1. Please forward like 
information to Lilian 
Keen, as she is now the 
Senior Environmental 
Officer for this area.  
 

Noted.  
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 STUDIES AND ASSESSMENT OF POTENTIAL ENVIRONMENTAL EFFECTS (STEP 6 OF THE 
SCREENING PROCESS) 

 
 Ground and Surface Water Assessment 

 
The Municipality submitted a Groundwater and Surface Water Assessment Report to MECP for review 
and comment to MECP in July 2018. A revised (Rev. 1) assessment report was submitted in April 2019 in 
response to comments and recommendations presented by the MECP in their letter dated February 5, 
2019. Further correspondence continued between the Municipality and MECP with additional 
information provided to the groundwater reviewer in August 2020 regarding the direction of 
groundwater flow. In September 2020, the MECP surface water technical reviewer provided comments 
that supported the proposed expansion. 
  
In email correspondence from April 2021, the MECP confirmed that, following their review, no 
hydrogeological reason that might disqualify the described site expansion from further consideration 
were identified. The email further requires that a detailed site Design and Operations plan be developed 
and must address the groundwater quality monitoring infrastructure in the west, southwest and south 
flow directions from the expansion fill area. The Design and Operations plan will need to include an 
effective contingency plan and trigger mechanisms to prevent impacts to the Michipicoten River.  
 
Copies of the Ground and Surface Water Assessment report as well as the September 2020 and April 
2021 correspondence from the MECP are provided in Appendix H.  
 

 Potential Archaeological Sites 
 
Following the completion of the MHSTC “Screening for Impacts to Built Heritage and Cultural Heritage 
Landscapes” and its submission to the Ministry, it appeared that the existing and proposed waste 
disposal site would not affect any known or potential cultural heritage resources. However, following 
the completion of MHSTC “Criteria for Evaluating Archaeological Potential” checklist, the site was 
identified as having archaeological potential and as a result a Stage 1 Archaeological Assessment was 
completed.   
 

 Stage 1 Archaeological Assessment 
 
A Stage 1 Archaeological Assessment Report was completed by Woodland Heritage Services in May of 
2021 for the proposed expansion area at the Wawa municipal waste disposal site (a copy of the report is 
located in Appendix K). The report summarized historical and archaeological considerations relating to 
the area and described observations made during the May 19, 2021 site visit.        
 
The report states that as a result of the Stage 1 archaeological assessment, no areas of archaeological 
potential were identified and as such, no further archaeological assessment was required.   
 
The Stage 1 Archaeological Assessment Report was submitted to the MHSTC and was entered into the 
Ontario Public Register of Archaeological Reports. The MHSTC confirmed that the province’s concerns 
had been addressed for the subject property and that no further archaeological work was required.   
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 DEVELOPMENT OF MITIGATION MEASURES/IMPACT MANAGEMENT (STEP 7 OF THE 
SCREENING PROCESS) 

 
As summarized in Section 6, potential environmental effects resulting from the expansion of the existing 
Site were identified through the application of the Screening Checklist. Mitigation measures/impact 
management for the identified potential environmental are included in this section along with their 
related net effects.   
 

 Effect on Surface and Groundwater 
 
Negative impacts to surface water in the vicinity of the proposed Site are possible as an expansion of the 
existing waste disposal Site will continue to generate leachate.  
 
Surface Water Mitigation Measures/Impact Management 
 
Both short and long-term operation and maintenance of the Site will require that close attention be paid 
to the surface drainage patterns within the fill area. As it is essential that surface water ponding on the 
fill area be eliminated wherever possible, and otherwise minimized, the placement of waste material 
will be positioned and properly sloped so that leachate generation through surface water percolation is 
minimized. Efforts shall be made at all times during site operations to avoid surface water contact with 
waste material, through the application of cover material and the construction of small berms, as 
required, to direct surface water flow away from and around the active disposal operations. Drainage to 
surface water is to be directed to areas within the buffer zone to be naturally attenuated. To minimize 
possible effects to the lands surrounding the expanded site, it is proposed that surface water 
management ditches be constructed around the perimeter of the fill area to intercept surface drainage 
and convey flow around the perimeter of the fill area. Exposed areas such as final cover and ditch side 
slopes shall be seeded/vegetated to help prevent soil erosion while re-directing a portion of the 
infiltration precipitation back to the atmosphere by evapotranspiration.   
 
It is proposed that progressive capping will be carried out at the Site to reduce infiltration of 
precipitation thereby limiting leachate production, to control odours and to progressively rehabilitate 
the Site throughout its operation.   
 
To assess the effects of surface water runoff on receiving watercourses within the vicinity of the Site, the 
existing surface water monitoring program will continue throughout the life and following closure of the 
Site. Currently surface water is collected twice annually from both Michipicoten River and Trout Creek. 
Analytical results are compared to the MECP’s PWQO to determine the impacts from landfilling 
activities. Surface water analytical results have concluded that there is no measurable impact to 
Michipicoten River water quality as a result of the landfilling activities. As the current surface water 
monitoring program will continue throughout the life of the proposed site, modifications to the program 
may be required to properly assess the effects of the proposed expansion. 
 
Two (2) near shore sample locations will be introduced to assess for potential impact(s) as groundwater 
is interpreted to discharge into the Michipicoten River. 
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Net Effects 
 
It is anticipated that the proposed expansion will likely not impact surface waters in the vicinity of the 
site. As the soils surrounding the Site are comprised of permeable coarse-grained material including 
sand and gravel, it is expected that surface water from the Site would infiltrate the soil strata and 
contaminants be attenuated prior to leaving the Site. The vegetative buffer surrounding the waste 
disposal Site would also promote filtration of suspended contaminants and infiltration of surface run-off 
prior to reaching adjacent surface waters.  
  
Groundwater Mitigation Measures/Impact Management 
 
To comply with MECP requirements, acceptable groundwater quality is typically assessed by applying 
the Reasonable Use (RU) concept. The RU concept requires that the concentration of specific 
constituents at the downgradient site boundary must be less than their maximum permissible RU 
concentration. In this case, however, leachate impacted groundwater discharges into the Michipicoten 
River after some level of attenuation.  
 
A Contaminant Attenuation Zone (CAZ) is normally established in the area hydrogeologically 
downgradient from the waste disposal site to provide attenuation of contaminants to acceptable levels. 
A CAZ in this case will provide a level of attenuation prior to discharge to the Michipicoten River. 
 
RU concentrations are calculated using the equation described in Section 5.9.5 from the MECP’s 
Reasonable Use Guideline B-7. 
 
     Cm = Cb + x(Cr – Cb) 
 

where: Cm = Reasonable Use concentration (mg/L) 
Cb = background concentration (mg/L) 
Cr = maximum drinking-water concentration of a particular parameter (mg/L) 
x = factor, 0.5 for aesthetic and 0.25 for health-related parameters 

 
Using a background concentration of 0.37mg/L (the median of 17 sample results at the background 
monitoring well) and x = 0.5 for chloride, the RU maximum allowable chloride concentration at the 
downgradient boundary of the CAZ is calculated to be 125mg/L. 
 
In order to meet the maximum RU concentration of 125mg/L, the following equation was used to 
determine the required CAZ area at the existing Wawa waste disposal site: 
 

𝐶𝐶𝐶𝐶𝐶𝐶 =
𝐴𝐴 ∗ (𝐶𝐶 − 𝐶𝐶𝐶𝐶)

(𝐶𝐶𝐶𝐶 − 𝐶𝐶𝐶𝐶)
 

 
where:  A is the refuse area; 

C is the average concentration of a particular leachate constituent (chloride in this case); 
Cm is the maximum allowable concentration at the property boundary; and 
Cb is the background concentration. 
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At a leachate chloride concentration of 750mg/L and a fill area of 2.6ha, the area of the required CAZ for 
the expansion fill area is 13ha. A CAZ of this area would extend toward the Michipicoten River in the 
interpreted direction of groundwater flow. Leachate that would be generated within the expansion area 
is expected to travel south and south-westerly through an available CAZ of approximately 27.2ha in 
area. Although the expansion fill area is situated approximately 300m from the Michipicoten River at its 
closest point, it is expected that a high level of attenuation would be provided due to an interpreted 
average width of flow of about 643m (about 1,000m along the riverbank). A CAZ of these dimensions is 
calculated to result in compliance with RU criteria for a 2.6ha fill area, considering a leachate chloride 
concentration of 750mg/L. As a precaution should there be radial leachate flow, the CAZ will extend 
upgradient and coincide with the existing and proposed site property limits. 
 
To monitor the effects of leachate, a groundwater monitoring program has been in-place at the 
operating Site for more than 10 years. It is proposed that additional groundwater wells be positioned 
downgradient of the proposed expansion area in the direction of the interpreted south/southwestward 
groundwater flow. For the purpose of preventing adverse effects on groundwater and surface water 
resources, a trigger mechanism plan as well as a contingency plan will continue to be applied for the 
site. The existing groundwater monitoring program, including data from future monitoring locations, will 
continue throughout the life of the Site and following closure.  
 
Potential impacts of waste disposal activities on the neighboring properties have previously been 
assessed in accordance with the MECP’s Reasonable Use Concept. Groundwater assessments have 
determined that RU concentrations have been exceeded for both aesthetic and health-related 
parameters for monitoring wells at the Site. For the purpose of providing sufficient area for the 
expansion and natural attenuation of landfill contaminants, the Municipality has been in contact with 
the MNRF regarding the acquisition and use of Crown land. 
 
In addition to natural attenuation within the proposed CAZ, best management practices such as 
maintaining a small working face, proper site grading and the placement of daily cover material will be 
implemented to mitigate leachate formation. 
 
Net Effects 
 
It is expected that through the application of the mitigation measures noted, groundwater quality will 
be attenuated to levels below MECP standards before discharging beyond the CAZ. 
 
Accidental Spills/Releases Mitigation Measure/Impact Management 
 
As mentioned in Section 6.1, the placement of waste at the Site is expected to generate leachate, 
possibly resulting in negative effects on surface and groundwater. The application of daily cover material 
as well as the progressive capping of the site will help to minimize leachate production.   
 
In the event of a spill, efforts shall be made to safely contain the material so as to allow for its 
appropriate handling and disposal. All spills must be reported to the MECP’s Spills Action Centre. A spill 
response plan shall be developed to address both accidental spills from vehicles, waste hauling trucks, 
etc. as well as possible leachate releases from the site.   
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Net Effects 
 
The proposed undertaking is expected to result in leachate generation on-site. However, through the 
application of the best management practices as well as the surface and groundwater mitigation 
measures mentioned, off-site groundwater and surface water concentrations are anticipated to be 
below MECP allowable concentrations.   
 

 Effect on Air and Noise 
 
As the expanded site is to operate similarly to the current waste disposal site, negative effects relating 
to the emission of greenhouse gases, dust, odour and noise as well as the production of light pollution 
are possible but are expected to be similar to current levels at the existing site. 
   
Emission of Greenhouse Gas Mitigation Measures/Impact Management 
 
It is likely that the gases produced as part of the natural biodegradation process will passively vent 
though the waste material deposited or be readily released to the air through the relatively permeable 
cover material that is present at the Site.    
 
Currently, the small volumes of landfill gas produced at the existing waste disposal Site have not 
warranted the use of a gas control system. Similarly, it is anticipated that the amount of methane 
produced during the operation of the expansion will likely not require the use of a landfill gas control 
system.   
 
Net Effects 
 
It is anticipated that the small quantities of methane gas produced at the expanded waste disposal site 
would be concentrated at the fill area in amounts not likely to cause negative impacts on residents and 
adjacent properties.   
 
Dust and Odour Mitigation Measures/Impact Management 
 
Considering the present operations taking place at the existing waste disposal Site, the need for dust 
control measures is currently not considered necessary. The treed buffer that surrounds the existing fill 
area and expansion area will continue to act as a natural barrier to minimize dust emissions between the 
fill area and adjacent properties while reducing wind speeds across the Site. Progressive capping and 
seeding of inactive areas will also help to minimize wind erosion across the Site. Although not expected, 
should complaints be received regarding dust levels at the Site, the need for control measures will be re-
evaluated.   
 
As the Site is expected to receive small quantities of waste annually, it is expected that odours will 
generally be limited to the areas adjacent to the waste disposal Site. Similar to current procedures, 
odour emissions will be controlled through the operation of a small working face and the application of 
cover material. The Municipality will limit the area of exposed wastes at the Site and priority landfilling 
will be given to highly odourous wastes.   
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Net Effects 
 
Although the potential for the generation of dust and odour exists on-site, it is expected that proper site 
operations will result in minimal impacts of the surrounding environment. Negative net effects are not 
expected.  
  
Noise Mitigation Measures/Impact Management 
 
The proposed expansion will be located southwest of the existing waste disposal site (about 8km south 
of the built-up community of Wawa. As shown on the Municipality’s Official Plan, surrounding 
properties are identified as Crown Land. As there have been no historical noise complaints received 
from adjacent or surrounding properties, noise emissions from the proposed site are not expected to 
affect the use of adjacent properties.   
 
As it is proposed that the expanded Site will be accessed using the existing access road, a change in the 
haul routes is not expected and the level of noise related to the transportation of materials to the waste 
disposal Site is anticipated to be similar to what currently exists. 
 
The proposed waste disposal Site is expected to receive small volumes of waste and should not require 
the regular operation of equipment to manage the waste. Equipment operation for the compaction and 
contouring of wastes as well as the application of cover material will occur as needed during days of the 
week when the Site is closed to the public. Landfill maintenance will also take place during day time 
periods to minimize off-site impacts.   
 
The site attendant and equipment operators shall observe activities at the landfill to minimize noise 
levels. Generally, equipment being used at the Site shall be equipped with appropriate functional 
muffling devices at all times. If noise emissions are felt to be excessive, or public complaints are 
received, remedial efforts shall be initiated immediately. The level of noise at the Site is not expected to 
increase over the life of the landfill Site.   
 
Net Effects 
 
The proposed expansion is not expected to result in negative net effects relating to noise emissions as 
the Site is to be located adjacent to the existing site and no changes in Site operations are expected. 
 
Light Pollution Mitigation Measures/Impact Management 
 
As the proposed expansion of the Wawa waste disposal Site will continue to serve a small service area 
that receives a relatively small amount of waste, with no increase in hauling distance, changes in the 
amount of pollution generated is not anticipated. It is expected that any air pollution resulting from 
vehicle emissions would be similar to those currently generated at the existing waste disposal Site.   
 
Net Effects 
 
As there are no proposed changes in haul route or operational activities, an increase in negative impacts 
from light pollution is not expected as a result of the proposed expansion. 
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 Effect on the Natural Environment 
 
The proposed expansion of the Wawa waste disposal Site will involve the minimal removal of forest 
cover, potentially impacting wildlife and vegetative species. The proposed expansion may also 
potentially increase the number of wildlife, specifically birds that are attracted to the Site.   
 
Bird Hazard Mitigation Measures/Impact Management 
 
As a horizontal expansion of the Wawa waste disposal Site will increase the area of the waste footprint, 
the potential for an increase in birds as well as insects, rodents and other wildlife is possible. However, it 
is anticipated that the proper management of a small working face and the progressive application of 
cover material would minimize the presence of birds and other nuisance wildlife. 
 
The application of daily cover will likely discourage foraging birds as well as other wildlife from visiting 
the Site while the use of a small working face is expected to reduce the size of the foraging opportunity 
and correspondingly may reduce the carrying capacity of the Site for species like gulls. Although specific 
bird control measures above and beyond daily operational practices have not been considered 
necessary at the current Site, due to the proximity to the Wawa Aerodome, a bird control plan may be 
developed during the EPA approval stage.    
 
Net Effects 
 
It is anticipated that, with the application of the mentioned mitigation measures, that surrounding land 
uses would not be negatively impacted by increased bird hazards as a result of the proposed expansion. 
 

 Effect on Socio-economic Environment 
 
In general, the establishment of a waste disposal site can have negative impacts on surrounding 
residential, institutional, commercial or recreational land uses as activities associated with a waste 
disposal site have the potential to adversely affect community character, surrounding aesthetics and 
business operations. As identified in Section 6.5, the proposed expansion of the waste disposal Site is 
located within 4 kilometers of the Wawa Aerodome and as a result of landfilling activities, has the 
potential to attract birds, possibly affecting flight paths.   
 
Mitigation Measures/Impact Management 
 
It is expected that similarly to the current Site, effective on-site management measures, including 
maintaining a small working face and placement of cover material will help minimize the number of 
birds present at the waste disposal Site. Although there have not been any complaints reported, should 
on-site bird populations be observed to be a potential hazard to flight paths, alternative bird control 
methods will be investigated. As mentioned in Section 9.4, specific bird control measures above and 
beyond those mentioned have not been considered necessary at the current site, however, due to the 
proximity to Wawa Aerodome, a bird control plan may be developed.   
 
Net Effects 
 
As the Site will be operated similarly to the existing Site which includes minimizing the exposed waste 
and deterring the number of birds attracted to the Site, no negative net effects are expected. 
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 Effect on Heritage and Culture 
 
As an expansion of the waste disposal Site is expected to involve the disturbance of undeveloped lands 
outside the current boundary of the Site, there is a possibility of encountering items of cultural heritage 
interest. 
 
Mitigation Measures/Impact Management 
 
During the preparation of this report, a Stage 1 Archaeological Assessment was completed for the 
proposed waste disposal Site. Findings of the report concluded that as a result of the Stage 1 
archaeological assessment, no areas of archaeological potential were identified and as such, no further 
archaeological assessment was required.   
 
Net Effects 
 
As the proposed Site is not likely to have an effect on heritage or culture, mitigation measures and 
impact management is not considered necessary. However, should any objects be uncovered or 
encountered during Site development work, activities will cease until direction is obtained from 
Woodland Heritage Services and MHSTC identifying requirements to proceed. 
 

 Other 
 
In addition to the effects identified throughout this section, the clearing of undeveloped land southwest 
of the Site is expected to produce wood waste that would be managed in accordance with MNDMNRF 
requirements.   
 
Mitigation Measures/Impact Management 
 
During Site preparations for the proposed site, any merchantable timber will be harvested 
appropriately. Remaining wood waste will be collected and stockpiled onsite for future burning. Burning 
activities will be conducted in accordance with MECP procedures, including the burning of clean wood 
waste during daylight hours and under controlled, segregated and supervised conditions.     
 
It is proposed that burning will not be carried out during times of high Air Quality Index or during times 
of rain or fog as smoke may become concentrated in one location. To minimize the chance of the fire 
quickly changing course, burning will not take place during times of high wind speeds or when wind 
direction is unpredictable.    
 
Clean wood waste and brush shall be segregated from other waste materials in a designated area of the 
Site and burned under the supervision of the site operator. Planned burning shall be supervised 
continuously until the fire is extinguished and cold ashes will be landfilled as usual. Non-combustible 
cover material will also be kept onsite to assist in the extinguishing of fire, if needed.   
 
Net Effects 
 
As clean wood waste is the only waste expected to be produced as a result of the proposed expansion, 
and given that it can be properly managed onsite, no negative net effects are expected. 
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 THIRD POINT OF CONSULTATION (STEP 8 OF THE SCREENING PROCESS) 
 
Steps 5 – 7 of the MECP’s screening process were completed and presented during Open House No.  2 
held on August 19, 2021 to identify any issues or concerns relating to the assessment of anticipated 
environmental effects and to discuss recommended mitigation measures.  
 
There were no comments received at Open House No. 2. 
 
The display boards presented at Open House No. 2 will be posted on the project website, which includes 
a document repository, at www.kresinengineering.ca. Government ministries/departments/agencies, 
Indigenous communities that expressed interest in the project are encouraged to visit the project 
website to review and provide comments on the display boards. Open House No. 2 material is presented 
in Appendix L.  
 
Government ministries/departments/agencies and Indigenous communities consulted are listed below 
as well as in Appendix D. 
 

1. Ministry of the Environment, Conservation and Parks; 
2. Ministry of Heritage, Sport, Tourism and Culture Industries; 
3. Ministry of Northern Development, Mines, Natural Resources and Forestry; 
4. Algoma Public Health; 
5. Métis Nation of Ontario; 
6. Michipicoten First Nation; 
7. Batchewana First Nation; 
8. Garden River First Nation; 
9. Red Sky Metis Independent Nation; 
10. Missanabie Cree First Nation 
11. Evolugen by Brookfield Renewable.; 
12. Algoma Power Inc.; and, 
13. Hydro One (formerly Great Lakes Power Transmission).  

  

http://www.kresinengineering.ca/
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 ASSESSMENT OF THE NET EFFECTS (STEP 9 OF THE SCREENING PROCESS) 
 
As stated in the Guide to Environmental Assessment Requirements for Waste Management Projects: Part 
B – Environmental Screening Process, net effects are those potential negative environmental effects 
caused by the project and related activities that will remain after impact management measures have 
been applied. Following the identification of potential environmental effects and review of comments 
received as a result of the consultation activities carried-out, the net environmental effects were 
reviewed and are summarized below.  
 
Impacts to surface and groundwater are expected to be minimal. Following completion of the Ground 
and Surface Water Assessment Report, the proposed size and location of the CAZ has been confirmed 
and the surface and groundwater monitoring programs currently in place at the Site shall be modified to 
adequately monitor the potential effects of landfilling activities in the proposed expansion area. 
Although an increase in waste volume is expected to result in an increase in groundwater impacts 
associated with the Site, impacts are expected to be mitigated prior to any discharges beyond the CAZ 
boundary. In the event that monitoring shows that mitigation measures are ineffective, contingency 
plans shall be implemented.  
 
The small size of the proposed Site, the treed buffer surrounding the expansion fill area and the 
application of best management practices will help to ensure that no negative effects are encountered 
as a result of greenhouse gas, odour, dust or noise emissions. Similar to the existing Site, minimal effects 
are expected in this regard.   
 
As the proposed expansion is located in an area that is not preferred by those species identified as being 
rare, threatened or endangered, net effects were not identified. Potential disruption to species residing 
adjacent to the Site shall be monitored through visual observations made in conjunction with 
environmental monitoring at the Site.        
 
Although the expansion of the existing Site has the potential to lead to an increase in the number of 
birds attracted to the area, it is expected that the application of best management practices as well as 
the progressive capping will minimize any related potential hazards that could impact surrounding land 
uses. A bird control plan may be developed during the EPA approval stage.      
 
Following the initial preparations for the expansion, no significant effects are expected as the creation of 
additional non-hazardous waste material is not expected as part of the daily disposal operations. 
 
As a result of the review of the mitigation measures and net effects summarized in Section 9, there are 
no significant net effects identified.   
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 OVERALL ENVIRONMENTAL ADVANTAGES AND DISADVANTAGES OF THE PROPOSED 
UNDERTAKING 

 
The proposed landfill expansion is expected to provide a solution to the inadequate capacity at the 
Municipality’s municipal waste disposal site and address the Municipality’s waste management needs 
for the next 25 years. Drawings A7.1 and A7.2 in Appendix A present conceptual arrangements for a Site 
expansion.     
 
Although the expansion has the potential to produce leachate that may possibly impact surface and 
groundwater, it is expected that the effects will be minimal, similar to the existing Site. The existing 
surface and groundwater monitoring programs currently in place shall be revised to adequately monitor 
the potential effects of landfilling activities within the expanded Site and proposed CAZ.   
 
Site expansion is not expected to displace or disrupt residential, institutional, community or recreational 
features as a portion of the expansion is to take place on undeveloped Crown land directly adjacent to 
the southwestern boundary of the existing fill area. An expansion of the existing Site prevents the need 
to find and establish a new site and associated monitoring programs, access roads, access gates, etc. 
thereby minimizing the overall cost for the Municipality. As access to the proposed Site will remain at 
the same location, residents will not be required to travel a greater distance when hauling their own 
waste. 
  
As there are no operational changes expected with the proposed expansion, it is anticipated that any air 
or noise impacts will be similar to those associated with the existing Site, minimally affecting those 
properties in the vicinity of the Site. Impacts related to increased traffic are not anticipated as there are 
no changes in haul routes proposed as part of the expansion. 
 
As the area proposed for the expansion is located in an area that is surrounded by an abundance of 
undisturbed habitat, it is anticipated that any species potentially affected by the expansion will be 
displaced to these areas of similar habitat. The proposed expansion is also located in an area where 
there are no designated wetlands, areas of significance or valued ecosystems.    
 
The proposed Site is not expected to have any negative impacts related to the Municipality’s resources 
and is not expected to cause any negative effects on residents and businesses with respect to availability 
as the location and hours of operation of the Site are not expected to change.    
 
The expansion is not expected to have any significant socio-economic impacts as the proposed Site is to 
be located at a distance far enough from the Municipality’s core as to not cause any negative effects on 
neighborhood or community character. As the distance between the Site and public areas (i.e. High Falls 
Road) is to be increased as part of the expansion, aesthetic impacts are not anticipated. Although the 
operation of the expanded Site has the potential to increase the number of birds attracted to the area, it 
is anticipated that ongoing best management practices will prevent any related hazards.  Minimal 
impacts, similar to the current condition, are expected.   
 
Areas of heritage and cultural importance have not been identified in the area of the proposed 
expansion and as a result, negative impacts are not anticipated. 
 
Negative effects on land, resources, traditional activities or other interest of Indigenous communities 
have not been identified and are not anticipated. The closest community is located approximately 4 
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kilometers northwest of the proposed site and the Municipality will continue to consult with Indigenous 
communities throughout the project to address any concerns or comments regarding the proposed 
expansion. Environmental monitoring throughout the life of the waste disposal site will ensure that any 
off-site impacts are addressed.  
 
With the exception of the generation of clean wood waste during site preparations, it is anticipated that 
non-hazardous waste materials requiring disposal will not be created as a result of the expansion. It is 
anticipated that the wood waste would minimally contribute to the Site’s total fill volume as it proposed 
that any merchantable timber will be harvested appropriately and the remaining wood waste would be 
collected, chipped and/or burned prior to disposal. 
 

 PUBLIC LIAISON COMMITTEE 
 
A Public Liaison Committee will be established for the Site for the purpose of identifying and resolving 
any operational problems such as litter, odour, noise, etc. that affect local residents. Committee 
meetings will be held at a frequency determined by the Committee and will be open to members of the 
public. 
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Ministry of the Environment, Conservation and Parks
Ministère de l’Environnement, de la Protection de la nature et des Parcs

 AMENDMENT TO ENVIRONMENTAL COMPLIANCE APPROVAL
NUMBER A7266501

Notice No. 9
Issue Date: May 9, 2019

The Corporation of the Municipality of Wawa

40 Broadway Ave

Post Office Box, No. 500

Wawa, Ontario

P0S 1K0

Site Location: 161 High Falls Road

161 High Falls Rd

Rabazo Unorganized Township, District of Algoma

P0S 1K0

You are hereby notified that I have amended Approval No. A7266501  issued on  November 2, 2005 and 

amended on February 1, 2011, August 1, 2012, September 26, 2013, April 16, 2015, July 15, 2015, April 14, 

2016, June 1, 2017 and May 15, 2018  for the use and operation of a 2.6 hectare landfilling site within a total 

of 22 hectares , as follows:

Condition 11 (b) is hereby revoked and replaced with the following:

11. (b) Notwithstanding Condition 11(a), the Owner  shall cease accepting and depositing waste at the 

Site  by May 30, 2021.

Item 15 is added to the Schedule "A".

Schedule "A"

15. Environmental Compliance Approval Application received February 1, 2019 and signed Corey 

Stainthorpe, Director of Infrastucture Services, The Corporation of the Municipality of Wawa, 

including all submitted supporting documentation.
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The reason for this amendment to the Approval is as follows:

Condition 11 (b) is amended to allow the Owner to continue depositing waste to protect the health and 

safety of the public and the environment while the Owner is completing the Environmental Screening 

process to acquire required disposal capacity for the residents in the service area for the waste disposal 

site.

This Notice shall constitute part of the approval issued under Approval No.  A7266501 dated November 

2, 2005

In accordance with Section 139 of the Environmental Protection Act, you may by written Notice served upon 

me and the Environmental Review Tribunal within 15 days after receipt of this Notice, require a hearing by the 

Tribunal.  Section 142 of the Environmental Protection Act provides that the Notice requiring the hearing shall 

state:

The portions of the environmental compliance approval or each term or condition in the environmental compliance a.

approval in respect of which the hearing is required, and;

The grounds on which you intend to rely at the hearing in relation to each portion appealed.b.

Pursuant to subsection 139(3) of the Environmental Protection Act, a hearing may not be required with respect 

to any terms and conditions in this environmental compliance approval, if the terms and conditions are 

substantially the same as those contained in an approval that is amended or revoked by this environmental 

compliance approval. 

The Notice should also include:

The name of the appellant;1.

The address of the appellant;2.

The environmental compliance approval number;3.

The date of the environmental compliance approval;4.

The name of the Director, and;5.

The municipality or municipalities within which the project is to be engaged in.6.

And the Notice should be signed and dated by the appellant.

This Notice must be served upon:

The Secretary*

Environmental Review Tribunal

655 Bay Street, Suite 1500

Toronto, Ontario

M5G 1E5

AND

The Director appointed for the purposes of Part II.1 of 

the Environmental Protection Act

Ministry of the Environment, Conservation and Parks

135 St. Clair Avenue West, 1st Floor

Toronto, Ontario
M4V 1P5

*  Further information on the Environmental Review Tribunal’s requirements for an appeal can be obtained directly from the 

Tribunal at:  Tel: (416) 212-6349, Fax: (416) 326-5370 or www.ert.gov.on.ca

The above noted activity is approved under s.20.3 of Part II.1 of the Environmental Protection Act.

DATED AT TORONTO this 9th day of May, 2019
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Mohsen Keyvani, P.Eng.

Director

appointed for the purposes of Part II.1 of the 

Environmental Protection Act

CM/

c: Area Manager, MECP  Sault Ste. Marie

c: District Manager, MECP  Sudbury

Chris Kresin, Kresin Engineering Corporation
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Ministry of the Environment and Climate Change 
Ministère de l’Environnement et de l’Action en matière de changement

climatique

AMENDMENT TO ENVIRONMENTAL COMPLIANCE APPROVAL 
NUMBER A7266501 

Notice No. 7 
Issue Date: June 1, 2017

The Corporation of the Municipality of Wawa 
40 Broadway Ave PO Box 500 
Wawa, Ontario 
P0S 1K0

Site Location: 161 High Falls Road 
Lot MS54 
Part 1 & 2, Plan IR-4972/IR-7885 
Rabazo Unorganized Township, District of Algoma

You are hereby notified that I have amended Approval No. A7266501   issued on   November 2, 2005
and amended on February 1, 2011, August 1, 2012, September 26, 2013, April 16, 2015, July 15,
2015, and April 14, 2016  for the use and operation of a 2.6 hectare landfilling site within a total of 22
hectares , as follows:

Condition 11 (b) is hereby revoked and replaced with the following:

 
 
11. (b) Notwithstanding Condition 11(a), the Owner  shall cease accepting and depositing waste at the
Site  by May 30, 2018.

Item 13 is added to the Schedule "A".
Schedule "A" 

13. Environmental Compliance Approval Application received April 4, 2017 and signed Chris Wray,
CAO/Clerk-Treasurer, The Corporation of the Municipality of Wawa, including all submitted supporting
documentation. 
 
The reasons for this amendment to the Approval are as follows : 
 
Condition 11 (b) is amended to allow the Owner to continue depositing waste to protect the health and
safety of the public and the environment while the Owner is completing the Environmental Assessment
and Environmental Protection Act approval process to acquire required disposal capacity for the
residents in the service area for the waste disposal site. 

This Notice shall constitute part of the approval issued under Approval No.
 A7266501 dated November 2, 2005

In accordance with Section 139 of the Environmental Protection Act, you may by written Notice served
upon me and the Environmental Review Tribunal within 15 days after receipt of this Notice, require a
hearing by the Tribunal.  Section 142 of the Environmental Protection Act provides that the Notice
requiring the hearing shall state:



a. The portions of the environmental compliance approval or each term or condition in the
environmental compliance approval in respect of which the hearing is required, and;

b. The grounds on which you intend to rely at the hearing in relation to each portion appealed.

Pursuant to subsection 139(3) of the Environmental Protection Act, a hearing may not be required with
respect to any terms and conditions in this environmental compliance approval, if the terms and
conditions are substantially the same as those contained in an approval that is amended or revoked by
this environmental compliance approval. 

The Notice should also include:

1. The name of the appellant;
2. The address of the appellant;
3. The environmental compliance approval number;
4. The date of the environmental compliance approval;
5. The name of the Director, and;
6. The municipality or municipalities within which the project is to be engaged in.

And the Notice should be signed and dated by the appellant.

This Notice must be served upon:

The Secretary* 
Environmental Review Tribunal 
655 Bay Street, Suite 1500 
Toronto, Ontario 
M5G 1E5

AND

The Director appointed for the purposes
of Part II.1 of the Environmental
Protection Act 
Ministry of the Environment and Climate
Change 
135 St. Clair Avenue West, 1st Floor 
Toronto, Ontario 
M4V 1P5

*  Further information on the Environmental Review Tribunal’s requirements for an appeal can
be obtained directly from the Tribunal at:  Tel: (416) 212-6349, Fax: (416) 326-5370 or
www.ert.gov.on.ca

The above noted activity is approved under s.20.3 of Part II.1 of the Environmental Protection Act.

DATED AT TORONTO this 1st day of June, 2017
Dale Gable, P.Eng. 
Director 
appointed for the purposes of Part II.1 of
the Environmental Protection Act

BH/ 
c: Area Manager, MOECC Sault Ste. Marie 
c: District Manager, MOECC Sudbury 
Chris Kresin, Kresin Engineering Corporation

http://www.ert.gov.on.ca/


Ministry of the Environment and Climate Change
Ministère de l’Environnement et de l’Action en matière de

changement climatique

AMENDMENT TO ENVIRONMENTAL COMPLIANCE APPROVAL
NUMBER A7266501

Notice No. 6
Issue Date: April 14, 2016

The Corporation of the Municipality of Wawa
40 Broadway Ave P.O. Box 500
Wawa, Ontario
P0S 1K0

Site Location: 161 High Falls Road
Lot MS54
Part 1 & 2, Plan IR-4972/IR-7885
Rabazo Unorganized Township, District of Algoma

You are hereby notified that I have amended Approval No. A7266501 issued on November 2, 2005 and amended on
February 1, 2011, August 1, 2012, September 26, 2013, April 16, 2015, and July 15, 2015 forthe use and operation of a
2.6 hectare landfilling site within a total of 22 hectares, as follows:

Condition 11 (a) & (b) is hereby revoked and replaced with the following:

11. (a) The Owner is permitted to continue to use the site for waste disposal. The Owner is only permitted to deposit a
waste volume amount no greater than 22,000 cubic meters.

11. (b) Notwithstanding Condition 11(a), the Owner shall cease accepting and depositing waste at the Site by April 18,
2017.

The reason(s) for this amendment to the Approval is (are) as follows:

Item 12 is added to the Schedule "A".

Schedule "A"

12. Environmental Compliance Approval Application dated April 11, 2016 and signed Chris Wray, CAO/Clerk-Treasurer,
The Corporation of the Municipality of Wawa, including all submitted supporting documentation.

The reasons for this amendment to the Approval are as follows:

Condition 11 (b) is amended to allow the Owner to continue depositing waste to protect the health and safety of the public
and the environment while the Owner is completing the Environmental Assessment and Environmental Protection Act
approval process to acquire required disposal capacity for the residents in the service area for the waste disposal site.

This Notice shall constitute part of the approval issued under Approval No. A7266501 dated November 2, 2005 as
amended.

In accordance with Section 139 of the Environmental Protection Act, you may by written Notice served upon me and the
Environmental Review Tribunal within 15 days after receipt of this Notice, require a hearing by the Tribunal. Section 142
of the Environmental Protection Act provides that the Notice requiring the hearing shall state:

1. The portions of the environmental compliance approval or each term or condition in the environmental compliance approval in respect of
which the hearing is required, and;
2. The grounds on which you intend to rely at the hearing in relation to each portion appealed.

Pursuant to subsection 139(3) of the Environmental Protection Act, a hearing may not be required with respect to any
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terms and conditions in this environmental compliance approval, if the terms and conditions are substantially the same as
those contained in an approval that is amended or revoked by this environmental compliance approval.

The Notice should also include:

3. The name of the appellant;
4. The address of the appellant;
5. The environmental compliance approval number;
6. The date of the environmental compliance approval;
7. The name of the Director, and;
8. The municipality or municipalities within which the project is to be engaged in.

And the Notice should be signed and dated by the appellant.

This Notice must be served upon:

The Secretary*
Environmental Review Tribunal
655 Bay Street, Suite 1500
Toronto, Ontario
M5G 1E5

AND

The Director appointed for the purposes of Part II.1 of the
Environmental Protection Act
Ministry of the Environment and Climate Change
135 St. Clair Avenue West, 1st Floor
Toronto, Ontario
M4V 1P5

* Further information on the Environmental Review Tribunal’s requirements for an appeal can be obtained directly from the
Tribunal at: Tel: (416) 212-6349, Fax: (416) 326-5370 or www.ert.gov.on.ca

The above noted activity is approved under s.20.3 of Part II.1 of the Environmental Protection Act.

DATED AT TORONTO this 14th day of April, 2016
Dale Gable, P.Eng.
Director
appointed for the purposes of Part II.1 of the
Environmental Protection Act

BH/
c: Area Manager, MOECC Sault Ste. Marie
c: District Manager, MOECC Sudbury
Chris Kresin, Kresin Engineering Corporation
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Ministry of the Environment and Climate Change
Ministère de l’Environnement et de l’Action en matière de

changement climatique

AMENDMENT TO ENVIRONMENTAL COMPLIANCE APPROVAL
NUMBER A7266501

Notice No. 5
Issue Date: July 15, 2015

The Corporation of the Municipality of Wawa
40 Broadway Ave P.O. Box 500
Wawa, Ontario
P0S 1K0

Site Location: 161 High Falls Road
Lot MS54
Part 1 & 2, Plan IR-4972/IR-7885
Rabazo Unorganized Township, District of Algoma

You are hereby notified that I have amended Approval No. A7266501 issued on November 2, 2005 and amended on
February 1, 2011, August 1, 2012, September 26, 2013 and April 16, 2015 forthe use and operation of a 2.6 hectare
landfilling site within a total of 22 hectares, as follows:

Condition 11 (b) is hereby revoked and replaced with the following:

11. (b) Notwithstanding Condition 11(a), the Owner shall cease accepting and depositing waste at the Site by April 16,
2016.

The reason for this amendment to the Approval is to reflect the Settlement Agreement between the Corporation of the
Municipality of Wawa and The Director, Ministry of the Environment and Climate Change dated July 9, 2015.

This Notice shall constitute part of the approval issued under Approval No. A7266501 dated November 2, 2005 as
amended.

In accordance with Section 139 of the Environmental Protection Act, you may by written Notice served upon me and the
Environmental Review Tribunal within 15 days after receipt of this Notice, require a hearing by the Tribunal. Section 142
of the Environmental Protection Act provides that the Notice requiring the hearing shall state:

1. The portions of the environmental compliance approval or each term or condition in the environmental compliance approval in respect of
which the hearing is required, and;
2. The grounds on which you intend to rely at the hearing in relation to each portion appealed.

Pursuant to subsection 139(3) of the Environmental Protection Act, a hearing may not be required with respect to any
terms and conditions in this environmental compliance approval, if the terms and conditions are substantially the same as
those contained in an approval that is amended or revoked by this environmental compliance approval.

The Notice should also include:

3. The name of the appellant;
4. The address of the appellant;
5. The environmental compliance approval number;
6. The date of the environmental compliance approval;
7. The name of the Director, and;
8. The municipality or municipalities within which the project is to be engaged in.

And the Notice should be signed and dated by the appellant.
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This Notice must be served upon:

The Secretary*
Environmental Review Tribunal
655 Bay Street, Suite 1500
Toronto, Ontario
M5G 1E5

AND

The Director appointed for the purposes of Part II.1 of the
Environmental Protection Act
Ministry of the Environment and Climate Change
135 St. Clair Avenue West, 1st Floor
Toronto, Ontario
M4V 1P5

* Further information on the Environmental Review Tribunal’s requirements for an appeal can be obtained directly from the Tribunal at:
Tel: (416) 212-6349, Fax: (416) 314-3717 or www.ert.gov.on.ca

The above noted activity is approved under s.20.3 of Part II.1 of the Environmental Protection Act.

DATED AT TORONTO this 15th day of July, 2015
Dale Gable, P.Eng.
Director
appointed for the purposes of Part II.1 of the
Environmental Protection Act

RM/
c: Area Manager, MOECC Sault Ste. Marie
c: District Manager, MOECC Sudbury
Jim Harmar, Shelby Environmental Services Inc.
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#=ontario
Ministry of the Environment and Glimate Change

Ministdre de I'Environnement et de I'Action en
mati6re de changement climatique

AMENDMENT TO ENVIRONMENTAL GOMPLIANCE APPROVAL
NUMBER A7266501

Notice No. 4
lssue Date: April 16, 2015

The Corporation of the Municipality of Wawa
40 Broadway Ave P.O. Box 500
'Wawa, Ontario
POS IKO

Site Location: 161 High Falls Road
Lot MS54
Part I & 2, Plan IR-4972/IR-7885
Rabazo Unorganized Township, District of Algoma

yon are hereby notifi.ed that I have amended Approval No. A72665A1 issued on November 2, 2005 and

amended on February I, 20/1, August 1, 2012 and September 26, 2A13 for the use and operation of a 2.6

hectare landfilting site within a total of 22 hectares , as follows:

Condition 11 (b) is herebyrevoked and replaced with the following:

11. (b) NotwithstandingCondition 11(a), theOwner shallceaseacceptinganddepositingwaste

atthe Site bY December 2AL5-

Condition 11 (c) is hereby added to this Approval:

1 1. (c) Tlte Awner shall submit to the Director with copies to the District Manager the following

within six (6) months from the date of this Approval:

(i) Status of the Approval for Environmental Assessment Act. for securing waste

disposal capacity for the residents in the service area of this Approval;

(ii) Revised trigger mechanism and contingency plan for the ^Sife,' and

iiiil Details of the Contaminant Attenuation Zorc (CAZ) and the status of the process

for acquiring the CAZ.
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Item 11 is added to the Schedule "A".

Schedule t'Att

11. Environmental Compliance Approval Application dated May 15, 2AA and signed Brian

Sheridan, Director, Infrastructure Serviceso The Corporation of the Municipality of Wawa,

including the attached supporting documentation.

The reasons for this amendment to the Approval are as follows:

Condition l l (b) is amended to allow the Owner to continue depositing waste to protect the health and

safety of the public and the environment while the Owner is completing the Environmental Assessment

and Environmental Protection Act. approval process to acquire required disposal capacity for the

residents in the service area for the waste disposal site'

Condition 1l(c) is added to the Approval to ensure the Owner submit the documents required under the

Emergency Approval in a timely manner.

This Notice shall constitute part of the approval issued under Approval No. A7266501 dated November

212005 as amended.

In accordance with Section 139 of the Environmental Protection Act, you may by written Notice served upon

me and the Environmental Review Tribunal within l5 days after receipt of this Notice, require a hearing by the

Tribunal. Section 142 of the Environmental Protection Act provides that the Notice requiring the hearing shall

state:

L The portions of the environmental compliance approval or each term or condition in the environmental compliance approval in

respect of which the hearing is required, and;

2. The grounds on which you intend to rely at the hearing in relation to each portion appealed.

pursuant to subsection 139(3) of the Environmental Protection Act, a hearing may not be required with respect

to any terms and conditions in this environmental compliance approval, if the terms and conditions are

subsjantially the same as those contained in an approval that is amended or revoked by this environmental

compliance approval.

The Notice should also include:

3. The name of the aPPellant;

4. The address ofthe aPPellant;

5. The environmental compliance approval number;

6. The date of the environmental compliance approval;

7 . The name of the Director, and;
g. The municipality or municipalities within which the project is to be engaged in.

And the Notice shotrld be signed and dated by the appellant'
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This Notice must be semed upon:

The Secretary*
Environmental Review Tribunal
655 Bay Street, Suite 1500
Toronto, Ontario
M5G 1E5

AND

The Director appointed for the purposes of
Part II.1 of the Environmental Protection Act
Ministry of the Environment and

Climate Change
2 St. Clair Avenue West, Floor 12A
Toronto, Ontario
M4V lL5

* Further information on the Environmental Review Tribunal's requirements for an appeal can be obtained directly from the
Tribunal at: Tel: (416) 212-6349, Fax: (416) 314-3717 or www.ert.gov.on.ca

The above noted activity is approved under s.20.3 of Part II.I of the Environmental Protection AcL

DATED AT TORONTO this 16th day of April, 2015

TFfilS g\ISTECE WAS MAILEB

oN 4f n u/ &rd.a,s
fu**" 6't*-*.

t2r
,z'- \---

Dale Gable, P.Eng.
Director
appointed for the purposes of Part II.1 of the
Environmental Protection Act

(Signed)

Rlv{/
c: Area Manager, MOECC Sault Ste. Marie
c: District Manager, MOECC Sudbury /

Jim Harmar, Shelby Environmental Services lnc. /
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Ministry of the Environment
Ministère de l’Environnement

AMENDMENT TO ENVIRONMENTAL COMPLIANCE APPROVAL
NUMBER A7266501

Notice No. 2
Issue Date: August 1, 2012

The Corporation of the Municipality of Wawa
40 Broadway Ave
Post Office Box, No. 500
Wawa, Ontario
P0S 1K0

Site Location: 161 High Falls Road
Lot MS54
Part 1 & 2, Plan IR-4972/IR-7885
Rabazo Unorganized Township, District of Algoma

You are hereby notified that I have amended Approval No. A7266501 issued on November 2, 2005 and amended on
February 1, 2011 forthe use and operation of a 2.6 hectare landfilling site within a total of 22 hectares, as follows:

The definition of "Approval" is hereby added.

“Approval” means this Environmental Compliance Approval and any Schedules to it, including the application and
supporting documentation listed in Schedule "A".

Conditions 7.7 and 11 (b) are hereby revoked and replaced with the following:

7.7       (a) Within one (1) year from the date of this Approval, the Owner shall submit to the Director, for approval, and
copies to the District Manager, details of a trigger mechanisms plan for surface water and groundwater quality monitoring.

(b)       Within one (1) year from the date of this Approval, the Owner shall submit to the Director for
approval, and copies to the District Manager, details of a contingency plan to be implemented in the event that
the surface water or groundwater quality exceeds any trigger mechanism.

11. (b) Notwithstanding Condition 11(a), the Owner shall cease accepting and depositing waste at the Site by May 2014.

The following conditions are added to this Approval:

7.8       In the event of a confirmed exceedence of a site-specific trigger level relating to leachate mounding or
groundwater or surface water impacts due to leachate, the Owner shall immediately notify the District Manager, and an
investigation into the cause and the need for implementation of remedial or contingency actions shall be carried out by the
Owner in accordance with the approved trigger mechanisms and associated contingency plans.

 7.9       If monitoring results, investigative activities and/or trigger mechanisms indicate the need to implement
contingency measures, the Owner shall ensure that the following steps are taken:

 (a)       The Owner shall notify the District Manager, in writing of the need to implement contingency
measures, no later than 30 days after confirmation of the exceedences;

(b)       Detailed plans, specifications and descriptions for the design, operation and maintenance of the
contingency measures shall be prepared and submitted by the Owner to the District Manager for approval; and

(c)       The contingency measures shall be implemented by the Owner upon approval by the District
Manager. 
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7.10     The Owner shall ensure that any proposed changes to the site-specific trigger levels for leachate impacts to the
surface water or groundwater, are approved in advance by the Director via an amendment to this Approval.

 
11. (c) The Owner shall include the volume of waste approved in condition 11 (a) in the emergency approval (Notice
Number 1) issued on February 1, 2011 and the volume of 41,184 cubic meters of fill beyond approved limits (by 2008) in
the total capacity for the Environmental Assessment for the future expansion of the landfill site if the Environmental
Assessment concludes that this Site is the preferred option for waste management and is suitable for further landfilling.

(d) An update on the status of Environmental Assessment process on obtaining future waste disposal capacity
shall be included in the Annual Monitoring Report to the District Manager with a copy to the Director.

The following items are added to the Schedule "A":
Schedule "A"

7. Application for a Certificate of Approval dated April 16, 2012 signed by Brian Sheridan, Director of Infrastructure, the
Corporation of the Municipality of Wawa.

8. Letter dated April 16, 2012 to the Director, Section 39, Environmental Protection Act, Ministry of the Environment from
Brian Sheridan, Director of Infrastructure, the Corporation of the Municipality of Wawa.

9. Letter report addressed to Ms. Doreen Pavlic, the Corporation of the Municipality of Wawa, Re:Landfill Liability
Reporting - 2011 (Revised) prepared by Conestoga Rovers & Associates.

10. Electronic mail dated May 16, 2012 from Brian Sheridan, the Corporation of the Municipality of Wawa to Ranjani
Munasinghe, Ministry of the Environment.

The reasons for the imposition of these terms and conditions are as follows:

1. Condition 11 (b) is amended to allow the Owner to continue depositing waste to protect the health and safety of the
public and the environment while the Owner is completing the Environmental Assessment and Environmental Protection
Act. approval process to acquire required disposal capacity for the residents in the service area for the waste disposal site.

2. Conditions 7.7 to 7.10 inclusive are added to ensure the Owner has a plan with an organized set of procedures for
identifying and responding to potential issues relating to groundwater and surface water contamination at the Site's
compliance point.

3. Conditions 11 (c) and (d) are included to ensure the Owner obtain necessary approvals for the capacity of the landfill
since it is in the interest of the health and safety of the public and the environment.

This Notice shall constitute part of the approval issued under Approval No. A7266501 dated November 2, 2005 as
amended.

In accordance with Section 139 of the Environmental Protection Act, you may by written Notice served upon me and the
Environmental Review Tribunal within 15 days after receipt of this Notice, require a hearing by the Tribunal. Section 142
of the Environmental Protection Act provides that the Notice requiring the hearing shall state:

1. The portions of the environmental compliance approval or each term or condition in the environmental compliance approval in respect of
which the hearing is required, and;
2. The grounds on which you intend to rely at the hearing in relation to each portion appealed.

Pursuant to subsection 139(3) of the Environmental Protection Act, a hearing may not be required with respect to any
terms and conditions in this environmental compliance approval, if the terms and conditions are substantially the same as
those contained in an approval that is amended or revoked by this environmental compliance approval.

The Notice should also include:
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3. The name of the appellant;
4. The address of the appellant;
5. The environmental compliance approval number;
6. The date of the environmental compliance approval;
7. The name of the Director, and;
8. The municipality or municipalities within which the project is to be engaged in.

And the Notice should be signed and dated by the appellant.

This Notice must be served upon:

The Secretary*
Environmental Review Tribunal
655 Bay Street, Suite 1500
Toronto, Ontario
M5G 1E5

AND

The Director appointed for the purposes of Part II.1 of
the Environmental Protection Act
Ministry of the Environment
2 St. Clair Avenue West, Floor 12A
Toronto, Ontario
M4V 1L5

* Further information on the Environmental Review Tribunal’s requirements for an appeal can be obtained directly from the Tribunal at:
Tel: (416) 212-6349, Fax: (416) 314-4506 or www.ert.gov.on.ca

The above noted activity is approved under s.20.3 of Part II.1 of the Environmental Protection Act.

DATED AT TORONTO this 1st day of August, 2012
Tesfaye Gebrezghi, P.Eng.
Director
appointed for the purposes of Part II.1 of the
Environmental Protection Act

RM/
c: District Manager, MOE Sault Ste. Marie
Jim Harmar, Shelby Environmental Services Ltd.
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Ministry of the Environment
Ministère de l’Environnement

AMENDMENT TO PROVISIONAL CERTIFICATE OF APPROVAL
WASTE DISPOSAL SITE

NUMBER A7266501
Notice No. 1

Issue Date: February 1, 2011

The Corporation of the Municipality of Wawa
Post Office Box, No. 500
Wawa, Ontario
P0S 1K0

Site Location: 161 High Falls Road
Lot MS54
Part 1 & 2, Plan IR-4972/IR-7885
Rabazo Unorganized Township, District of Algoma

You are hereby notified that I have amended Provisional Certificate of Approval No. A7266501 issued on November 2,
2005 for the use and operation of a 2.6 hectare landfilling site within a total of 22 hectares, as follows:

Condition 3.3 is hereby revoked and replaced with the following:

Capacity

3.3 The Owner shall assess the total volume of waste that is deposited in the landfill. This assessment shall be included in
the Annual Report for the year 2012.

Cover

3.7 Alternative materials to soil may be used as weekly and interim cover material, based on an application with supporting
information and applicable fee for a trial use or permanent use, submitted by the Owner to the Director, copied to the
District Manager and as approved by the Director via an amendment to this Certificate. The alternative material shall be
non-hazardous according to Reg. 347 and will be expected to perform at least as well as soil in relation to the following
functions:

(a) Control of blowing litter, odours, dust, landfill gas, gulls, vectors, vermin and fires;
(b) Provision for an aesthetic condition of the landfill during the active life of the Site;
(c) Provision for vehicle access to the active tipping face; and
(d) Compatibility with the design of the Site for groundwater protection, leachate management and landfill gas
management.

3.8 Following alternative cover material may be used as daily cover material:

(a) Non-hazardous contaminated soil; and
(b) Wood chips.

11. the emergency expansion of the waste disposal site for additional capacity of 34,000 cubic metres (from the
contours of December 2007 topographical survey) is hereby approved subject to the following conditions:

(a) The Owner shall cease accepting and depositing waste at the Site when the additional approved capacity of
34,000 cubic meters has been reached.
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(b) Notwithstanding Condition 11(a) above, the Owner shall cease accepting and depositing waste at the Site
by May 2012.

The following items are added to the Schedule "A":
Schedule "A"

4. Application for a Certificate of Approval dated April 30, 2010 signed by Dennis Berard, Director of Infrastructure, The
Corporation of the Municipality of Wawa.

5. Report titled "Short-Term Landfill Capacity Increase, Provisional Certificate of Approval A7266501" dated February
2010 prepared by Conestoga-Rovers & Associates.

6. Electronic mail dated January 16, 2011, from Dennis Berard, The Corporation of the Municipality of Wawa to Ranjani
Munasinghe, Ministry of the Environment.

The reasons for this amendment to the Certificate of Approval are as follows:

1. Condition 3.7 is to provide the Owner the process for getting the approval for alternative daily and intermediate cover
material.

2. The reasons for Conditions 11 are to approve the emergency capacity increase for the Site as requested by the Owner.

This Notice shall constitute part of the approval issued under Provisional Certificate of Approval No. A7266501
dated November 2, 2005 as amended

In accordance with Section 139 of the Environmental Protection Act, R.S.O. 1990, Chapter E-19, as amended, you may by
written notice served upon me and the Environmental Review Tribunal within 15 days after receipt of this Notice, require
a hearing by the Tribunal. Section 142 of the Environmental Protection Act, provides that the Notice requiring the hearing
shall state:

1. The portions of the approval or each term or condition in the approval in respect of which the hearing is required, and;
2. The grounds on which you intend to rely at the hearing in relation to each portion appealed.

The Notice should also include:

3. The name of the appellant;
4. The address of the appellant;
5. The Certificate of Approval number;
6. The date of the Certificate of Approval;
7. The name of the Director;
8. The municipality within which the waste disposal site is located;

And the Notice should be signed and dated by the appellant.

This Notice must be served upon:

The Secretary*
Environmental Review Tribunal
655 Bay Street, 15th Floor
Toronto, Ontario
M5G 1E5

AND The Director
Section 39, Environmental Protection Act
Ministry of the Environment
2 St. Clair Avenue West, Floor 12A
Toronto, Ontario
M4V 1L5

* Further information on the Environmental Review Tribunal’s requirements for an appeal can be obtained directly from the
Tribunal at: Tel: (416) 314-4600, Fax: (416) 314-4506 or www.ert.gov.on.ca

The above noted waste disposal site is approved under Section 39 of the Environmental Protection Act.
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DATED AT TORONTO this 1st day of February, 2011
Tesfaye Gebrezghi, P.Eng.
Director
Section 39, Environmental Protection Act

RM/
c: District Manager, MOE Sault Ste. Marie
Jim Harmar, Shelby Environmental Services Ltd.
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Ontario

Ministry
of the
Environment

Ministère
de
l’Environnement

AMENDED PROVISIONAL CERTIFICATE OF APPROVAL
WASTE DISPOSAL SITE

NUMBER A7266501
Issue Date: November 2, 2005

The Corporation of the Township of Michipicoten
40 Broadway Avenue, PO Box 500
Wawa, Ontario
P0S 1K0

Site Location: Michipicoten Landfill Site
High Falls Road
Michipicoten Township, District of Algoma

You have applied in accordance with Section 27 of the Environmental Protection Act for approval of:

a waste disposal site

For the purpose of this Certificate of Approval and the terms and conditions specified below, the following definitions
apply:

1. DEFINITIONS

"Buffer" means those lands between the limit of fill and the boundaries of the property owned by The Corporation of the
Township of Michipicoten, that shall in no instance be less than 30 meters;

"Crown" means Her Majesty the Queen in the Right of Ontario;

"Certificate" means this entire provisional Certificate of Approval document, issued in accordance with section 39 of the
EPA, and includes any schedules to it, the application and the supporting documentation listed in Schedule "A";
"Director" means any Ministry employee appointed in writing by the Minister pursuant to section 5 of the EPA as a
Director for the purposes of Part V of the EPA;

"District Manager" means the District Manager of the local district office of the Ministry in which the Site is
geographically located;

"Engineer" means a professional engineer licensed under the Ontario Professional Engineers Act;

"EPA" means Environmental Protection Act, R.S.O. 1990, c. E. 19, as amended;

"Operator " means any person, other than the Owner's employees, authorized by the Owner as having the charge,
management or control of any aspect of the site and includes The Corporation of the Township of Michipicoten, its
successors or assigns;

"Owner" means any person that is responsible for the establishment or operation of the site being approved by this
Certificate, and includes The Corporation of the Township of Michipicoten, its successors and assigns;

"OWRA" means the Ontario Water Resources Act, R.S.O. 1990, c.0.40, as amended;

“PA” means the Pesticides Act, R.S.O. 1990, c. P-11, as amended from time to time;

"Provincial Officer" means any person designated in writing by the Minister as a Provincial Officer pursuant to section 5
of the OWRA or section 5 of the EPA or section 17 of PA.

"Regional Director" means the Regional Director of the local Regional Office of the Ministry in which the Site is located.
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"Regulation 232" or "Reg. 232" means Ontario Regulation 232/98 (New Landfill Standards) made under the EPA, as
amended from time to time;

"Regulation 347" or "Reg. 347" means Regulation 347, R.R.O. 1990, made under the EPA, as amended from time to time;

"Site" means the entire waste disposal site, including the buffer lands and contaminant attenuation zone approved by this
Certificate.

“Trained personnel” means knowledgeable in the following through instruction and/or practice:
a. relevant waste management legislation, regulations and guidelines;
b. major environmental concerns pertaining to the waste to be handled;
c. occupational health and safety concerns pertaining to the processes and wastes to be handled;
d. management procedures including the use and operation of equipment for the processes and wastes to be handled;
e. emergency response procedures;
f. specific written procedures for the control of nuisance conditions;
g. specific written procedures for refusal of unacceptable waste loads;
h. the requirements of this Certificate.

You are hereby notified that this approval is issued to you subject to the terms and conditions outlined below:

TERMS AND CONDITIONS

2. GENERAL

Compliance

2.1 The Owner and Operator shall ensure compliance with all the conditions of this Certificate and shall ensure that any
person authorized to carry out work on or operate any aspect of the Site is notified of this Certificate and the conditions
herein and shall take all reasonable measures to ensure any such person complies with the same.

2.2 Any person authorized to carry out work on or operate any aspect of the Site shall comply with the conditions of this
Certificate.

In Accordance

2.3 Except as otherwise provided for in this Certificate, the Site shall be designed, developed, built, operated and
maintained in accordance with supporting documentations listed in Schedule “A”.

Interpretation

2.4 Where there is a conflict between a provision of any document, including the application, referred to in this Certificate,
and the conditions of this Certificate, the conditions in this Certificate shall take precedence.

2.5 Where there is a conflict between the application and a provision in any documents listed in Schedule "A", the
application shall take precedence, unless it is clear that the purpose of the document was to amend the application and that
the Ministry approved the amendment.

2.6 Where there is a conflict between any two documents listed in Schedule "A", other than the application, the document
bearing the most recent date shall take precedence.

2.7 The conditions of this Certificate are severable. If any condition of this Certificate, or the application of any condition
of this Certificate to any circumstance, is held invalid or unenforceable, the application of such condition to other
circumstances and the remainder of this Certificate shall not be affected thereby.
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Other Legal Obligations

2.8 The issuance of, and compliance with, this Certificate does not:

a. relieve any person of any obligation to comply with any provision of any applicable statute, regulation or other legal
requirement; or

b. limit in any way the authority of the Ministry to require certain steps be taken or to require the Owner and Operator to
furnish any further information related to compliance with this Certificate;

Adverse Effect

2.9 The Owner and Operator shall take steps to minimize and ameliorate any adverse effect (as defined under the EPA), on
the natural environment or impairment of water quality resulting from the Site, including such accelerated or additional
monitoring as may be necessary to determine the nature and extent of the effect or impairment.

2.10 Despite an Owner, Operator or any other person fulfilling any obligations imposed by this Certificate the person
remains responsible for any contravention of any other condition of this Certificate or any applicable statute, regulation, or
other legal requirement resulting from any act or omission that caused the adverse effect to the natural environment or
impairment of water quality.

Change of Owner

2.11 The Owner shall notify the Director, in writing, and forward a copy of the notification to the District Manager, within
30 days of the occurrence of any changes in the following information:
a. the ownership of the Site;
b. the Operator of the Site;
c. the address of the Owner or Operator;
d. the partners, where the Owner or Operator is or at any time becomes a partnership and a copy of the most recent
declaration filed under the Business Names Act, R. S. O. 1990, c. B.17, shall be included in the notification;

2.12 No portion of this Site shall be transferred or encumbered prior to or after closing of the Site unless the Director is
notified in advance.

2.13 In the event of any change in Ownership of the works, other than change to a successor municipality, the Owner shall
notify the successor of and provide the successor with a copy of this Certificate, and the Owner shall provide a copy of
the notification to the District Manager and the Director.

Certificate of Requirement

2.14 Pursuant to Section 197 of the EPA, no person having an interest in the Site shall deal in any way with the Site
without first giving a copy of this Certificate to each person acquiring an interest in the Site as a result of the dealing.

2.15 Two copies of a completed Certificate of Requirement, containing a registerable description of the Site, shall be
submitted to the Director for the Director’s signature within 60 calendar days of the date of this Certificate.

2.16 The Certificate of Requirement shall be registered in the appropriate land registry office on title to the Site by the
Owner within 10 calendar days of receiving the Certificate of Requirement signed by the Director, and a duplicate
registered copy shall be submitted to the Director.

Inspections

2.17 No person shall hinder or obstruct a Provincial Officer from carrying out any and all inspections authorized by the
OWRA, the EPA, or the PA, of any place to which this Certificate relates, and without limiting the foregoing:
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a. to enter upon the premises where the approved works are located, or the location where the records required by the
conditions of this Certificate are kept;
b. to have access to, inspect, and copy any records required to be kept by the conditions of
this Certificate;
c. to inspect the Site, related equipment and appurtenances;
d. to inspect the practices, procedures, or operations required by the conditions of this
Certificate; and
e. to sample and monitor for the purposes of assessing compliance with the terms and conditions of this Certificate or the
EPA, the OWRA or the PA.

Information and Record Retention

2.18 Any information requested, by the Ministry, concerning the Site and its operation under this Certificate, including but
not limited to any records required to be kept by this Certificate shall be provided to the Ministry, upon request, in a timely
manner. Records shall be retained for contaminating life span of the Site except for as otherwise authorized in writing by
the Director.

2.19 The receipt of any information by the Ministry or the failure of the Ministry to prosecute any person or to require any
person to take any action, under this Certificate or under any statute, regulation or other legal requirement, in relation to the
information, shall not be construed as:

a. an approval, waiver, or justification by the Ministry of any act or omission of any person that contravenes any term or
condition of this Certificate or any statute, regulation or other legal requirement; or

b. acceptance by the Ministry of the information’s completeness or accuracy.

3. SITE OPERATION AND DEVELOPMENT

3.1 Only the following type of waste shall be accepted at the Site: solid municipal waste including wood ash from a nearby
Weyerhaeuser Plant.

3.2 The Owner shall develop and implement a program to inspect waste to ensure that the waste is of a type approved for
acceptance under this Certificate.

Capacity

3.3 The Owner shall only accept and deposit waste at the Site as long as there is available capacity as described in the
report in Item 1, Schedule "A".

3.4 The remaining waste capacity of the landfill site is 17,000 m3.

Service Area

3.5 The service area for the site shall be the geographic boundaries of the Corporation of the Township of Michipicoten.

Cover

3.6 Cover material shall be applied as follows:
a. Fill areas shall be progressively completed and rehabilitated as landfill development reaches final contours.
b. Final Cover - In areas where landfilling has been completed to final contours, a final cover consisting of 0.6 metres of
clay and 0.15 metres of top soil shall be placed on the waste.

4. SITE DESIGN

4.1 Following the closure of the Site, the final cover of the top portion of the landfill shall be built with a gradient of 20
horizontal to 1 vertical.
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4.2 Following the closure of the Site, the final side slopes of the landfill shall be built with a gradient of 4 horizontal to 1
vertical.

5. SITE OPERATION

5.1 The Site shall be operated and maintained at all time including management and disposal of all waste in accordance with
the EPA, Regulation 347, Regulation 232, and the conditions of this Certificate. At no time shall the discharge of a
contaminant that causes or is likely to cause an adverse effect be permitted.

5.2 The Site shall be operated and maintained such that vermin, vectors, dust, litter, odour, noise and traffic do not create a
nuisance.

Burning Waste Prohibited

5.3 Burning of waste at the Site is prohibited, except for the burning of clean wood and brush in accordance with the
Ministry Guideline "Burning at Landfill Sites", [Reg. 232] and in a supervised and controlled manner.

Signs

5.4 A sign shall be installed and maintained at the main entrance/exit to the Site on which is legibly displayed the following
information:
a. the name of the Site and Owner;
b. the number of the Certificate;
c. the normal hours of operation;
d. the allowable and prohibited waste types;
e. the telephone number to which complaints may be directed;
f. a twenty-four (24) hour emergency telephone number (if different from above); and
g. a warning against dumping outside the Site.

Hours of Operation

5.5 Unless the Director or the District Manager ordered otherwise, the Site shall operate Tuesday to Saturday 9:00 am to
5:00 pm.

Site Security

5.6 No waste shall be received, landfilled or removed from the Site unless a site supervisor or attendant is present and
supervises the operations during operating hours. The Site shall be closed when a site attendant is not present to supervise
landfilling operations.

5.7 The Site shall be operated and maintained in a secure manner. During non-operating hours, the Site shall be secured
against access by unauthorized persons.

Site Access

5.8 Access to and exit from the Site shall only be permitted from the gravel road off High Falls Road.

SITE PERSONNEL AND INSPECTION

Daily Inspections and Log Book

Inspection

6.1 A monthly inspection, at a minimum, of the approved fill area (and its immediate vicinity) and all equipment on the Site,
and a semi-annual inspection of the entire Site shall be conducted to ensure that:
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the Site is secure; that the operation of the Site is not causing any nuisances; that the operation of the Site is not causing
any adverse effects on the environment and that the Site is being operated in compliance with this Certificate.

6.2 Any deficiencies discovered as a result of the inspection shall be remedied immediately, including temporarily ceasing
operations at the Site if needed.

6.3 A record of the inspections shall be kept in a log book that includes:

b. the name and signature of person that conducted the inspection;
c. the date and time of the inspection;
d. the list of any deficiencies discovered;
e. The recommendations for remedial action; and
f. the date, time and description of actions taken.

6.4 A log shall be maintained in written format and maintained at the Site.

7. MONITORING PROGRAM

7.1 Monitoring programs shall be carried out for groundwater and surface water in accordance with the Monitoring
Program outlined in Item 1, Schedule "A", attached to this Certificate, and as per Conditions 7.2 to 7.7 outlined below.

7.2 Groundwater shall be sampled on a semi-annual basis from 2 monitoring wells located downgradient of the landfill site.

7.3 Surface water samples shall be collected on a semi-annual basis from downstream and upstream locations of both the
Trout Creek and Michipicoten River.

7.4 For each sampling event, analytical parameters shall include: pH, total dissolved solids (TDS), conductivity, hardness,
alkalinity, chloride, sulphate, nitrate, nitrite, calcium, magnesium, sodium, potassium, dissolved organic carbon (DOC),
ICAP metal scan (barium, boron, cadmium, chromium, copper, iron, lead, manganese, zinc), ion balance calculation, 5-day
biological oxygen demand (BOD5), chemical oxygen demand (COD), total Kjeldahl nitrogen (TKN), ammonia, and total
phosphorous.

7.5 Once each year, sampling shall include volatile organic compounds (VOC).

7.6 Reasonable Use Policy assessment shall be completed and reported for all tested parameters for which there is an
Ontario Drinking Water Standard.

7.7 In the event a result of a monitoring test carried out under a monitoring program does not comply with the Reasonable
Use Policy criteria, the Owner shall:

a. conduct an investigation into the cause of the adverse result and submit a report to the District Manager that includes an
assessment of whether contingency measures need to be carried out; and
b. if contingency measures are needed, submit detailed plans, specifications and descriptions for the design, operation and
maintenance of the contingency measures, and a schedule as to when these measures will be implemented, to the Director
and notify District Manager; and
c. implement the required contingency measures upon approval by the Director.

8. COMPLAINTS PROCEDURE

8.1 If at any time, the Owner receives complaints regarding the operation of the Site, the Owner shall respond to these
complaints according to the following procedure:

a) The Owner shall record and number each complaint, either electronically or in a log book, and shall include the following
information: the nature of the complaint, the name, address and the telephone number of the complainant if the complainant
will provide this information and the time and date of the complaint;
b) The Owner, upon notification of the complaint, shall initiate appropriate steps to determine all possible causes of the
complaint, proceed to take the necessary actions to eliminate the cause of the complaint and forward a formal reply to the
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complainant; and
c) The Owner shall complete and retain on-site a report written within one (1) week of the complaint date, listing the
actions taken to resolve the complaint and any recommendations for remedial measures, and managerial or operational
changes to reasonably avoid the recurrence of similar incidents.

9. ANNUAL REPORT

9.1 A written report on the development, operation and monitoring of the Site, shall be completed annually (the “Annual
Report”) and submitted to the District Manager by April 30th of each year.

9.2 The Annual Report shall include, but not limited to, the following:

a. the results and an interpretive analysis of the results of all groundwater and surface water monitoring, and for leachate
and landfill gas monitoring if required at some future date, including an assessment of the need to amend the monitoring
programs;
b. A site plan or plans which accurately show the monitoring well locations, distances to local surface water features or
other receptors, topography, predicted direction of ground water flow, ground water contours, and buffer zones and/or
the contaminant attenuation zone (CAZ);
c. an assessment of the operation and performance of all facilities, the need to amend the design or operation of the Site,
and the adequacy of and need to implement the contingency plans;
d. site plans showing the existing contours of the Site; areas of landfilling operation during the reporting period; areas of
intended operation during the next reporting period; areas of excavation during the reporting period; the progress of final
cover, vegetative cover, and any intermediate cover application; previously existing site facilities; facilities installed during
the reporting period; and site preparations and facilities planned for installation during the next reporting period;
e. calculations of the volume of waste and final cover deposited or placed at the Site during the reporting period and a
calculation of the total volume of Site capacity used during the reporting period;
f. a calculation of the remaining capacity of the Site and an estimate of the remaining Site
life;
g. a summary of the estimated monthly and total annual quantity (tonnes) of waste
received at the Site.
h. a summary of any complaints received and the responses made;
i. a discussion of any operational problems encountered at the Site and corrective action
taken;
j. a report on the status of all monitoring wells and a statement as to compliance with Ontario Regulation 903 and;
k. any other information with respect to the Site which the Regional Director may require
from time to time.

10. CLOSURE PLAN

10.1 At least 2 years prior to the anticipated date of closure of this Site, the Owner shall submit to the Director for
approval, with copies to the District Manager, a detailed site closure plan pertaining to the termination of landfilling
operations at this Site, post-closure inspection, maintenance and monitoring, and end use. The plan shall include the
following:
a. a plan showing Site appearance after closure;
b. a description of the proposed end use of the Site;
c. a descriptions of the procedures for closure of the Site, including:
i. advance notification of the public of the landfill closure;
ii. posting of a sign at the Site entrance indicating the landfill is closed and identifying any alternative waste disposal
arrangements;
iii. completion, inspection and maintenance of the final cover and landscaping;
iv. site security;
v. removal of unnecessary landfill-related structures, buildings and facilities; and
vi. final construction of any control, treatment, disposal and monitoring facilities for leachate, groundwater, surface water
and landfill gas;
vii. a schedule indicating the time-period for implementing sub-conditions i) to vi) above.
d. descriptions of the procedures for post-closure care of the Site, including:
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i. operation, inspection and maintenance of the control, treatment, disposal and monitoring facilities for leachate,
groundwater, surface water and landfill gas;
ii. record keeping and reporting; and
iii. complaint

The reasons for the imposition of these terms and conditions are as follows:

1. The reason for Condition 1 is to define the specific meaning of terms and simplify the wording of conditions in this
Certificate of Approval.

2. The reason for Conditions 2.1, 2.2, 2.4, 2.5, 2.6, 2.7, 2.8, 2.9, 2.10, 2.18 and 2.19 is to clarify the legal rights and
responsibilities of the Owner and Operator under this Certificate of Approval.

3. The reasons for Conditions 2.3 and 4.1 is to ensure that the Site is designed, operated, monitored and maintained in
accordance with the application and supporting documentation submitted by the Owner, and not in a manner which the
Director has not been asked to consider.

4. The reasons for Conditions 2.11 are to ensure that the Site is operated under the corporate name which appears on the
application form submitted for this approval and to ensure that the Director is informed of any changes.

5. The reasons for Condition 2.12 are to restrict potential transfer or encumbrance of the Site without the approval of the
Director and to ensure that any transfer of encumbrance can be made only on the basis that it will not endanger
compliance with this Certificate of Approval.

6. The reason for Condition 2.13 is to ensure that the successor is aware of its legal responsibilities as detailed in the
Certificate.

7. Conditions 2.14, 2.15 and 2.16 are included, pursuant to subsection 197(1) of the EPA, to provide that any persons
having an interest in the Site are aware that the land has been approved and used for the purposes of waste disposal.

8. The reason for Condition 2.17 is to ensure that appropriate Ministry staff have ready access to the Site for inspection of
facilities, equipment, practices and operations required by the conditions in this Certificate of Approval. This condition is
supplementary to the powers of entry afforded a Provincial Officer pursuant to the EPA and OWRA.

9. The reasons for Conditions 3.1, 3.3, 3.4 and 3.5 is to specify the approved areas from which waste may be accepted at
the Site and the types and amounts of waste that may be accepted for disposal at the Site, based on the Owner’s
application and supporting documentation.

10. The reasons for Conditions 3.2, 5.1, and 5.2 are to ensure that the Site is operated, inspected and maintained in an
environmentally acceptable manner and does not result in a hazard or nuisance to the natural environment or any person.

11. The reason for Condition 3.6 is to specify the approval requirements for capping the Site. The proper closure of a
landfill site requires the application of a final cover which is aesthetically pleasing, controls infiltration, and is suitable for
the end use planned for the site.

12. The reason for Condition 4 is to ensure that final slopes of the landfill site are stable and do not pose stability hazard to
people and animals.

13. The reason for Condition 5.3 is that open burning of municipal waste is unacceptable because of concerns with air
emissions, smoke and other nuisance affects, and the potential fire hazard.

14. The reason for Condition 5.4 is to ensure that users of the Site are fully aware of important information and restrictions
related to Site operations and access under this Certificate of Approval.

15. The reasons for Condition 5.5 is to specify the hours of operation for the landfill Site and a mechanism for amendment
of the hours of operation, as required.
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16. The reasons for Conditions 5.6, 5.7 and 5.8 are to ensure that the Site is supervised by properly trained staff in a
manner which does not result in a hazard or nuisance to the natural environment or any person and to ensure the controlled
access and integrity of the Site by preventing unauthorized access when the Site is closed and no site attendant is on duty.

17. The reasons for Conditions 6.1, 6.2, 6.3 and 6.4 are to ensure that detailed records of Site inspections are recorded and
maintained for inspection and information purposes and to ensure that deficiency corrective measures are taken in a timely
manner.

18. The reasons for Condition 7 are to demonstrate that the landfill site is performing as designed and the impacts on the
natural environment are acceptable. Regular monitoring allows for the analysis of trends over time and ensures that there is
an early warning of potential problems so that any necessary remedial/contingency action can be taken.

19. The reason for Condition 8 is to ensure that any complaints regarding landfill operations at this Site are responded to in
a timely and efficient manner.

20. The reason for Condition 9.1 is to ensure the submission of an Annual Report on time for necessary reviews of past
operations of the Site.

21. The reasons for Condition 10 are to ensure that appropriate closure plan is in place for the Site. It is also to ensure that
final closure of the Site is completed in an aesthetically pleasing manner, in accordance with Ministry standards, and to
ensure the long-term protection of the health and safety of the public and the environment.
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Schedule "A"
1. A report titled "Township of Michipicoten Sanitary Landfill Site Study", Proctor and Redfern Group, dated February
1979;

2. A report titled "Hydrogeological Investigation, Proposed Solid Waste Disposal Site", Gartner Lee Associates Limited,
dated January 1979;

3. 2003 Annual Monitoring Report, Michipicoten Landfill Site, Township of Michipicoten, Rabazo Township, Ontario, by
Conestoga-Rovers & Associates, dated August 2004.

This Provisional Certificate of Approval revokes and replaces Certificate(s) of Approval No. A7266501 issued on
June 10, 1980, as amended

In accordance with Section 139 of the Environmental Protection Act, R.S.O. 1990, Chapter E-19, as amended, you may by
written notice served upon me and the Environmental Review Tribunal within 15 days after receipt of this Notice, require
a hearing by the Tribunal. Section 142 of the Environmental Protection Act, provides that the Notice requiring the hearing
shall state:

1. The portions of the approval or each term or condition in the approval in respect of which the hearing is required, and;
2. The grounds on which you intend to rely at the hearing in relation to each portion appealed.

The Notice should also include:

3. The name of the appellant;
4. The address of the appellant;
5. The Certificate of Approval number;
6. The date of the Certificate of Approval;
7. The name of the Director;
8. The municipality within which the waste disposal site is located;

And the Notice should be signed and dated by the appellant.

This Notice must be served upon:

The Secretary*
Environmental Review Tribunal
2300 Yonge St., 12th Floor
P.O. Box 2382
Toronto, Ontario
M4P 1E4

AND The Director
Section 39, Environmental Protection Act
Ministry of Environment and Energy
2 St. Clair Avenue West, Floor 12A
Toronto, Ontario
M4V 1L5

* Further information on the Environmental Review Tribunal’s requirements for an appeal can be obtained directly from the
Tribunal at: Tel: (416) 314-4600, Fax: (416) 314-4506 or www.ert.gov.on.ca

The above noted waste disposal site is approved under Section 39 of the Environmental Protection Act.

DATED AT TORONTO this 2nd day of November, 2005
Ian Parrott, P.Eng.
Director
Section 39, Environmental Protection Act
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TG/
c: District Manager, MOE Sault Ste. Marie
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Appendix C 

Notice of Commencement 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
The Corporation of the Municipality of Wawa 
Municipal Waste Disposal Site Expansion 

 
NOTICE OF COMMENCEMENT OF ENVIRONMENTAL SCREENING PROCESS 

 
 
The Municipality’s waste disposal site, located approximately 1.7km east of Highway 17 on High Falls Road (see 
Figure 1),  has been serving area residents since 1980. The site is approximately 22 hectares in size, of which 2.6 
hectares are approved for use and operation as a fill area and operates under an Environmental Compliance Approval 
issued by the Ministry of the Environment and Climate Change. The municipal waste disposal site accepts post-
diversion waste generated within the communities of Wawa and Hawk Junction as well as the Village of Michipicoten 
River. Waste is also accepted seasonally from Lake Superior Provincial Park. Approximately five (5) years of disposal 
capacity remains at the site. 
 
The purpose of this notice is to inform those interested that the Municipality of Wawa is intends to initiate the 
Environmental Screening Process for Waste Management Projects under the Environmental Protection Act to 
address the need for additional capacity at the waste disposal site. Expansion will provide an additional disposal 
capacity of 100,000 m3 (estimated 25 year lifespan) and allow the Municipality to continue to operate at the current 
location.  
 
 

 
 

FIGURE 1: LOCATION MAP 
 

 
For further information, or to comment, please contact a representative at either of the addresses below: 

 
1. Chris Wray 2.  Chris Kresin, P.Eng. 

The Municipality of Wawa  Kresin Engineering Corporation 
40 Broadway Avenue  536 Fourth Line East  
P.O. Box 500  Sault Ste. Marie, ON  P6A 6J8  
Wawa, ON P0S 1K0  Tel: 705-949-4900 

  Tel: 705-856-2244    Email: chris@kresinegineering.ca 
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The Corporation of the Municipality of Wawa
Municipal Waste Disposal Site Expansion
ENVIRONMENTAL SCREENING PROCESS
KEC Project Ref. No. 1140.09
Consultation List - Updated August 2021

Ministry of the Environment, Conservation and Parks Ms. Mira Majerovich EA Coordinator/Planner (A) Thunder Bay ON

Ministry of the Environment, Conservation and Parks Ms. Lilian Keen Senior Environmental Officer 70 Foster Drive Sault Ste. Marie ON

Ministry of the Environment, Conservation and Parks Ms. Gillianne Marshall EA Coordinator/Planner 435 James Street South, Floor 3 Thunder Bay ON

Ministry of Heritgae, Sport, Tourism and Culture Industries Ms. Karla Barboza Team Lead, Heritage 401 Bay Street, Suite 1700 Toronto ON ON

Ministry of Heritgae, Sport, Tourism and Culture Industries Mr.Jeff Elkow Heritage Planner 401 Bay Street, Suite 1700 Toronto ON ON

Ministry of Northern Development, Mines, Natural Resources and Forestry Mr. John Hall Regional Initiatives Coordinator Willet Green Miller Centre 6th Flr., 933 Ramsey Lake Rd. Sudbury ON

Ministry of Northern Development, Mines, Natural Resources and Forestry - Wawa Mr. Shawn Fortin Lands and Water Technical Specialist 48 Mission Rd. Wawa ON

Ministry of Northern Development, Mines, Natural Resources and Forestry - Northeast Region Ms. Jill Entwistle 5520 Hwy. 101 E. Postal Bag 3020 South Porcupine ON

Algoma Public Health Mr. Jon Bouma Manager, Environmental Health and Communicable Disease Control 18 Ganley St. Wawa ON

Algoma Public Health Mr. Chris Spooney District Manager for Wawa 18 Ganley St. Wawa ON

Métis Nation of Ontario Mr. Jesse Fieldwebster Consultation Assessment Coordinator 355 Cranston Crescent PO Box 4 Midland ON

Michipicoten First Nation Chief Patricia Tangie Chief PO Box 1, Site 8, RR#1 Wawa ON

Batchewana First Nation Chief Dean Sayers Chief 236 Frontenac Street Sault Ste. Marie ON

Garden River First Nation Chief Andy Rickard Chief 7 Shingwauk Street, RR 4 Garden River ON

Red Sky Metis Independent Nation Dean Whellan Community Consultation, GIS Specialist 406 East Victoria Avenue Thunder Bay ON

Missanabie Cree First Nation Chief Jason Gauthier Chief 174B, Highway 17 East Bell's Point Garden River ON

Evolugen by Brookfield Renewable Ms. Kelly Withers License and Compliance Manager 243 Industrial Park Crescent Sault Ste. Marie ON

Algoma Power Inc. Mr. Michael Degilio Distribution Engineer 2 Sackville Road, Suite A Sault Ste. Marie ON

Hydro One To Whom It May Concern 2 Sackville Road, Suite B Sault Ste. Marie ON

Public Contact Mr. Chris Mortimer Wawa ON

Municipality of Wawa Mr. Dan Beach Director of Infrastructure Services 40 Broadway Avenue Wawa ON

Street Address City ProvinceMinistry/Agency Contact Name Contact Title



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix E 
July 2017 Open House Materials  

  



 
 

Invitation to Public Open House 
Environmental Screening Process 

 
Wawa Waste Disposal Site Capacity Expansion 

The Corporation of the Municipality of Wawa 
 
The Municipality of Wawa has initiated the Environmental Screening Process for Waste Management 
Projects under the Environmental Assessment Act to identify the preferred method to provide additional 
domestic non-hazardous waste disposal capacity. 
 
This study will be carried out in accordance with the requirements of the Environmental Assessment Act. 
Since publishing the Notice of Commencement in September 2016, the Municipality has been working 
toward completion of the Screening steps, prescribed under the Environmental Assessment Act, and is 
conducting the first of several consultations with those interested and affected. 
 
The project web site, which includes a document repository, may be viewed at: www.kresinengineering.ca 
 
Public Open House 
 
A public open house will be held at the Michipicoten Memorial Community Centre on July 26, 2017 
from 3:30pm to 6:00pm. All are welcome and encouraged to attend. 
 
For further information or if you have any questions regarding the proposed study please contact: 
 
Chris Kresin, P.Eng. 
Kresin Engineering Corporation 
536 Fourth Line East 
Sault Ste. Marie, ON, P6A 5K8 
info@kresinengineering.ca 
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MUNICIPALITY OF WAWA WASTE DISPOSAL SITE EXPANSION ENVIRONMENTAL SCREENING PROCESS 

 

 
         

1140.09 

 
PUBLIC OPEN HOUSE INFORMATION SESSION 

WEDNESDAY, JULY 26, 2017 
FROM 3:30pm TO 6:00pm 

 
ENVIRONMENTAL SCREENING PROCESS 

 
TO SUPPORT THE 

 
EXPANSION OF THE MUNICIPAL WASTE DISPOSAL SITE 

 
 

 
  



  

MUNICIPALITY OF WAWA WASTE DISPOSAL SITE EXPANSION ENVIRONMENTAL SCREENING PROCESS 

 

 
         

1140.09 

 
BACKGROUND 
 

1. The Municipality’s waste disposal site located on High Falls Road has been actively receiving waste since 
1980 and currently operates under Ministry of the Environment and Climate Change (MOECC) Environmental 
Compliance Approval (ECA) Number A7266501, dated November 2, 2005. 
 

2. Located within a Municipality-owned parcel of property, the site is approved to accept solid municipal waste 
within a fill area of 2.6 hectares. 
 

3. Considering the site volume identified in the current ECA, it is expected that the remaining approved capacity 
will be filled by the year 2021. 

 
4. Following consultation with MOECC, the Municipality has initiated the Screening Process under the Province’s 

Environmental Assessment (EA) Act to investigate the preferred method to expand site capacity. 
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PURPOSE OF THE PROPOSED UNDERTAKING 
 

The purpose of the proposed undertaking is to address the Municipality’s solid municipal waste disposal requirements by 
expanding the capacity of the existing waste disposal site. 
 

 
DESCRIPTION OF THE PROPOSED UNDERTAKING 
 

1. The undertaking being considered is the expansion of the waste disposal site capacity by 100,000 cubic metres. 
 

2. The proposed undertaking is exempt from Schedule II of the EA Act (Individual Environmental Assessment); 
however, the Municipality must first complete the Environmental Screening Process as described under Ontario 
Regulation (O.Reg.) 101/07 (Waste Management Projects).  
  

3. The undertaking will consider the solid municipal waste generated within the Municipality’s service area. 
 

ENVIRONMENTAL SCREENING PROCESS 
 

1. The Environmental Screening Process is a proponent driven self-assessment process. 
 

2. The Process is directed at small, rural waste disposal sites (≤ 100,000 cubic metres). 
 

3. The Process assesses how the environment will be directly or indirectly affected by the project and what actions, if any, are 
required to prevent or mitigate these impacts. 

 
4. Reasonable and practical mitigation measures will be considered to avoid or reduce impacts from the project. 

 
 
 
 
 



  

MUNICIPALITY OF WAWA WASTE DISPOSAL SITE EXPANSION ENVIRONMENTAL 
SCREENING PROCESS 

 

 
         1140.09 

ENVIRONMENTAL SCREENING PROCESS 
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STEP 1: NOTICE OF COMMENCEMENT 
 
The Notice of Commencement was published in September 2016 on several local web sites and was forwarded by mail and 
email to Government Review Team members and other interested parties. 
 
 
STEP 2: IDENTIFY AND DESCRIBE THE PROBLEM 
 
 
The problem being address is the need for additional waste disposal capacity to service the Municipality of Wawa. It has been 
estimated that the existing approved capacity at the waste disposal site will be filled by the year 2021. 
 
 
STEP 3: SCREENING CRITERIA CHECKLIST 
 
 

The Environmental Screening Criteria checklist considers criteria in the following groups (defined by MOECCC): 
 
 
 

 
 
 
 
 

Potential Negative Effects On...

Ground/Surface 
Water Quality Land Uses

Air/Noise 
Quality

Natural 
Environment

Heritage/
Culture

Resources Socio-Economic Aboriginal 
Resources Other Criteria
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STEP 3: SCREENING CRITERIA CHECKLIST 
 
 

1. An initial screening of alternatives to the undertaking was completed to determine whether or not the alternatives 
considered address the stated purpose and are within the Municipality’s ability to implement. 
 

2. The alternatives considered were: 
 

1. Do Nothing; 
2. Construct and operate a thermal destruction facility; 
3. Export waste outside the Municipality; 
4. Establish a new waste disposal site; and 
5. Expand the existing waste disposal site. 

 
3. From the initial screening exercise, it was determined that Alternative 5 – expand the existing waste disposal site is the 

preferred alternative to the undertaking. 
 

4. The MOECC Environmental Screening Criteria Checklist was subsequently applied to Alternative 5 to identify the potential 
for negative environmental effects and, thus, the potential need for mitigating measures.
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STEP 3: INITIAL SCREENING OF ALTERNATIVES 
 

Table 1:  Initial Screening of Alternatives to the Undertaking  

Screening Criteria Alternative 
Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 

1. Does the alternative provide a viable solution to 
the need? NO NO YES YES YES 

2. Does the alternative use proven technologies? YES YES YES YES YES 

3. Is the alternative technically feasible? YES YES YES YES YES 

4. Is the alternative consistent with the Official 
Plan? YES NO YES NO YES 

5. Is the alternative consistent with provincial 
government priority initiatives such as waste 
diversion, energy efficiencies, source water 
protection, and reduction of greenhouse gases? 

YES YES YES YES YES 

6. Will the alternative protect sensitive 
environmental features? YES YES UNCERTAIN YES YES 

7. Is the alternative practical, financially realistic 
and economically viable? NO NO NO NO YES 

8. Is the alternative within the ability of the 
proponent to implement? YES POSSIBLY YES YES YES 

9. Can the alternative be implemented within the 
defined study area? YES NO NO YES YES 

10. Can the alternative be implemented within the 
Municipality’s time frame needed for more disposal 
capacity? 

YES NO NO NO NO 

11. Is the alternative appropriate to the proponent 
doing the study? NO NO NO YES YES 

12. Is the alternative able to meet the purpose of 
the EAA? YES YES YES YES YES 

13. Is the alternative compatible with the 
precautionary approach to decision making in the 
MOE’s Statement of Environmental Values? 

YES YES YES YES YES 

NUMBER OF “NO’S” 3 6.5 5.5 3 1 
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STEP 4: POTENTIAL ENVIRONMENTAL IMPACTS 
 

• Application of the Environmental Screening Criteria Checklist identified the following potential environmental impacts (i.e. 
these are issues potentially requiring mitigation): 
 
 

Surface/Groundwater 
Quality Air/Noise Quality Natural Environment 

 
• Surface water quality may be 

impacted 
 

• Leachate may negatively 
affect groundwater quality 

 
• Natural biodegradation of 

organic material at waste 
disposal site may produce 
landfill gas 
 

• Emissions of dust due to 
unpaved access road 
 

• Possible negative noise 
effects due to landfilling 
operations 
 

• Light pollution from public 
vehicles as well as 
operation/maintenance 
vehicles 

 
• Expansion of site may 

potentially increase the 
number of birds attracted to 
the site, potentially creating 
a hazard 

 

Socio-Economic Heritage and Culture Other Criteria 
 

• As an aerodrome is located 
within 8 kilometres of the 
waste disposal site, a 
possible bird hazard relating 
to flight paths may exist 

 
• As the site is within 300m of 

surface water a Stage 1 
archaeological assessment is 
required. 

 
• Clean wood waste requiring 

disposal will be produced 
during clearing for the 
proposed expansion 
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NEXT STEPS IN THE PROCESS 
 
 

1. The purpose of this Open House is to introduce the project and Environmental Screening Process to the residents of 
the Municipality of Wawa and provide the opportunity for early input into the process. 

 
 
2. Considering feed-back from this Open House, Government Ministries and Indigenous communities, an assessment of 

the potential environmental effects related to the project will be conducted and mitigation measures will be developed 
(if/as required).  

 
  
3. A second Open House will be held to identify any issues or concerns relating to the assessment of anticipated 

environmental effects and to discuss recommended mitigation measures.   
 
 
4. Comments will be incorporated into an Environmental Screening Report that will include the results of review and 

consultation activities as well as mitigation and impact management measures. 
  
 
5. Following its completion, the Environmental Screening Report will be available for review and comment by interested 

Government Ministries, Indigenous communities and members of the public for a period of 60 days prior to 
implementing the project.  
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Municipality of Wawa 
Proposed Waste Disposal Site Expansion 
Environmental Screening Process  

  
Kresin Engineering Corporation 

Table A Screening Assessment of Alternatives to the Undertaking      

Screening Criteria Alternative 1 – 
Do Nothing 

Alternative 2 –
Thermal 

Processing 
Facility 

Alternative 3 – 
Export Wastes 

Alternative 4 – 
Establish a New 

Landfill 

Alternative 5 – 
Expand Existing 

Site 

1. Does the alternative provide a viable solution to the need? 
 

No. 
The Municipality 

would have no 
disposal capacity 

within its 
boundaries. 

 

No. 
Capacity would 
still be needed to 

dispose of 
residual wastes. 

 

Yes. Yes. Yes. 

2. Does the alternative use proven technologies? 
 Yes. 

Yes. 
Few Ontario 
approvals. 

 

Yes. Yes. Yes. 

3. Is the alternative technically feasible? Yes. Yes. Yes. Yes. Yes. 

4. Is the alternative consistent with the Official Plan? Yes. 

No. 
Approval under 
the Planning Act 

and amendment to 
the Official Plan 

required. 
 

Yes. 

No. 
Approval under 
the Planning Act 

and amendment to 
the Official Plan 

required. 
 

Yes. 

5. Is the alternative consistent with provincial government priority initiatives such as waste diversion, energy 
efficiencies, source water protection, and reduction of greenhouse gases? 
 

Yes. 
To the extent 

feasible at a small 
site. 

 

Yes. No. 

Yes. 
To the extent 

feasible at a small 
site. 

Yes. 
To the extent 

feasible at a small 
site. 

6. Will the alternative protect sensitive environmental features? 
 

Yes. 
Mitigating 
techniques 
required. 

 

Yes. 
Mitigating 
techniques 
required. 

Uncertain. 
 

Yes. 
Mitigating 
techniques 
required. 

Yes. 
Mitigating 
techniques 
required. 

7. Is the alternative practical, financially realistic and economically viable? 

No. 
Would increase 

cost to Municipal 
tax payers and 

other users. 
 

No. 
Approvals, 

construction and 
operation of a 

thermal 
processing facility 
would be costly in 

comparison to 
other alternatives. 

No. 
Would increase 

cost to Municipal 
tax payers and 

other users. 

No. 
Approvals, 

construction and 
operation of a new 
landfill would be 

costly in 
comparison to 

other alternatives 
(except for 

alternative 5). 

Yes. 



Municipality of Wawa 
Proposed Waste Disposal Site Expansion 
Environmental Screening Process  

  
Kresin Engineering Corporation 

Table A Screening Assessment of Alternatives to the Undertaking      

Screening Criteria Alternative 1 – 
Do Nothing 

Alternative 2 –
Thermal 

Processing 
Facility 

Alternative 3 – 
Export Wastes 

Alternative 4 – 
Establish a New 

Landfill 

Alternative 5 – 
Expand Existing 

Site 

8. Is the alternative within the ability of the proponent to implement? 
 Yes. 

Possibly. 
Training of staff 
to operate and 

maintain or hiring 
outside expertise 

is required. 
 

Yes. Yes. Yes. 

9. Can the alternative be implemented within the defined study area? Yes. 

No. 
A method to 

accommodate 
residual waste is 

required. 
 

No. 
Exporting wastes 
would require a 

disposal 
site/option beyond 

the study area. 
 

Yes. 
It may be possible 
to find a suitable 

site within the 
study area. 

Yes. 
Site expansion 

may occur to the 
north of the 
existing site. 

10. Can the alternative be implemented within the Municipality’s time frame needed for more disposal 
capacity? Yes. No. 

No. 
It is unclear where 

exported waste 
would be disposed 

of.  It may take 
several months for 
site selection and 

assessments to 
grant approval to 
export municipal 

waste. 
 
 

No. 
Site selection, 
approval, and 
construction 

would require an 
extended 

timeframe. 

No. 

11. Is the alternative appropriate to the proponent doing the study? No. No. No. Yes. Yes. 

12. Is the alternative able to meet the purpose of the EAA? Yes. Yes. Yes. Yes. Yes. 

13. Is the alternative compatible with the precautionary approach to decision making in the MOE’s Statement 
of Environmental Values? Yes. Yes. Yes. Yes. Yes. 

NUMBER OF “NO’S” 3 6.5 5.5 3 1 

 
NOTES: 1. “Possibly” and “Uncertain” received “NO” scores of 0.5. 
  2. The alternative(s) with the lowest score(s) is preferred. 
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Ground and Surface Water Assessment Report  
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Ryan Wilson

Subject: RE: Wawa WDS Expansion  EA Hydrogeology Review

From: Majerovich, Mira (MECP) [mailto:Mira.Majerovich@ontario.ca]  
Sent: Wednesday, April 14, 2021 3:49 PM 
To: Chris Kresin <Chris@kresinengineering.ca> 
Subject: Wawa WDS Expansion EA Hydrogeology Review 
 

 
Good afternoon Chris— 

First off, I want to thank you again for your patience with receiving this response, the second, from our technical support 
group (surface water comments were forwarded earlier in the year and are attached again here for your information). In 
the interest of time, I have forwarded along our hydrogeologist’s comments in this email. If you prefer to have these on 
letterhead, please let me know.  
 
MECP examined the hydrogeological aspects of the following documents, entitled:  
 
ꞏItem 1: “RE: Municipality of Wawa, Michipicoten Landfill Site Groundwater and Surface Water Assessment Report – 
response to review comments.” Memorandum from Scott Parker (MECP) to Mira Majerovich (MECP) 22 October 2019. 
 
ꞏ Item 2: “RE: Municipality of Wawa, Michipicoten WDS Expansion Environmental Screening Process” Memorandum from 
Archana Uprety (MECP) to Mira Majerovich (MECP) 28 October 2019. 
 
ꞏ Item 3: “Re:  Municipality of Wawa, Michipicoten Landfill Site, Groundwater and Surface Water Assessment Report” 
Kresin Engineering Corporation, 30 January 2020. 
 
ꞏ Item 4 “Drawing A: The Corporation of The Municipality of Wawa, GW And SW Assessment Report, Interpreted 
Groundwater Contours” Kresin Engineering Corporation, 30 January 2020.  
 
ꞏ Item 5: “Re:  Municipality of Wawa, Michipicoten Landfill Site, Groundwater and Surface Water Assessment Report” 
Kresin Engineering Corporation, 4 August 2020. 
 
The reviewer’s site knowledge is further informed by a document previously reviewed by A. Uprety entitled: 
 
ꞏ Item 6: “Summaries of Historical Analytical Results”, Appendix B of “Municipality of Wawa, Michipicoten Landfill Site, 
Groundwater and Surface Water Assessment Report” Kresin Engineering Corporation, 23 April 2019. 
 
The reviewer had no previous involvment with this site and the ongoing EA process.  Based upon the provided 
information, the reviewer submits the following comments for your consideration.  
 
1. The reviewer has not identified hydrogeological reasons that might disqualify the described site expansion from further 
consideration. 
 
2. There is negligible potential for domestic water well impacts.  Groundwater will ultimately discharge to the Michipicoten 
River, which surrounds the fill area on three sides. Figure A of Item 5 depicts the existence of a Contaminant Attenuation 
Zone (CAZ) extending to the river to the west of the existing fill area.    
 
3. The site owners propose expanding the CAZ to the river on the south and west of the existing and proposed fill areas. 
Figure 7 of Item 5 depicts the proposed extent of the expanded CAZ.  
 
4. Substantiated legal care and control of the proposed CAZ lands should be established as a pre-condition prior to any 
waste disposal within a proposed expansion area.  
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5. Once the site owners’ legal care and control of the proposed CAZ to the river boundary becomes an established fact, 
there is a high probability that this will prevent leachate impacts to groundwater on adjacent properties.  This would satisfy 
the intent of Reasonable Use Guideline B-7 indefinitely.  This is satisfactory. 
 
6. No permanent structures appear to exist within a kilometer of the fill area. Passive methane management is likely to be 
effective.  
 
7. Under Reasonable Use Guideline B-7, the reasonable use of groundwater is determined on a case-by-case 
basis.  Once the CAZ extends to the Michipicoten River, the highest reasonable use of groundwater within the CAZ is 
unlikely to be human consumption. There is no obvious rationale for development of reasonable use criteria based upon 
the Ontario Drinking Water Standards / Objectives.  
 
8. The next highest reasonable use of groundwater will be baseflow recharge to the Michipicoten River. Groundwater 
quality should be compared to criteria for the protection of the natural functions of the river (i.e. PWQO’s, CWQS’s, 
etc.).  The Hydrogeologist will defer to the opinions of the Regional Surface Water Scientist on which criteria are most 
appropriate.   
 
9. The proposed size of the fill area exceeds 40,000 m3. Ontario Regulation 232/98 applies. During an approval pre-
submission process the proponents will be required to develop a detailed site Design and Operations plan that complies 
with the Regulation.  
 
10. The Design and Operations Plan should include a groundwater monitoring and reporting program consistent with (but 
not limited to) the MECP Technical Guidance Document entitled, “Monitoring and Reporting for Waste Disposal Sites, 
Groundwater and Surface Water” (Ministry of the Environment Operations Division, November 2010).  
 
11. Figures A and 7 of Item 5 clearly infer that groundwater will flow west, southwest and south from the proposed 
“Alternative Two” landfill expansion area toward the Michipicoten River. The groundwater reviewer notes that no 
groundwater quality monitoring infrastructure exists in these downgradient flow directions. The Design and Operations (D 
& O) plan must address this.  
 
12. The D & O plan will need to include an effective contingency plan and trigger mechanism to prevent impacts to the 
Michipicoten River. Typical contingency actions for naturally attenuating waste disposal sites include CAZ expansion, 
engineered leachate controls, or site cover and closure. In this case, further CAZ expansion appears unlikely. The 
contingency plan concepts should therefore focus upon engineered leachate controls, early site closure, or both.  
 
Statement of Limitations 
 
The purpose of the preceding review is to provide advice to the Ministry of the Environment, Conservation and Parks 
regarding subsurface conditions based on a review of the information provided in the above-referenced documents.   
The conclusions, opinions and recommendations of the reviewer are based on information provided by others, except 
where otherwise noted.   
 
The Ministry cannot guarantee that the information that is provided by others is accurate or complete.  A lack of specific 
comment by the reviewer is not to be construed as endorsing the content or views expressed in the reviewed material. 
 
Please let me know if you want to discuss these comments further. 

Thank you, 

 
Mira Majerovich  
A/ Environmental Assessment Coordinator/Resource Planner  
Project Review Unit | Environmental Assessment Branch | MECP  
 807.707.5052 |  Mira.Majerovich@ontario.ca |  
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Ryan Wilson

From: Majerovich, Mira (MECP) <Mira.Majerovich@ontario.ca>
Sent: September 25, 2020 3:22 PM
To: Chris Kresin
Subject: RE: Wawa Landfill Expansion EA

Good afternoon Chris— 
 
Unfortunately our groundwater unit does not have the capacity to review the additional material at 
this time, and I have not been given a timeline for review comments. I do however have comments 
from surface water—I was waiting to send one ministry response back to you, but will opt to forward 
these in this email, and send groundwater when it is completed:  
 
From Surface Water: 
I have reviewed the additional information provided in the email for the Wawa WDS proposed 
expansion. The August 4th, 2020 memorandum states that ground penetrating radar was used to 
interpret groundwater flow direction at both the existing WDS and proposed expansion area and was 
correlated with existing boreholes and monitoring wells. The memorandum indicates that there is a 
groundwater divide coincident with a bedrock high shown on Drawing A (Rev. 1). Considering the 
direction of interpreted groundwater flow and the shape and orientation of the proposed expansion 
area, it is predicted that leachate from the existing fill area will not flow into the proposed expansion 
area (or existing attenuation area).  
 
Based on the calculations provided in the Municipality of Wawa, Michipicoten Landfill Site, 
Groundwater and Surface Water Assessment Report – Expansion of the Municipal Waste Disposal 
Site, dated July 27, 2018, the available contaminant attenuation zone (CAZ) area (revised to 27.2 ha 
in the August 4th memorandum) to the south/southwest of the proposed expansion area (Alternative 
2) should provide sufficient attenuation area for the proposed expansion (based on the reports 
calculation of a required CAZ of 13 ha). However, the Michipicoten River will still limit the size of the 
available CAZ for the existing site (approximately 6.5 ha) since the proposed expansion does not 
alter the leachate flow path of the existing site.  
 
I apologize the groundwater piece is missing, but it will be reviewed as soon as our unit can manage. 
I hope this helps somewhat. 
 
Regards, 
Mira 
 
From: Chris Kresin  
Sent: September 25, 2020 8:44 AM 
To: Majerovich, Mira (MECP)  
Subject: RE: Wawa Landfill Expansion EA 
 

CAUTION -- EXTERNAL E-MAIL - Do not click links or open attachments unless you recognize the 
sender. 

Hi Mira, 
 
I’m just following-up your note below. 
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Does the tech support team have any questions or require additional information? 
 
Thanks, 
 
Chris 
_________________________________ 
Chris Kresin, M.Sc.(Eng.), P.Eng.  
Consulting Engineer 
 

 
 
Kresin Engineering Corporation - 536 Fourth Line East, Sault Ste. Marie, ON, P6A 6J8 - tel: 705-949-4900, fax: 705-949-9965 
 
The information contained in this e-mail is confidential and intended only for the addressee(s). If you have received this communication in error, please 
notify us immediately and delete and/or destroy it and all copies of it. Thank you. 
 
From: Majerovich, Mira (MECP) [mailto:Mira.Majerovich@ontario.ca]  
Sent: Wednesday, August 05, 2020 8:59 AM 
To: Chris Kresin <Chris@kresinengineering.ca> 
Cc: 'Cory Stainthorpe' <cstainthorpe@wawa.cc> 
Subject: RE: Wawa Landfill Expansion EA 
 
Good morning Chris— 
 
Thanks for the additional information regarding the Wawa expansion project. I will forward this along 
to the technical support team that reviewed this and will respond once they have provided comment. 
 
Cheers, 
Mira 
 
From: Chris Kresin <Chris@kresinengineering.ca>  
Sent: August 4, 2020 8:26 AM 
To: Majerovich, Mira (MECP) <Mira.Majerovich@ontario.ca> 
Cc: 'Cory Stainthorpe' <cstainthorpe@wawa.cc> 
Subject: Wawa Landfill Expansion EA 
 

CAUTION -- EXTERNAL E-MAIL - Do not click links or open attachments unless you recognize the 
sender. 

Hi Mira, 
 
I hope that you are well. 
 
Attached with this email is a letter providing MECP with additional information to assist with the review of the proposed 
expansion of the Wawa municipal landfill. 
 
We hope that this additional information will be sufficient to support the completion of MECP’s review allowing the 
Municipality to complete the EA screening process and proceed with obtaining the required EPA approvals to allow 
construction and operation of the expanded site. 
 
If you have any questions or wish to discuss this letter, please let me know. 
 
Thank you, 
 
Chris 
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_________________________________ 
Chris Kresin, M.Sc.(Eng.), P.Eng.  
Consulting Engineer 
 

 
 
Kresin Engineering Corporation - 536 Fourth Line East, Sault Ste. Marie, ON, P6A 6J8 - tel: 705-949-4900, fax: 705-949-9965 
 
The information contained in this e-mail is confidential and intended only for the addressee(s). If you have received this communication in error, please 
notify us immediately and delete and/or destroy it and all copies of it. Thank you. 
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1.0 Introduction 
 
The 2.6 hectare Michipicoten landfill site is situated on a 22 hectare parcel of property owned by the 
Municipality of Wawa (Municipality). Accessed from High Falls Road, the site is situated near the 
southerly boundary of the Municipality, just north of the Michipicoten River (Drawing 1). 
 
In September 2016, the Municipality initiated the Environmental Screening Process for Waste 
Management Projects established under Ontario Regulation 101/07. The process exempts certain 
projects from Schedule II of the Environmental Assessment Act, in this case a proposed landfill site 
expansion of 100,000 cubic metres. The initial screening assessment has identified that the proposed 
undertaking (i.e. expansion) has the potential to impact ground and surface water quality associated 
with the natural attenuation of landfill leachate. In this context, the purpose and scope of the 
assessment described in this report are to present: 
 

1. An assessment of the conditions at the site and immediate vicinity; 
2. A description of the existing hydrogeological conditions below and down gradient of the  facility; 
3. An outline of soil composition, stratigraphy, groundwater flow and the depth to the water table; 
4. An estimate of the quality of leachate generated and the leachate attenuation capability of the 

soils; 
5. A determination of possible exceedances of the Ministry's document entitled, "Incorporation of 

the Reasonable Use Concept Into MOE Groundwater Management Activities” Guideline B-7 
(Formerly 15-08)”, PIBS 430e; 

6. A description of the surface water features in the area (watershed) and near the site; 
7. Estimates of the quantities of surface water flows generated at and upgradient from the site and 

within the watershed; 
8. A discussion on water quality in the receiving water body (Michipicoten River); 
9. Discussion on the impacts of waste disposal on the ground and surface water at the site and 

along property boundaries; and 
10. A proposal for a monitoring program to capture the chemical and physical parameters of 

concern for both ground and surface water. 
 
2.0 Field and Laboratory Work 
 
Field work was initiated in 1980 (by others) with the installation of 2 monitoring wells downgradient 
(westerly) from the waste disposal site (MW-1 and MW-2). In 2010, three (3) additional monitoring wells 
were constructed: MW-3 (background), MW-4 and MW-5 (cross / downgradient). A second background 
monitoring well was constructed in 2012 (MW-6), a source monitoring well in 2017 (MW-7) and a 
downgradient well was constructed to the south east of the fill area (MW-8) in 2018. 
 
All (8) monitoring wells (MW-1 to MW-8) were extended to depths below the water table and at least 2 
monitors (MW-3 and MW-5) were extended to refusal at bedrock. Each borehole was equipped with a 
single standpipe assembly, comprising a 50 mm diameter, flush-jointed PVC riser pipe and varying 
lengths of PVC screen, with the annulus opposite the screened interval backfilled with silica filter sand. 
Copies of well logs for MW-3 to MW-8 inclusive are presented in Appendix A and well locations are 
denoted on Drawing 2. Well logs for MW-1 and MW-2 are not available; however, information was 
sourced from the well construction records and is also included in Appendix A. 
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Soil samples were collected during construction of monitoring wells to examine surficial sediments and 
to verify if saturated conditions occurred near the ground surface. The shallow overburden in the area 
largely comprises medium sand with gravel interspersed. Saturated conditions were encountered at 
depths of roughly 35 to 40 metres within the fine to medium sand formation. 
 
Water-levels have been measured in and water samples collected from the groundwater monitors twice 
annually and reported on in annual operations reports. Water samples have also been collected twice 
annually from locations in the Michipicoten River and Trout Creek. Water samples are sent to an 
accredited laboratory for analysis. 
 
3.0 Site Specific Conditions 
 
The Northern Ontario Engineering Geology Terrain Study for the Michipicoten Area (NTS 41N/NE, 1980) 
was referenced to develop descriptions of site specific conditions, supplemented by observation. From 
the Study, the site is situated in an outwash plain of sand and gravel in a terraced area with mainly low 
local relief. South of the site (north of the River), the area is described as a glaciofluvial delta. 
 
3.1 Drainage 
 
The site is located within a glaciofluvial deposit, having low local relief and dry drainage conditions as 
well as some areas to the north and east that are characterized by bedrock outcrops, organic terrain 
(peaty) with low local relief and wet and dry drainage conditions exist closer to the Michipicoten River. 
Topographically, the land surface gradually slopes south and south-westward across the site and, 
ultimately, down an embankment to the Michipicoten River (Drawing 3). 
 
Distinct watercourses are not evident on the site. This, coupled with no obvious indication of overland 
sheet flow, suggests that the bulk of surface water runoff infiltrates into the granular surficial sediments. 
 
3.2 Overburden 
 
Stratigraphic sections were prepared from the borehole information to interpret the distribution of 
overburden formations beneath the study area. These sections are shown on Drawings 4 and 5. 
 
The boreholes were constructed in Pleistocene-Age glaciofluvial sediments. Beneath the upper coarser 
sand-gravel sediments, the formation generally comprises a thick interval of sand with traces of silt, 
which in turn is underlain by silty clay sand upgradient of the fill area. The overburden thickness ranges 
from about 42 metres to about 48 metres. 
 
3.2.1 Hydraulic Conductivity 
 
Referencing the well logs, shallow overburden units are medium grained sand with traces of gravel and 
the wells are screened in a layer of fine sand containing traces of silt. 
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The overburden aquifer has not been tested to estimate hydraulic conductivity. Considering the nature 
of the soils and referencing published values for soil types, it is assumed that the hydraulic conductivity 
of the shallow overburden is in the range of 10-3cm/s and the deep overburden in the range of 10-4cm/s. 
 
Vertical hydraulic conductivity is estimated to be one order of magnitude lower, as has been typically 
reported for stratified granular sediments. 
 
3.3 Bedrock 
 
The area is underlain by early Precambrian-age bedrock, near the southerly edge of a metavolcanic-
metasedimentary belt containing mineral occurrences. 
 
MW-3 and MW-5 both encountered refusal at bedrock ranging in depths from 42.7m to 45.7m, sloping 
to the west / southwest, similar to observations of surface topography. Further, an attempt to advance a 
borehole east of MW-8 encountered refusal at suspected bedrock at a depth of approximately 22m. 
 
3.4 Groundwater Recharge 
 
Long-term streamflow data assembled by Environment Canada for the Michipicoten River is collected at 
the Scott Falls generating station, which regulates the flow. Although an estimate of the annual water 
surplus can be developed using streamflow for the area, the assessments herein were completed using a 
recharge value of 250mm/year (as suggested in Ministry of the Environment, Conservation and Parks 
guidance documentation). 
 
3.5 Groundwater Movement 

Based on a review of recorded water-level elevations obtained from the groundwater monitors, the 
potentiometric surface was interpreted to slope west to south-west (Drawing 6) toward the 
Michipicoten River. In general, the interpreted direction of flow follows the ground topography (Drawing 
7). The landfill location lies within a River meander and, south of the existing fill area, topography begins 
to slope to the south also toward the Michipicoten River. Referencing Drawing 2, the gradient between 
MW7 and MW2 is 0.007m/m (westerly) and between MW7 and MW5 is 0.03 (southerly). From a 
groundwater flow perspective, then, the location is interpreted to lie on or near a divide with infiltrating 
precipitation eventually discharging to the River. 
 
Considering water table elevations recorded in the spring of 2018, the lateral groundwater gradient at 
the site was estimated to be about 0.03m/m prior to ultimately discharging at the River. Vertically, 
groundwater is interpreted to move downward beneath the existing and proposed fill areas as well as in 
areas downgradient at a gradient in the range of 0.39m/m. 
 
Groundwater movement within the underlying bedrock will be controlled by the fracture 
density/distribution, which cannot be thoroughly assessed without extensive testing. Considering the 
setting, the overburden formations are interpreted to be capable of transmitting the infiltrating 
precipitation, and the bedrock flux is expected to be low and likely in the direction of the overburden 
flux. 
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Based on the above, precipitation infiltrating the proposed fill and catchment areas is expected to move 
downward through surficial formations to the groundwater transmission zone, being the underlying 
fine-medium silty sand. As groundwater travels laterally south to southwestward, it is expected to 
eventually discharge into the Michipicoten River (some 230m downgradient from the site boundary). 
 
3.6 Groundwater Velocity  
 
Groundwater movement is influenced by the hydraulic conductivity and the prevailing hydraulic 
gradients of the transmitting formations and may be estimated by the following Darcy flow equation: 
 
 

𝑣𝑣 =
𝑘𝑘𝑘𝑘
𝑆𝑆𝑆𝑆

 

 
 

where: v = groundwater velocity (L/t) 
 k = hydraulic conductivity (L/t) 
 i = hydraulic gradient, dimensionless 
 Sy = specific yield, dimensionless (estimated to be 0.3) 
 

At the estimated lateral gradient of 0.03m/m and hydraulic conductivity of 10-3cm/s, the groundwater 
may move at a rate of 31.5 metres per year within the fine-medium sand/silty sand formation. 
Consequently, the travel time for a leachate plume originating at the existing fill area to reach the 
downgradient boundary at the Michipicoten River, depending on the continuity of formations 
encountered, is estimated to be in the range of about 7 years in a westerly direction and may exceed 20 
years in a south-westerly direction. 
 
At a vertical gradient of about 0.39m/m, the groundwater velocity would be in the range of about 40 
metres per year at the estimated hydraulic conductivities of the fine to medium silty sand formations. 
Using an overburden thickness of 35m above the observed water table elevations, groundwater would 
require about 1 year to reach the saturated formation. 
 
At the calculated horizontal and vertical groundwater velocities, precipitation (or leachate) reaching the 
underlying groundwater system will travel for less than 10 years before eventually discharge to where 
the fill area is nearest the Michipicoten River. 
 
3.7 Groundwater Flux 
 
Within the landfill area, CAZ and upland areas, groundwater recharge occurs throughout as a downward 
gradient prevails and groundwater discharge occurs laterally through the overburden sequence toward 
the Michipicoten River. Historically, the direction of flow has been interpreted to be westerly and south-
westerly from the existing fill area. As the landfill site is located within a meander of the Michipicoten 
River, the direction of flow is also interpreted to have a southerly component at locations south of the 
existing fill area. Groundwater flux is determined by applying the flux equation: 
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𝑄𝑄 = 𝑘𝑘 𝑖𝑖 𝐴𝐴 
 

where: Q = groundwater flux (m3/d) 
 k = hydraulic conductivity (m/d) 
 i = hydraulic gradient, dimensionless 
 A = area through which flux occurs (m2) 

 
Within the overburden, the thickness of the water transmitting zone was determined to be the 
difference between average water table elevation (considering MW3 and MW2) and the assumed 
elevation of the bottom of the Michipicoten River (2m deeper than the lowest water table elevation in 
MW2). This, coupled with a width of flow equivalent to the width of the CAZ, results in a cross-sectional 
area of flow equivalent to 4,520m2. Applying the flux equation, the lateral groundwater flow is 
calculated to be about 120m3/day. 
 
3.8 Groundwater Quality 
 
Groundwater samples have been collected and analyzed twice annually for more than the past 10 years. 
Tables E.1 to E.14 (Appendix B) present summaries of the analytical results from samples obtained at 
each monitoring well location. Certificates of Analysis for the 2017 sampling events are presented in 
Appendix C and plots showing water quality trends in Appendix D. 
 
Groundwater obtained from MW6 (background well) generally displays the lowest levels for typical 
leachate indicator parameters. Considering this, naturally occurring levels of water quality parameters 
are not elevated, judged by whether or not concentrations exceed the Ontario Drinking Water Quality 
Standards (ODWQS). 
 
Parameter concentrations are elevated compared to background conditions at each downgradient well, 
MW1 displaying the greatest frequency and number of such occurrences. Water quality in samples 
collected from the source well and downgradient wells suggests that the landfill is producing weak 
leachate. This may in-part be due to the interpreted lack of groundwater mounding conditions and/or a 
result of monitoring well placement. Comparing data from samples collected at MW1 (intermediate) 
and MW2 (boundary) in 2018 to Reasonable Use Criteria, exceedances for iron, manganese, alkalinity, 
DOC, pH and TDS were identified, as presented on Table 1. 
 

Table 1: Summary of RU Criteria and Analytical Results – 2018 

Parameter 
ODWS 

(Cr) 
MW6 
(Cb) 

R.U. Criteria 
(Cm) 

Spring 2018 Fall 2018 
MW1 MW2 MW1 MW2 

VOCs        
1,4 Dichlorobenzene - H 0.005 0.0005 0.0016 ND ND NT NT 

Benzene - H 0.005 0.0005 0.0016 ND ND NT NT 
Dichloromethane – H 0.05 0.002 0.014 ND ND NT NT 

Toluene – A 0.024 0.0005 0.012 ND ND NT NT 
Vinyl Chloride – H 0.002 0.0005 0.00088 ND ND NT NT 
Dissolved Metals        

Arsenic –H 0.01 0.00099 0.0032 0.00031 0.00013 0.00041 0.00016 
Barium – H 1 0.016 0.26 0.066 0.024 0.071 0.027 
Boron – H 5 0.01 1.26 0.23 0.015 0.24 0.016 
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Table 1: Summary of RU Criteria and Analytical Results – 2018 

Parameter 
ODWS 

(Cr) 
MW6 
(Cb) 

R.U. Criteria 
(Cm) 

Spring 2018 Fall 2018 
MW1 MW2 MW1 MW2 

Cadmium – H 0.005 
0.00001

1 
0.0013 0.000045 ND ND ND 

Chromium – H 0.05 0.00032 0.013 0.00035 ND 0.00035 ND 
Copper – A 1 0.00095 0.5 0.0018 ND 0.00021 ND 

Iron – A 0.3 0.01 0.16 0.053 ND 0.294 0.045 
Lead – H 0.01 0.00005 0.0025 ND ND ND ND 

Mercury – H 0.001 0.00001 0.00025 ND ND ND ND 
Magnesium - 9.18 - 25.3 9.99 29.5 10.7 

Manganese – A 0.05 0.00036 0.025 2.25 0.11 2.62 0.12 
Nickel - 0.0005 - 0.0044 ND 0.006 ND 

Potassium - 2.14 - 6.91 2.33 7.15 2.5 
Sodium – A 200 1.73 100.86 15 2.46 14.8 2.53 

Zinc - A 5 0.003 2.5 0.02 0.014 0.0016 0.14 
General Chemistry        

Alkalinity – OG 30-500 142 86-321 511 168 549 213 
Ammonia - 0.049 - 0.7 0.058 0.91 0.22 

BOD5 - 2 - ND ND ND 2.2 
Chloride – A 250 0.37 125.18 8.74 0.64 10.5 0.69 

COD - 22.75 - 127 ND 38 28 
Cond. (us/cm) - 274.5 - 953 329 968 324 

DOC – A 5 1.2 3.1 6.5 6.5 7.71 1.97 
Nitrate – H 10 0.035 2.53 ND ND ND 0.022 
Nitrite – H 1 0.01 0.26 0.01 ND ND ND 
pH – OG 6.5-8.5 7.95 7.23-8.23 7.05 7.47 7.12 7.62 

Sulphate – A 500 11.9 256 23.9 1.12 28.1 2.18 
TDS – A 500 162 331 557 177 576 189 

TKN - 0.45 - 3.88 0.18 1.43 0.32 

TP - 0.9 - 0.024 0.011 0.0063 0.015 
Notes: A – aesthetic, H – health related, OG – op. guideline, Bolded/shaded values exceed R.U. Criteria, ND – below DL 
Cb - median values of all previous sampling events.  Laboratory detection limits used where concentrations were ND 
 
Although groundwater concentrations of certain parameters exceed Reasonable Use Criteria, 
considering that groundwater ultimately discharges to the Michipicoten River an assessment of the 
potential impact to the Michipicoten River referencing the Provincial Water Quality Objectives (PWQO), 
Canadian Water Quality Guidelines (CWQG) and Aquatic Protection Values (APV) is required. Section 5.0 
of this report presents such an assessment. 
 
Water levels in the Michipicoten River downgradient from the landfill site fluctuate depending on the 
flow allowed through the Scott generating station (GS). It is believed that the water level fluctuation 
varies higher and lower than the water table elevation adjacent to the River, as determined in MW-2. It 
is also believed that the fluctuations cause changing water quality conditions in monitoring well 2.  
When the River stage is high, the monitoring well is likely impacted by River water. It is therefore 
important to determine the elevation of the River stage concurrent with the collection of water samples 
from MW-2 and that the potential for surface water influence is assessed. 
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4.0 Landfill Impact 
 
The landfill site has been developed as a natural attenuation landfill where the gases and leachate 
produced by the refuse are discharged to the natural environment without engineered controls and/or 
treatment facilities. 
 
4.1 Landfill Gases/Odour 
 
No monitoring for landfill gases has been undertaken at the existing site and no public concerns have 
been received by the Municipality regarding odour. 
 
Similar to the existing fill area, the proposed expansion incorporates shallow (3m deep) excavated 
trenches followed by area fill to a final height of 7m above original ground elevation. Refuse-derived 
gases should be readily attenuated by natural venting through the refuse capping and within the 
adjacent buffer zone. Odours may be an occasional nuisance for distances of a few hundred metres, but 
should be manageable by adherence to proper landfilling procedures. The nearest residence is located 
more than 8.5 kilometres from the site and should not be adversely impact by landfill odours. 
 
4.2 Leachate Generation 
 
Noting that the shallow trenches are well above the observed water table elevation, the existing and 
proposed fills area are/will be founded in unsaturated sediments. As a result, landfill leachate would 
most significantly be generated during the seasonal water-surplus periods when precipitation and/or 
snow melt infiltrate into the landfill. With the expected lack of groundwater mounding within the waste 
material, leachate strength is expected to be mitigated. With an annual depth of infiltration of 250mm 
and a fill area of 2.6ha, about 18m3/day of leachate may be produced at the existing fill area. 
 
Several processes are locally available to attenuate leachate including: 
 

1. Dilution by groundwater underflow; 
2. Dilution by infiltrating precipitation on the adjacent downgradient lands; 
3. Adsorption onto the soils beneath and downgradient from the landfill; and, 
4. Chemical and biological transformations in the underlying groundwater system. 

 
As adsorption and bio-chemical attenuation cannot be reliably quantified, dilution is relied on as the 
attenuation mechanism when assessing what water quality impacts may occur within the groundwater 
system downgradient of the proposed landfill. The assessment herein considers only the dilution 
provided by precipitation infiltrating the downgradient lands. 
 
Natural attenuation landfill assessments are typically focussed on demonstrating that adequate dilution 
is perennially available to decrease the surrogate landfill contaminant. The assessment described herein 
considers the fate of chloride as a non-reacting, mobile leachate constituent to identify requirements to 
ensure its effective attenuation. By meeting requirements for chloride, it is assumed that other less 
mobile and/or more reactive leachate constituents would be attenuated to acceptable levels. 
Historically, such assessments have been accepted by the Province, provided that routine water quality 
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monitoring is undertaken to promptly detect adverse quality variations resulting from the landfilling 
operation. 
 
4.2.1 Other Leachate Indicators 
 
Other leachate indicator parameters considered in this case are iron, manganese, alkalinity, dissolved 
organic carbon (DOC), hardness and TDS. Although the concentrations of some of these parameters in 
leachate (MW7) are greater in magnitude than the concentration of chloride (see Table 2), the required 
degrees of attenuation (dilution) to meet the allowable concentrations at a CAZ boundary are less in 
many cases. This is discussed further in sub-section 4.3.3. 
 
 

Table 2: Fall 2018 Concentrations of Selected Leachate Indicators (mg/L) 

Parameter 
Well 7 

(source) 
Well 6 

(background) 
R.U. Criteria 

(Cm) 
Well 2 

(boundary) 
Iron 2.65 ND 0.16 0.045 

Manganese 2.81 ND 0.025 0.12 
Alkalinity 468 142 86-321 213 

Dissolved Organic Carbon 4.81 1.1 3.1 2.0 
Hardness 463 145 107.8 181 

Total Dissolved Solids 500 163 331 189 
Chloride 462 0.34 125.18 0.69 

 
 
4.2.2 Chloride Strength to Calculate CAZ 
 
Chloride strength varies according to several factors, including the method and rate of disposal, 
infiltration of precipitation, degree of groundwater mounding and the specific composition of refuse. 
Long term quality sampling of moderate-sized Ontario landfills suggests that the chloride concentration 
may range from about 100 mg/l to over 1000 mg/l. Over the past several years of groundwater quality 
monitoring at the existing waste disposal site, the maximum chloride concentration was determined to 
be 462mg/L at MW7. 
 
A chloride concentration of about 700mg/L is estimated by applying the wet density of 1.8mg of chloride 
per tonne of waste presented in Table 1 of O. Reg. 232/98 to the expanded site volume (330,383m3) and 
expected leachate volume (13,000m3/yr) over 40 years. The leachate chloride strength used in the 
attenuation calculations below is 750mg/L. 
 
4.3 Leachate Attenuation 
 
To comply with Ministry of the Environment, Conservation and Parks (MECP) requirements, acceptable 
groundwater quality is typically assessed by applying the Reasonable Use (RU) concept. The RU concept 
requires that the concentration of specific constituents at the downgradient site boundary must be less 
than their maximum permissible Reasonable Use concentration. In this case, however, leachate 
impacted groundwater discharges into the Michipicoten River after some level of attenuation. 
Accordingly, potential impact(s) from the discharge of potentially leachate impacted groundwater to the 
River must also be assessed. 
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A Contaminant Attenuation Zone (CAZ) is normally established in the area hydrogeologically 
downgradient from the waste disposal site to provide attenuation of contaminants to acceptable levels. 
A CAZ in this case will provide a level of attenuation prior to discharge to the Michipicoten River. 
 
4.3.1 CAZ - Existing Site 
 
For the purpose of identifying the maximum allowable concentration of a particular parameter at a site 
boundary, the MECP RU Policy is used.  The Policy is applied to groundwater at property boundaries and 
to parameters with aesthetic and health-related concentrations in the ODWQS.  The calculation of RU 
concentrations is based on one-half of the ODWS concentrations for aesthetic parameters, and one-
quarter of the ODWQS concentrations for health-related parameters.  
 
The RU calculation is based on the relationship:   Cm = Cb + x(Cr – Cb) 
 
where:  Cm is the maximum allowable concentration at the property boundary, 
  Cb is the background concentration (MW7), 
  Cr is the ODWS concentrations, and 
  x is 0.5 for non-health related parameters and 0.25 for health-related parameters. 
 
Using a background concentration of 0.37mg/L (the median of 12 sample results at the background 
monitoring well) and x = 0.5 for chloride, the RU maximum allowable chloride concentration at the 
downgradient boundary of the CAZ is calculated to be 125mg/L. 
 
In order to meet the maximum RU concentration of 125mg/L, the following equation was used to 
determine the required CAZ area at the existing Wawa WDS: 
 
 
 
  
  
 
where: A is the refuse area; 
 C is the average concentration of a particular leachate constituent (chloride in this case); 
 Cm is the maximum allowable concentration at the property boundary; and 
 Cb is the background concentration. 
   
At a leachate chloride concentration of 750mg/L and a fill area of 2.6ha, the area of the required CAZ is 
13ha. A CAZ of this area would extend toward and beyond the Michipicoten River in the interpreted 
direction of groundwater flow (see attached Drawing 7). The available land area downgradient from the 
existing fill area is 6.5ha and extends roughly 230m to the Michipicoten River. Though this would 
provide a degree of contaminant attenuation, the potential impact(s) to the River associated with the 
discharge of potentially leachate impacted groundwater requires assessment. 
 
 
 

CAZ  =  A[C – Cm] 
   Cm – Cb 
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4.3.2 CAZ - Proposed Expansion 
 
Expanded fill areas are typically offset from an existing fill area in an alignment that is perpendicular to 
the direction of groundwater flow so as to introduce underflow from up-gradient groundwater of a 
quality that has not been impacted by landfilling activities. In this case; however, consideration is also 
given to maximizing both the available downgradient CAZ area and the separation distance to the 
Michipicoten River. Two alternative expansion areas were developed and evaluated considering the 
potential to attenuate contaminants. Both alternative areas, one being off-set to the north-east (Alt. 1) 
and the other to the south (Alt. 2), abut the existing fill area and are situated at similar topographic 
elevations as the existing fill area. Soil and groundwater conditions are also interpreted to be similar to 
those at the existing fill area. Drawing 8 depicts the alternative expansion areas. 
 
Alt. 1 is aligned to increase distance to the Michipicoten River, though marginally, when compared to 
the existing fill area. The separation distance can be increased further by shifting Alt. 1 further east; 
however, this would increase the lateral distance that the south-westerly component of groundwater 
flow would travel beneath the fill areas. In order to provide a CAZ of adequate area, the distance that 
Alt. 1 would need to be from the River is roughly twice that shown on Drawing 7. Regardless of east-
west orientation, the alignment of Alt. 1 would be situated such that the expanded fill area would cause 
leachate impacted groundwater to discharge to the lower reach of Trout Creek. It is preferred to not 
expose Trout Creek to the potential impacts of this discharge. 
 
Alt. 2 is aligned near what is suspected to be a groundwater divide where a portion of the flow is 
expected to flow in a southerly direction. It is also believed that groundwater flow from the east would 
contribute to underflow beneath the expanded fill area, supplementing the south-westerly groundwater 
flow. If the location of Alt. 2 were to be moved easterly to align perpendicular to a south-westerly 
direction of groundwater flow, the expanded fill area would be situated in an adjacent catchment area 
where groundwater is expected to flow in a southerly and south-easterly direction, with a separation 
distance from the Michipicoten River less than the current fill area. This would decrease the available 
CAZ land area and is not preferred. 
 
Applying the equation introduced in sub-section 4.3.1, the proposed expansion area would also require 
a CAZ of 13ha, regardless of which alternative expansion area is developed. As is the case with the CAZ 
associated with the existing fill area, the Michipicoten River would limit the CAZ available for either 
alternative expansion area.  
 
Leachate that would be generated within the Alt. 1 expansion area is expected to travel westerly 
through a CAZ of approximately 7.2ha in area, roughly half of the required CAZ area.  Though 
contaminant attenuation mechanisms will reduce the concentration of contaminants somewhat, 
potentially leachate impacted groundwater would be expected to discharge into the Michipicoten River 
and Trout Creek, as indicated on Drawing 7. 
  
Leachate that would be generated within the Alt. 2 expansion area is expected to travel south and 
south-westerly through an available CAZ of approximately 28.5ha in area, shown on Drawing 7, The Alt 
2. expansion area provides significantly greater opportunity for contaminant attenuation prior to 
discharge of groundwater to the Michipicoten River. Although the fill area would be situated 
approximately 300m from the River at its closest point, it is expected that a high level of attenuation 
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would be provided due to an interpreted average width of flow of about 643m (about 1,000m along the 
riverbank). A CAZ of these dimensions is calculated to result in compliance with RU criteria for a 2.6ha fill 
area, considering a leachate chloride concentration of 750mg/L. Alt. 2 is therefore the preferred 
expansion scenario. As a precaution should there be radial leachate flow, the CAZ will extend upgradient 
and coincide with the existing and proposed site property limits (see Drawing 7). 
 
4.3.3 CAZ Considering Other Leachate Indicators 
 
CAZ area requirements were also determined for other leachate indicator parameters and, considering 
dilution alone, were in cases found to be greater than that required to attenuate chloride. Of the 
parameters evaluated, the CAZ to dilute iron and manganese ranges from 2.8 to 11.3 times greater than 
that required to dilute chloride (see Table 3). 
 

Table 3: CAZ Areas Considering Other Leachate Indicators – Existing and Expanded Site  

Parameter 
Well 7 

(source) 
R.U. Criteria 

(Cm) 

Required 
Dilution 
Factor 

Required CAZ Area (ha) 
Existing  

Site 
Expanded 

Site^ 
Iron 2.65 0.16 16.6 35.9 71.8 

Manganese 1.7 0.025 68.0 147.5 295 
Alkalinity 313.5 86 3.6 7.9 15.8 

Dissolved Organic Carbon 4.81 3.1 1.6 3.4 6.8 
Hardness 322 107.8 3.0 6.5 13 

Total Dissolved Solids 339.5 162 2.1 4.5 9 
Chloride 750* 125.18 6.0 13 26 

* the highest recorded source well concentration of chloride is 231mg/L, 750mg/L is used in sizing the CAZ 
^ “Expanded Site” includes the existing plus proposed fill areas 

 
The RUC values presented in Table 3 are developed assuming that the downgradient water use is 
drinking water and are thus based on ODWS values. However, as the ultimate receiver is the 
Michipicoten River, surface water quality objectives and guidelines should be considered. In the case of 
iron, the PWQO and CWQG are both equivalent to the ODWS value (0.3mg/L), there is no APV. No 
PWQO, CWQG or APV has been established for manganese. 
 
In addition to this, iron and manganese are also attenuated by mechanisms other than dilution, such as 
oxidation, sorption and biodegradation and therefore would not require a CAZ sized based on dilution 
alone. The effects of other attenuation mechanisms may be apparent when noting the attenuated levels 
as determined from water samples collected at MW2 (see Table 1), which are significantly lower than 
would be expected if only attenuated by dilution through the existing CAZ. Improved performance 
would be expected through the expanded CAZ due to its land area and increased distance to the River. 
 
4.4 Conclusion 
 
Considering the results of the assessment of available CAZ areas provided by Alt. 1 and Alt. 2, it is 
preferred that a WDS expansion would occur abutting the existing fill area offset to the south and over a 
footprint matching the size of the existing fill area (i.e. Alt. 2). Developed to provide for a 25 year 
planning period, the volume of waste and fill material to be placed is 100,000m3. The proposed 
expansion would include disposal by trench method with trenches to a depth of 3m, this would allow for 
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potential future expansion using the area method (i.e. above grade fill). Final contours would be 
developed to ensure positive drainage away from the fill area with top slopes of 20:1. 
 
By constructing an expansion area south of the existing fill area, a total CAZ of approximately 35ha in 
area would be provided downgradient from the existing and proposed fill areas prior to the 
Michipicoten River. The CAZ calculations presented in the sub-sections above suggest that this is 
adequate area to attenuate chloride (a mobile and non-reactive leachate indicator) to below RU criteria. 
When considering iron and manganese, though, a larger CAZ would be required when the ODWS are 
used as the basis for RU calculations and considering dilution alone. Due to proximity of the site and CAZ 
to the River, it is necessary to consider the potential impact(s) to surface water. To do so, reference to 
the PWQO, CWQG and APV is made as is discussed further in Section 5.0. 
 
5.0 Surface Water Assessment 
 
The analysis presented in Section 4.0 indicates that potentially leachate impacted groundwater may 
discharge to the Michipicoten River. Accordingly, appropriate landfill operations and maintenance tasks 
will be required to help effectively control the potential for adverse impact. These include (but are not 
necessarily limited to): appropriate site grading so as to not direct surface water onto the fill area; and, 
progressive capping of completed portions of the fill area. The goal of these tasks is to reduce the 
potential for leachate generation. 
 
5.1 Watershed 
 
The Michipicoten River watershed lies within the Lake Superior drainage basin. The watershed area 
upstream from the landfill site and upstream of the mouth of Trout Creek, is approximately 529,000ha 
according to the Ontario Flow Assessment Tool (OFAT). Following its confluence with the Magpie River, 
the Michipicoten River discharges into Lake Superior. The watershed is characterised by numerous 
natural lakes and wetland areas interconnected by systems of short river reaches. The Michipicoten 
River is flow controlled by hydroelectric generating stations located upstream of the site (first developed 
at High Falls in 1908) and operated by Brookfield Power. 
 
Located within a meander of the Michipicoten River, the existing fill area is located within 230m of the 
River and within 250m from the mouth of Trout Creek where it discharges into the River. The elevation 
of the Michipicoten River is approximately 186m above sea level (asl) whereas the original ground 
elevation at the disposal site is approximately 230m asl. The ground elevation is relatively flat from the 
edge of the fill area for a distance of 150m prior to a steep embankment to the River. Similar topography 
exists between the existing fill area and Trout Creek. 
 
5.2 On and Near Site Surface Water Conditions 
 
There are no surface water features located on or flowing through the site (either existing or proposed 
fill areas). The existing fill area is graded to avoid ponding of water thereby mitigating the leachate 
formation potential; however, no surface water management infrastructure is provided (eg. infiltration 
swales/ponds). 
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Locally, surface water flows generally in a westerly direction. The 17.6ha surface water drainage area 
upgradient from the existing fill area has a slope of approximately 0.04m/m and is forested. These 
characteristics remain in the area downgradient of the site (6.5ha) for approximately 150m before a 
steep embankment leads to the Michipicoten River. The catchment area upgradient from the proposed 
fill area is approximately 2.4ha in size, has a slope of about 0.05m/m (steeper toward the east) and is 
also forested. The downgradient catchment area (28.5ha) is similar to that downgradient from the 
existing fill area. Drawing 9 depicts these catchment areas. 
 
5.3 Surface Water Quantity 
 
The Michipicoten River is flow controlled by a series of hydroelectric generating stations, the last of 
which is the Scott generating station (GS) located nearly 7km upstream from a location in the River west 
of the landfill site. As stated in Brookfield Power’s March 2007 Michipicoten River Water Management 
Plan (MRWMP), the minimum flow to be maintained downstream of the Scott GS is 17m3/s, increasing 
annually to 26.3m3/s from April 15 to June 15. Downstream from the landfill site flow is not controlled. 
 
Flow through the GS is monitored and is calculated through the spill gates.  During the 2017 calendar 
year, the average flow through the GS was roughly 80m3/s and ranged from roughly 17m3/s to 250m3/s. 
The watershed area upstream from the GS location is approximately 528,000ha, about 1,000ha less than 
that upstream from the landfill site. Mean annual flows generated using OFAT for these 2 watershed 
areas were marginally different at 79.6m3/s and 79.8m3/s. For the purpose of flow analysis, then, flow 
data from the Scott GS is felt to be sufficiently similar to the flow expected in the River west of the 
landfill site to support assessment of potential impacts. 
 
The drainage areas immediately upgradient from the existing and proposed sites are not expected to 
generated measureable surface runoff and the Municipality has reported no instances where overland 
flow from this drainage area has impacted site operations. Provisions would, however, be provided to 
intercept any potential runoff prior to it potentially coming into contact with waste and becoming 
contaminated. This can perhaps most effectively be done by constructing a system of intercepting 
swales to collect runoff and allow it to infiltrate into the ground. 
 
The peak rate of surface water runoff from the existing and proposed fill areas, when fully developed, is 
estimated to be 1.37m3/s. Similarly to runoff generated upgradient from the site, a system of 
intercepting swales constructed near the toe of fill material and discharging to an infiltration pond 
would provide for the collection and infiltration of potentially contaminated runoff. Maintaining an 
effectively graded fill area to encourage surface water runoff, rather than infiltration through the fill 
material, is an important consideration to managing surface water on-site. 
 
5.4 Surface Water Quality 
 
The Municipality has carried out a surface water quality monitoring program in the Michipicoten River 
and Trout Creek reportedly since at least the mid-late 1990’s. Data is readily available for most of the 
current sample collection locations starting in 2001, generally twice annually, from the locations shown 
on Drawing 10. The program was developed and implemented by the Municipality to assess for 
potential impacts to the River and Creek from the discharge of potentially leachate impacted 
groundwater and/or surface water. Due to site topography, and the topography and forested nature of 
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the land between the fill area and the Michipicoten River, any surface water runoff that may be 
generated at the fill area is not expected to discharge directly into the River. 
 
5.4.1 Water Quality Objectives and Receiver Policy 
 
MECP uses the goals and policies described in the 1994 publication “Water Management: Policies, 
Guidelines, Provincial Water Quality Objectives” and Procedure B-1-5 “Deriving Receiving Water Based 
Point Source Effluent Requirements for Ontario Waters” (updated March 22, 2019) to ensure that the 
quality of surface waters are satisfactory for aquatic life and recreation. The Guidelines define Policy 1 
and Policy 2 receiving water courses as: 
 

• Policy 1: “In areas which have water quality better than the Provincial Water Quality Objectives, 
water quality shall be maintained at or above the Objectives.” (i.e. better than the objective). 
 

• Policy 2: “Water quality which presently does not meet the Provincial Water Quality Objectives 
shall not be degraded further and all practical measures shall be taken to upgrade the water 
quality to the Objectives." 

 
Historical upstream water quality concentrations are assessed using the 75th percentile concentration to 
determine which policy is applied. From the data presented in Table 4, the Michipicoten River is 
classified as a Policy 1 receiver. 
 

Table 4: Selected Surface Water Quality Data – 75th Percentile Values from Historical Data 

 
Parameter 

  Sampling Location and Concentration 

Units PWQO 
Michipicoten 

River Upstream  
Michipicoten 

River Bank  
Upstream 

Trout Creek  
Downstream 
Trout Creek  

Michipicoten River 
Downstream 

Chloride mg/L - 0.94 0.94 0.71 0.69 1.03 
Manganese mg/L - 0.011 0.010 0.018 0.015 0.009 
Sulphate mg/L - 3.25 3.46 3.66 3.98 2.29 
Phosphorus mg/L 0.03 0.0068 0.0089 0.012 0.011 0.008 
Un-ionized 
Ammonia 

mg/L 0.02 0.001 0.001 0.001 0.001 0.001 

pH - 6.5-8.5 7.61 7.58 7.73 7.72 7.59 
Arsenic µg/L 5* 0.38 1.0 9.1 8.3 0.37 
Barium µg/L - 10.0 10.0 26.4 23.9 8.2 
Boron  µg/L 200 ND ND ND ND ND 
Cadmium µg/L 0.1* 0.02 0.02 0.02 0.02 ND 
Chromium µg/L 1^ 0.45 0.4 0.67 0.52 0.84 
Iron µg/L 300 118 131 255 209 111 
Lead  µg/L 3* ND 0.073 0.15 0.1 0.06 
Zinc µg/L 20* ND ND ND ND ND 
Copper µg/L 5* 1.0 1.12 1.55 1.31 0.78 
Nitrate µg/L - 92 91 101 104 103 
Nitrite µg/L - ND ND ND ND ND 
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Table 4: Selected Surface Water Quality Data – 75th Percentile Values from Historical Data 

 
Parameter 

  Sampling Location and Concentration 

Units PWQO 
Michipicoten 

River Upstream  
Michipicoten 

River Bank  
Upstream 

Trout Creek  
Downstream 
Trout Creek  

Michipicoten River 
Downstream 

Conductivity 
(uS/c

m) 
- 

72 73 115 116 55 

 NOTE: data set 2010 to 2018. 
 * interim PWQO, current PWQO for arsenic is 100ug/L, cadmium 0.2ug/L, copper 5ug/L, lead 10ug/L and zinc 30ug/L. 
 ^ Cr VI 
 
5.4.2 Historical Water Quality 
 
Table 4 presents a summary of the 75th percentile values from analysis of the historical surface water 
sampling events. A summary of all historical results is presented in Tables E.8 to E.13 of Appendix B and 
copies of laboratory certificates of analysis for the 2017 events are provided in Appendix C. Plots 
depicting trends in selected surface water quality parameters are included in Appendix D. Historical 
reviews of surface water quality data have concluded that water quality upstream in Trout Creek and 
the Michipicoten River is similar to water quality in downstream locations and that there is no 
measurable landfill-related influence on water quality.  
 
5.4.3 PWQMN Data 
 
A Provincial Water Quality Monitoring Network (PWQMN) sample station was established on the 
Michipicoten River at Highway 17, approximately 3.3km downstream from the landfill site. The station, 
number 01002900102, is currently inactive and water quality samples were first collected in 1969 and 
last collected in 2005 from this location. Data from 2000 to 2005 is available for download from the 
Province of Ontario in Microsoft Excel format and data from 1964 to 1999 in data base format (*.mdb 
and *.odb). 
 
Data is available from 2003 to 2005 for parameters including (but not limited to): alkalinity; chloride; pH; 
sodium; manganese; and, nickel. Only data from 1969 to 1990 was capable of being retrieved by KEC for 
the following parameters: nitrite; nitrate; total nitrates; ammonium; total kjeldahl nitrogen; phosphate; 
and, turbidity. A summary of results from analyses conducted in 2003 to 2005 is presented in Table 5.  
 
 
Table 5: Summary of Selected Parameters from PWQMN Station 01002900102 

Parameter PWQO Units Sample 
Size Min Max Ave 75th 

Percentile 
Alkalinity * mg/L 21 15.8 33.1 27.5 30.3 
Chloride - mg/L 21 0.7 1.3 0.9 0.9 
Manganese -  19 4.95 30 9.3 8.4 
Nickel 25 ug/L 19 0 2.86 0.5 0.75 
pH 6.5-8.5 - 21 7 10 8.0 8.09 
Sodium - mg/L 21 0.84 1.28 1.1 1.1 
* Alkalinity should not be decreased by more than 25% of the natural concentration. 
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Plots of the laboratory results from the analyses summarized in Table 5 are presented in Appendix E. 
While there is an apparent seasonal trend in River water alkalinity, no other trends are obvious. It is 
noted, though, that the data set is limited to a period of 3 years. 
 
5.5 Surface Water Habitat Conditions 
 
As presented in the MRWMP, Table 6 summarizes Ministry of Natural Resources and Forestry (MNRF) 
fisheries management and habitat objectives for the Michipicoten River reach downstream of the Scott 
GS. As stated in the MRWMP, the objectives for this reach are supported by Brookfield Power to the 
extent possible within the flow regime that is available from hydropower operations and through the 
provision of a continuous baseflow as outlined in the MRWMP. 
 
 
Table 6: MNRF Fisheries Management and Habitat Objectives for the Michipicoten River 

Location MNRF Targeted Fish 
Species/Habitat 

MNRF Sport Fishing 
Target Quality 

MNRF Habitat Target 
Quality 

Scott GS to Lake 
Superior 

Non-native 
Rainbow Trout, Chinook 

Salmon, Coho Salmon 

Medium 
 Medium 

Native 
Walleye, Brook Trout, 
Sturgeon, Lake Trout 

Viable population Medium 

  
In Table 3, “Medium Quality Habitat” are habitat conditions that may be moderately different from a 
non-manipulated system but provide good habitat for all life stages. 
 
5.6 Potential Surface Water Impact 
 
There are no surface water features on, passing through or discharging from the existing or proposed fill 
areas. As it is proposed to collect surface water runoff that may be generated at the existing and 
proposed fill areas and allow it to infiltrate, rather than discharge directly to surface water, no impact to 
temperature or average annual sediment loading to the Michipicoten River or Trout Creek will result. 
Collecting potential surface water runoff and allowing it to infiltrate at the site will also result in no 
substantive changes to the site water budget. Due to the relative sizes of drainage areas, no 
measureable impact to the hydrologic characteristics of the Michipicoten River drainage area will occur 
as a result of developing the existing and proposed fill areas. 
 
5.6.1 Potential Impact of Landfill Related Groundwater Contaminants 
 
The potential leachate plume migration path and locations of potential discharge to the Michipicoten 
River coincide with the delineated CAZ for the existing and proposed fill areas, as show on Drawing 7. It 
is expected that potentially leachate impacted groundwater will discharge to the Michipicoten River 
along its bank within the limits of the CAZ, perhaps more significantly along reaches of the River 
adjacent to the discharge location associated with the existing fill area. 
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A point of discharge mixing analysis is used to evaluate resulting concentrations of leachate indicator 
parameters that were determined to exceed the RUC, PWQO, CWQG or APV in water samples collected 
from MW2, as indicated in Table 7. MW2 is the closest monitoring well to the bank of the Michipicoten 
River and is located downgradient from the existing fill area. This approach provides an estimate of 
mixed concentrations at the point of discharge under the low flow condition and assuming complete 
mixing. The low flow in the River is maintained through the Scott GS at roughly 1.47 million m3/day 
(17m3/s). 
 

Table 7: Summary of Surface Water Guidance and Background Values, Reasonable Use and Boundary Concentrations 

Parameter 

Guideline 
(mg/L) 

Background 
(mg/L) 

R.U. 
Criteria 

(Cm, mg/L) 

MW2 
(mg/L) ODWQS 

(Cr) 
PWQO CWQG - LT APV 

River 
BG 

MW6 
(Cb) 

VOCs         
1,4 Dichlorobenzene - H 0.005 0.004 0.026 0.763 ND 0.0005 0.0016 ND 
Benzene - H 0.005 0.01 0.37 0.46 NT 0.0005 0.0016 ND 
Dichloromethane – H 0.05 - 0.0981 - NT 0.002 0.014 ND 
Toluene – A 0.024 0.0008 0.002 1.4 NT 0.0005 0.012 ND 
Vinyl Chloride – H 0.002 0.6 - 35.6 NT 0.0005 0.00088 ND 
         
Dissolved Metals         
Arsenic –H 0.025 0.005~ 0.005 0.15 0.00038 0.00099 0.0032 0.00016 
Barium – H 5.0 - - 2.3 0.1 0.016 0.26 0.027 
Boron – H 5 0.2 1.5 3.55 ND 0.01 1.26 0.028 
Cadmium – H 0.005 0.0001~ 0.00009 0.00021 0.00002 0.00001 0.0013 0.00003 
Chromium – H 0.05 0.001* 0.001* 0.064 total 0.00045 0.00032 0.013 ND 

Copper – A 1 0.005 0.002 0.0069 0.001 0.00095 0.5 0.0011 

Iron – A 0.3 0.3 0.3 - 0.118 0.01 0.16 0.046 
Lead – H 0.01 0.003~ 0.001 0.002 ND 0.00005 0.0025 ND 
Mercury – H 0.001 0.0002 0.000026 0.00077 NT 0.00001 0.00025 ND 
Magnesium - - - - 1.98 9.18 - 11.4 
Manganese – A 0.05 - - - 0.011 0.00036 0.025 0.117 
Nickel - 0.025 0.025 0.039 ND 0.0005 - ND 
Potassium - - - - 0.62 2.14 - 2.54 
Sodium – A 200 - - 180 1.32 1.73 100.86 3.29 
Zinc - A 5 0.02~ 0.007^ 0.089 ND 0.003 2.5 0.021 
         
General Chemistry         
Alkalinity – OG 30-500 # - - 31 142 86-321 243 
Ammonia** - 0.02 0.019 - 0.001 0.001 - 0.001 
BOD5 - - - - ND 2 - 2.95 
Chloride – A 250 - 120 180 0.94 0.37 125.18 1.98 
COD - - - - 24 22.75 - 19 
Cond. (us/cm) - - - - 72 274.5 - 398 
DOC – A 5 - - - 8.9 1.2 3.1 3.4 
Nitrate – H 10 - 13 - 0.092 0.035 2.53 0.046 
Nitrite – H 1 - 0.06 - ND 0.01 0.26 0.02 
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Table 7: Summary of Surface Water Guidance and Background Values, Reasonable Use and Boundary Concentrations 

Parameter 

Guideline 
(mg/L) 

Background 
(mg/L) 

R.U. 
Criteria 

(Cm, mg/L) 

MW2 
(mg/L) ODWQS 

(Cr) 
PWQO CWQG - LT APV 

River 
BG 

MW6 
(Cb) 

pH – OG 6.5-8.5 6.5-8.5 6.5-9.0 - 7.61 7.95 7.23-8.23 7.6 
Sulphate – A 500 - - - 3.25 11.9 256 4.92 
TDS – A 500 - - - 53 162 331 236 
TKN - - - - 0.41 0.45 - 0.385 
TP - 0.03 0.004^^ - 0.0068 0.9 - 0.014 

Notes: A – aesthetic, H – health related, OG – op. guideline, ND – below DL, Cb - median values of all previous sampling events.  
Laboratory detection limits used where concentrations were ND; *Cr VI, 0.0089ug/L for CrIII; **unionized ammonia; # do not 
decrease by more than 25% of the natural concentration; ## CWQG for copper is based on hardness; ^ for dissolved zinc; 
^^varies by waterbody trophic state; ~interim PWQO. Background river and MW2 are 75th percentile values using data from 
2010 to 2019. 

 
Mixing calculations were completed using the lateral groundwater flow rate (120m3/d) determined in 
sub-section 3.7 and the 75th percentile River background and MW2 contaminant concentrations in Table 
7. Table 8 presents a summary of the results of the mixing analysis for the existing fill area and CAZ. It is 
noted that, although the resulting in-stream concentrations of zinc and TP exceed the CWQG for long 
term exposure, they are equivalent to background concentrations (in the case of zinc, the laboratory 
detection limit). The results indicate that the Michipicoten River has available assimilative capacity as a 
Policy 1 receiver. 
 
Mixing calculations completed for the proposed fill area and CAZ incorporate reduced contaminant 
levels (due to increased dilution of more the 4 times) and a similar lateral groundwater flow rate. The 
results of the calculations are similar to those presented in Table 8 in that the calculated in-stream 
concentrations are either consistent with background concentrations and/or below surface water 
objectives and guidelines. 
 
As the groundwater discharge is subsurface along the bank of the Michipicoten River, in-stream mixing 
zone or plume modeling was not undertaken. 
 

Table 8: Summary of Assimilative Capacity Mixing Analysis – Existing Fill Area and CAZ 

Parameter 

Guideline (mg/L) 
R.U. Criteria 
(Cm, mg/L) 

MW2 
(mg/L) 

River 
Background 

Concentration 
(mg/L) 

Calculated In-Stream 
Concentration 

(mg/L) 
ODWQS 

(Cr) 
PWQO 

CWQG - 
LT 

APV 

Manganese 0.05 - - - 0.025 0.117 0.011 0.011 
Zinc 5 0.02~ 0.007 0.089 2.5 0.0201 ND* 0.003* 
DOC 5 - - - 3.1 3.4 8.9 8.9 
TP - 0.03 0.004^^ - - 0.014 0.0068 0.0068 

* river background concentration is not detected, use laboratory detection limit of 0.003 for calculation; ^^varies by waterbody 
trophic state; ~interim PWQO. 
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5.7 Suitability of the Site 
 
The suitability of the site for waste disposal purposes is judged to be adequate considering the low 
potential for negative impact to surface water, due to attenuation provided through the CAZ and the 
comparatively small volume of discharge expected when compared to flow rates in the Michipicoten 
River. 
 
Site design elements that intercept surface water allowing it to infiltrate the ground, as described above, 
combined with operational considerations such as proper capping and grading are expected to limit the 
generation of leachate from the site. Surface water runoff is not expected. Development and 
implementation of an appropriate ground and surface water monitoring program is also critical to assess 
the effectiveness of the available CAZ and the quality of groundwater discharging to the River. Future 
leachate contingency planning may include the development of a collection and treatment system, the 
need for which is to be judged based on results from the monitoring program and consultation with 
MECP. 
 
6.0 Monitoring and Mitigation 
 
Given complexities inherent to interpreting groundwater systems, once operating, a natural attenuation 
landfill may function differently than anticipated and/or a constituent other than chloride may be 
identified as the critical contaminant. Accordingly, it is essential to develop and implement a 
comprehensive groundwater monitoring program to monitor site performance. 
 
Similarly, a surface water monitoring program is required to identify any potential impact(s) on surface 
water. In this case, from the discharge of potentially leachate impacted groundwater to the 
Michipicoten River. 
 
6.1 Groundwater Monitoring 
 
Groundwater monitoring will continue to comprise an integral component of site operations, with the 
objectives being to monitor the groundwater quality in the overburden aquifer to: 
 

1. identify and characterize the landfill derived contaminants moving through the overburden 
aquifer; 

2. evaluate the effectiveness of the defined CAZ; 
3. monitor the quality of groundwater discharging to the Michipicoten River; and, 
4. assess the need for implementation of a contingency measure(s). 

 
During construction of the proposed expansion, the monitoring well network will be expanded to 
provide for adequate monitoring of downgradient groundwater quality, as shown on Drawing 11. Water 
levels and groundwater samples will be collected from the entire monitoring well network twice a year, 
in April-May and August-September. It is proposed that the analyses required by Condition 7. of the 
current Environmental Compliance Approval (ECA) will remain: 
 

7.4 For each sampling event, analytical parameters shall include: pH, Total Dissolved Solids (TDS), 
Conductivity, Hardness, Alkalinity, Chloride, Sulphate, Nitrate, Nitrite, Calcium, Magnesium, 
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Sodium, Potassium, Dissolved Organic Carbon (DOC), ICAP metal scan (Barium, Boron, Cadmium, 
Chromium, Copper, Iron, Lead, Manganese, Zinc), Ion balance calculation, 5-day biological 
oxygen demand (BOD5), chemical oxygen demand (COD), Total Kjeldahl Nitrogen (TKN), 
Ammonia, and Total Phosphorous. 

 
7.5 Once each year, sampling shall include volatile organic compounds (VOC). 

 
During each monitoring event, field pH, temperature and conductivity will be recorded prior to 
sampling.  
 
6.2 Surface Water Monitoring 
 
The established surface water monitoring program will also be maintained. However, two (2) near shore 
sample locations will be introduced to assess for potential impact(s) where groundwater is interpreted 
to discharge into the River. Drawing 12 shows the current and proposed surface water sampling 
locations. Samples will be collected twice annually concurrently with groundwater samples and analyzed 
for the parameters identified in section 6.1. 
 
6.3 Monitoring Procedures, Methods and Record Keeping 
 
Sample collection will continue to be by Municipal staff in accordance with the current “Groundwater 
Monitoring and Sampling Protocol” and “Surface Water Monitoring and Sampling Protocol” and as 
required under Section 24 & 25 of Ontario Regulation 232/98. 
 
Monitoring well record sheets as well as surface water record sheets will continue to be kept in a 
logbook stored at the Municipal office while laboratory sample results are kept at the water treatment 
plant located in Wawa, ON. 
 
6.4 Trigger Mechanisms 
 
The trigger mechanisms plan considers the assessment of results from the analysis of groundwater and 
surface water samples. In order to implement the trigger mechanism plan, the following are established 
for both groundwater and surface water: 
 

1. trigger parameters; 
2. trigger concentrations; and, 
3. trigger monitoring points. 

 
The groundwater trigger mechanism plan would continue to be applied as an early warning mechanism 
to help ensure that contingency measures are implemented prior to the occurrence of an unacceptable 
impact on the Michipicoten River. 
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6.4.1 Groundwater Triggers 
 
Trigger Parameters 
 
As suggested by Zaltsberg1, in order to develop a list of trigger parameters, average concentrations in 
leachate and ambient (background) groundwater should be compared. Zaltsberg further suggests that a 
ratio between average concentrations in leachate and background results of not less than 10 is 
“reasonable in identifying trigger constituents” with preference given to those parameters for which 
ODWQS exist. Parameters with no ODWQS may also be included as leachate indicators.  
 
This assessment will be completed on an annual basis during preparation of the required annual report. 
Specific trigger parameters are expected to remain consistent; however, they may change from year to 
year as the assessment is based on ratios of averages of analytical results that are, by their nature, 
variable. 
 
Trigger Concentrations 
 
Trigger concentrations for the trigger parameters identified will be calculated as the 75th percentile RU 
criteria values using the 10 most recent sampling results, for each trigger parameter. Acknowledging 
that the downgradient boundary of the CAZ is the Michipicoten River, additional trigger parameters and 
concentrations will also be established as described in sub-section 6.4.1. 
 
Trigger Monitoring Points 
 
Trigger monitoring points are the MWs constructed upgradient from the Michipicoten River. 
 
6.4.2 Surface Water Triggers 
 
Trigger Parameters 
 
Trigger parameters are the leachate indicator parameters identified in Schedule 5, Column 3 of the MOE 
Landfill Standards. 
 
Trigger Concentrations 
 
Trigger concentrations are equivalent to the 75th percentile values calculated using the 10 most recent 
historical background surface water quality sample results from each of the two (2) upstream sampling 
locations. 
 
Trigger Monitoring Points 
 
The trigger monitoring points are locations upstream and downstream of the Site within both the 
Michipicoten River and Trout Creek as well as near shore locations on the River, as shown on Drawing 
12. 
                                                           
1 Zatlsberg, E. 1994. A Statistically Based Trigger Mechanism for Evaluation of Groundwater Quality in Landfill 
Monitoring Wells. Canadian Water Resources Journal, 19:3, pp. 267-274. 
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6.5 Trigger Mechanisms Plan 
 
The objective of the trigger mechanisms plan is to monitor the potential impact(s) to ground and surface 
water and to establish a structured approach to verifying potential impact(s) and confirming the need to 
implement the contingency plan to mitigate such impact(s). 
 
The trigger mechanisms plan is comprised of the following 3 tiers: 
 

• Tier I – Annual routine monitoring program; 
• Tier II – Intensive monitoring program; and, 
• Tier III – Compliance monitoring program. 

 
Tier I – Annual Routine (Alert) Monitoring Program 
 
Sampling will continue to occur twice annually, once in the spring and once in the fall. If a trigger 
parameter exceeds its trigger concentration (groundwater and/or surface water) on two (2) consecutive 
sampling events, Tier II level monitoring will be initiated and the MECP will be informed. 
 
Tier II – Intensive (Confirmation) Monitoring Program 
 
Tier II is confirmatory monitoring which includes: an increased sampling frequency; a review of 
supplemental analytical results to confirm the degree and nature of the exceedance; and, discussions 
with concerned parties. 
 
When Tier II is activated, the collection and analysis of samples would be required on a monthly basis, 
for a period of six (6) months (subject to ice conditions on the Michipicoten River), from both the 
background monitoring location and the location where the Tier I exceedance(s) occurred. Tier II 
monitoring is conducted to facilitate an assessment of whether an observed exceedance is due solely to 
landfill impact or is partly or wholly caused by other influences. 
 
If Tier II monitoring confirms that the exceedance is related to landfill operations discussions will be held 
between the Municipality, the Municipality’s consultant, and the MECP to determine whether 
implementation of the Contingency Plan is warranted. The discussions will define the optimum course of 
action and review contingency measures available to the Municipality (e.g. progressive closure and 
capping, leachate recirculation, leachate treatment, etc.). Should it be necessary to implement the 
Contingency Plan it will occur in concert with the Tier III monitoring program. 
 
Tier III – Compliance Monitoring 
 
Tier III monitoring is initiated following implementation of the Contingency Plan to monitor performance 
and assess effectiveness. The scope of the Tier III monitoring will be established during development of 
the proposed mitigating measure(s). 
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6.6 Contingency Plan 
 
The Contingency plan is a 3 step process to be employed in the event that water quality trigger levels 
are exceeded in order to develop and implement the appropriate contingency measure. 
  
Step 1 – Assessment 
 
Undertake an assessment of whether an observed exceedance of a trigger is in fact due to landfill 
leachate, or whether the exceedance is partly or wholly attributable to other factors/sources. This will 
be achieved by considering trends in trigger parameter concentrations in the context of: 
 

a) trigger parameter concentrations at other monitoring wells; and, 
b) non-trigger leachate indicator parameter concentrations. 

 
The trends will be considered using statistical analysis for the various cases to determine whether there 
is an overall trend of increased impact due to leachate, or whether the observed exceedance is 
anomalous or due to a source other than the landfill. 
 
Step 2 – Determine Need for Contingency Measure 
 
The results from Step 1 will be discussed the Municipality and the MECP in order to decide whether 
implementation of a contingency measure(s) is warranted. It is anticipated that if the exceedance of the 
trigger is due to leachate impact and off-site water resources may be impacted, then contingency 
measures will be implemented. If the exceedance is determined to be anomalous or not due to 
leachate, the contingency measures will not be implemented and monitoring (either the regular 
program or possibly an appropriately modified program) will continue. 
 
Step 3 – Develop and Implement Contingency Measure 
 
If the determination at Step 2 is that implementation is required, Step 3 constitutes the design (if 
required) and implementation of an appropriate contingency measure(s). 
 
6.6.1 Potential Contingency Measures 
 
One or more of the potential contingency measures below, or other measure, may be implemented 
based on the results of the contingency plan assessments: 
 

1. Develop and implement a revised monitoring program; 
2. Improvement/ repair of interim or final cover over landfilled areas; 
3. Improvement/repair of surface water management facilities; and, 
4. Construct leachate control facilities such as pump and treat and/or containment barriers. 

 
One or more of the above measures may be implemented based on the degree, nature, and source(s) of 
an exceedance requiring mitigation. Specific details for the above contingencies, including capital, 
operation and maintenance costs, will be developed for consideration prior to implementation. 
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7.0 Conclusions and Recommendations 
 
The following conclusions are derived from the groundwater and surface water assessment: 
 

1. The existing and proposed fill areas are situated in a glaciofluvial deposit that largely comprises 
moderately permeable, fine to medium sand/silty sand and ranges in thickness from about 43m 
metres to 46 metres locally. 

 
2. The underlying Precambrian bedrock is interpreted to slope to the south, southwest and west 

beneath the site. 
 

3. Lateral groundwater and leachate movement is interpreted to advance to the south, southwest 
and west within the saturated overburden interval, based on the recorded elevations within the 
established monitoring well network. Vertical gradients are expected to be downward 
throughout the local area. 

 
4. Considering the calculated hydraulic gradients and the interpreted hydraulic conductivities of 

the predominant formation, the groundwater (and ultimately the leachate) velocity may be 
about 30 to 40 metres per year whether moving laterally or vertically within the underlying 
formations. Quantifiable groundwater quality impact may be realized within 10 years after 
commencement of landfilling operations at the proposed fill area. 

 
5. The assessment described in this report identifies that a 26 hectare CAZ is required to attenuate 

the design chloride concentration to a concentration meeting the RU requirement. Although a 
CAZ area of roughly 35ha is available downgradient from the existing and proposed fill areas, 
the proximity to the Michipicoten River requires that the potential impact to this water course 
be considered. 
 

6. Previous assessments of surface water quality monitoring have concluded that there is no 
measurable impact to River water quality as a result of the landfilling activities. Additional 
monitoring and assessment should be carried out after initiation of a site expansion to 
determine if any related near shore impact(s) may occur. 
 

7. A point of discharge mixing analysis to assess the assimilative capacity of the Michipicoten River 
(Policy 1 receiver) reveals that River has available capacity to accommodate potentially leachate 
impacted groundwater without resulting in exceedances of PWQO, CWQG or APV. 
 

8. The fill area should be expanded as shown on Drawing 7, Alternative 2. 
 

9. Routine groundwater and surface water level and water quality monitoring will be required to 
demonstrate compliance downgradient from the site. Findings from the monitoring program 
should continue to be documented in an annual report for submission to the MECP. 
 

10. Four (4) new monitoring wells should be constructed and 2 new surface water monitoring 
locations established at the time the proposed expansion is developed as indicated on Drawing 
11 and 12. 
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Municipality of Wawa - Michipicoten Landfill Site

Ground and Surface Water Monitoring Results

Table E.1: Sampling Location MW1 KEC Project Ref. No. 1772

Parameter ODWS Units H/A 11/20/2001 6/4/2002 10/28/2002 02-Jul-03 (1) 12/2/2003 6/2/2004 11/17/2004 13/23-Jun-05 10/27/2005 5/23/2006 10/30/2006 6/13/2007 6-Nov-07 (3) 6/25/2008 23-Oct-08 (3) 6/25/2009 10/20/2009 4/24/2010 9/22/2010 6/22/2011 10/14/2011 6/14/2012 9/26/2012 5/22/2013 9/25/2013 6/10/2014 10/15/2014 5/26/2015 11/19/2015 5/11/2016 9/27/2016 5/16/2017 5/16/2017 11/1/2017

Duplicate 

VOCs Sample

Acetone - - - - - - - - - <0.02 - <0.02 - - <0.02 <0.02 - <0.02 - <0.02 - <20 - <0.02 - <0.02 - <0.02 - <0.02 - <0.02 - <0.02 <0.02 - 

1,4 Dichlorobenzene 0.005 mg/L H - - - - - - - <0.0005 - 0.0007 - - 0.0006 <0.0005 - <0.0005 - <0.0005 - <0.50 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - <0.0005 <0.0005 - 

Benzene 0.005 mg/L H - - - - - - - <0.0005 - <0.0005 - - <0.0005 <0.0005 - <0.0005 - <0.0005 - <0.50 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - <0.0005 <0.0005 - 

cis-1,2 Dichloroethylene - mg/L - - - - - - - - <0.0005 - 0.0035 - - 0.0023 0.0018 - 0.00136 - 0.00232 - 1.42 - 0.00168 - 0.00156 - 0.00145 - 0.00142 - 0.00103 - 0.00076 0.00084 - 

Dichloromethane 0.05 mg/L H - - - - - - - <0.0005 - 0.0014 - - <0.0005 <0.0005 - <0.0005 - <0.0005 - <0.50 - <0.0005 - 0.001 - <0.0005 - <0.002 - <0.002 - <0.002 <0.002 - 

Chlorobenzene - mg/L - - - - - - - - - 0.0007 - - <0.0005 <0.0005 - <0.0005 - <0.0005 - <0.50 - <0.0005 - <0.0005 - <0.0005 - 0.00069 - 0.00076 - 0.00071 0.00076 - 

Chloroethane - mg/L - - - - - - - - - 0.001 - - <0.001 <0.001 - <0.001 - <0.001 - <1.0 - <0.001 - <0.001 - <0.001 - <0.001 - <0.001 - <0.001 <0.001 - 

Ethyl Benzene 0.0024 mg/L - - - - - - - 0.0011 - <0.0005 - - 0.0006 0.0013 - <0.0005 - <0.0005 - <0.50 - <0.0005 - <0.0005 - <0.0005 - 0.00051 - <0.0005 - <0.0005 <0.0005 - 

Styrene - mg/L - - - - - - - - - 0.0007 - - <0.0005 0.0006 - <0.0005 - 0.00171 - <0.50 - <0.0005 - <0.0005 - <0.0005 - 0.00105 - <0.0005 - <0.0005 <0.0005 - 

Toluene 0.024 mg/L A - - - - - - - <0.0005 - <0.0005 - - <0.0005 <0.0005 - <0.0005 - 0.0007 - 2.71 - 0.002 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - <0.0005 <0.0005 - 

Vinyl Chloride 0.002 mg/L H - - - - - - - 0.0008 - 0.0008 - - <0.0005 0.0005 - 0.00057 - 0.00068 - <0.50 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - <0.0005 <0.0005 - 

DISSOLVED METALS

Aluminum 0.1 mg/L - - - - - - - <0.01 0.12 <0.01 0.05 0.04 <0.01 <0.1 0.08 0.28 <0.1 <0.1 <0.010 <0.010 <0.01 <0.005 <0.005 <0.05 0.0028 <0.005 <0.0050 0.0028 <0.0020 0.0025 0.0021 <0.0020 <0.0020 <0.0020

Antimony 0.006 mg/L - - - - - - - <0.005 - <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.05 <0.05 <0.05 <0.0050 <0.0006 <0.0006 <0.0006 <0.0006 <0.006 0.00011 <0.0006 <0.0006 0.00014 <0.0001 0.00014 <0.0001 0.0002 0.00017 <0.00010

Arsenic 0.025 mg/L H - - - - - - - - - <0.0010 <0.0010 <0.0010 <0.0010 <0.010 <0.0010 <0.010 <0.010 <0.01 <0.0010 <0.001 <0.001 <0.0010 <0.001 <0.01 0.00032 <0.001 <0.0010 0.0004 0.00032 0.00039 0.0003 0.00038 0.00036 0.00038

Barium 1 mg/L H - - - - - - - 0.01 0.08 0.06 0.05 0.05 0.05 <0.1 0.07 <0.10 0.12 <0.10 0.021 0.49 0.045 0.047 0.051 <0.1 0.058 0.077 0.076 0.0756 0.0693 0.0703 0.0781 0.0797 0.0647 0.058

Boron 5 mg/L H - - - - - - - 0.18 0.53 0.2 0.2 0.09 0.08 <0.5 0.07 <0.50 <0.50 <0.50 <0.050 0.06 <0.001 <0.050 0.07 <0.5 0.1 0.25 0.34 0.385 0.36 0.384 0.322 0.299 0.282 0.206

Cadmium 0.005 mg/L H - - - - - - - 0.0001 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.001 0.0002 <0.0010 <0.0010 <0.001 <0.00010 <0.000090 <0.000090 <0.000017 0.000027 <0.00017 0.000012 <0.000017 <0.000017 <0.000005 <0.000005 <0.000005 0.00001 <0.000005 0.0000059 0.0000063

Calcium mg/L - 144 157 145 207 209 179 163 172 197 169 162 154 141 136 152 157 177 187 54.3 160 140 166 154 175 176 203 211 186 186 176 163 161 159 135

Chromium 0.05 mg/L H - - - - - - - 0.001 0.014 <0.001 0.014 0.004 0.005 <0.01 0.003 <0.010 <0.010 <0.01 0.0011 <0.0010 <0.0010 <0.0010 <0.001 <0.01 0.00013 <0.001 <0.0010 0.00029 0.0003 0.00023 0.00017 0.00021 0.00018 0.00018

Copper 1 mg/L A 0.0089 0.0432 0.0026 0.0087 <0.0005 0.0035 0.001 0.002 0.003 <0.001 0.007 0.003 <0.001 0.01 0.75 0.02 <0.010 <0.01 0.0022 <0.0010 <0.0010 0.0013 <0.001 <0.01 0.00092 <0.0010 <0.0010 0.0004 <0.0002 0.00026 0.00428 0.00025 0.0004 0.00039

Iron 0.3 mg/L A 0.008 3.83 1.8 16.5 4.54 1.17 0.518 0.89 17.5 2.88 6.94 11.1 1.38 16.4 9.18 12.1 2.15 12.3 <0.050 0.996 0.116 <0.020 0.817 1.94 3.24 2.01 2.38 0.336 1.62 0.345 <0.010 0.075 0.057 0.035

Lead 0.01 mg/L H <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.001 0.002 0.001 0.003 0.003 <0.001 <0.01 0.024 <0.010 <0.010 <0.01 <0.0010 <0.0010 <0.0010 <0.0010 <0.001 <0.01 <0.00005 <0.001 <0.0010 <0.000005 <0.00005 <0.000005 0.000142 <0.00005 <0.00005 <0.00005

Mercury 0.001 mg/L H - - - - - - - - - - - - - <0.0001  <0.0001 <0.00010 <0.00010 <0.0001 <0.00010 <0.00010 <0.00010 <0.00010 <0.00001 <0.00001 <0.00010 <0.00001 <0.00001 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005

Magnesium - mg/L - 21.6 23.6 20.3 26.9 27.7 23.6 22.6 22.1 28 22.3 21.1 20.8 19.3 18.7 18.6 19.5 21.1 25 11.8 20.1 12.7 17.4 17.7 18.6 17.8 22 21.7 22.1 23.7 23.1 24.1 23.5 22 22.3

Manganese 0.05 mg/L A 1.33 1.68 1.59 2.28 2.7 2.01 1.92 2.04 2.94 1.95 1.82 1.91 1.73 1.9 1.8 1.73 2.25 2.59 <0.0010 1.99 1.29 2.07 1.94 2.09 2.12 2.36 2.67 2.42 2.46 2.39 2.08 2.1 2.19 2.16

Nickel - mg/L - 0.015 0.01 0.007 0.014 0.013 0.008 0.002 0.004 0.007 0.002 0.006 0.006 0.005 <0.02 0.008 <0.020 <0.020 <0.02 <0.0020 0.0047 0.004 0.0039 0.0021 <0.02 0.00273 0.005 0.0048 0.00515 0.00422 0.00656 0.0217 0.00514 0.0054 0.00549

Potassium - mg/L - 3.18 3.88 3.45 4.64 5.26 5.02 5.08 5.3 5.81 5.42 5.6 5.5 5.47 6.26 4.97 5.79 <10 <10 2.5 4.9 3.8 4.01 5.06 <5 4.45 5.27 5.72 5.99 6.56 6.51 6.45 6.16 5.95 5.92

Selenium 0.01 mg/L H - - - - - - - <0.005 - <0.005 <0.005 <0.005 <0.005 <0.005  <0.005 <0.05 <0.05 <0.05 <0.0050 <0.0020 <0.0020 <0.0010 <0.001 <0.01 <0.00010 <0.001 <0.0010 0.000079 0.000077 0.000068 0.000061 0.000082 0.000066 0.000094

Sodium 200 mg/L A 32.6 19.5 16.6 30.6 38 32.3 30.2 23.9 31.9 17.5 21.4 11 8.91 14.1 7.64 7.48 7.9 18.3 2.24 8.07 5.64 5.03 6.16 6.6 7.3 17.1 21.6 23.5 30.8 22.5 21.7 18.1 16.6 15.8

Uranium 0.02 mg/L H - - - - - - - <0.005 - <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.05 <0.05 <0.05 <0.0050 <0.0050 <0.0050 <0.0050 <0.005 <0.05 0.00336 <0.005 <0.0050 0.00418 0.00285 0.00293 0.00385 0.00382 0.0031 0.00277

Zinc 5 mg/L A 0.079 0.127 0.02 0.217 0.027 0.029 0.008 0.014 0.023 0.012 0.031 0.02 0.012 <0.03 0.033 <0.030 0.074 0.533 0.003 0.0073 0.0073 0.0049 0.0172 <0.03 0.0061 <0.003 <0.0030 0.0013 <0.0010 0.0026 0.0018 0.0011 0.003 0.0028

GENERAL CHEMISTRY

Alkalinity, Total 30-500 mg/L A 473 502 503 640 682 562 541 557 642 538 493 484 468 482 455 466 514 572 178 435 441 456 441 483 505 569 619 592 604 556 580 567 503 465

Ammonia-N - mg/L - - 0.44 0.23 0.31 0.26 0.37 0.37 0.32 0.46 0.5 0.46 0.4 0.38 0.44 0.38 0.36 0.445 0.489 <0.020 0.235 0.26 0.22 0.285 0.269 0.232 0.263 0.285 0.329 0.438 0.429 0.524 0.563 0.596 0.65

BOD5 mg/L - - - - - - - - 2 5 4 - - 9 9 7 6 7.1 2.2 J <2.0 <2.0 <2.0 <2.0 2.2 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Chloride 250 mg/L A 22.8 17.6 17.2 59.1 67.6 35.4 23 24.6 39.4 23.8 15.3 8.1 4.6 5.8 6 7.18 13.8 20 2.39 3.34 3 3.92 3.55 9.03 12.4 16.4 19.2 15.9 16.2 13.1 12 9.84 8.37 7.83

COD - mg/L - - - - - - - - 18 52 31 27 76 56 75 30 30.7 55.1 29.5 17.1 14 13.7 8.6 79.5 46.9 133 19 27 57 36 28 21 24 25 27

Conductivity ( μs/cm) - - 903 966 954 1200 1460 1100 1040 994 1140 993 753 722 696 878 770 869 811 994 343 822 782 858 852 898 921 1100 1140 1130 1110 1020 1010 965 905 870

Dissolved Organic Carbon 5 mg/L A - - - - - - 2 8 8 17 - - 7 4 5 6.7 9 8.7 3.1 4.5 3.4 2.6 4.6 4.6 7.2 7.3 12.8 9.2 7.2 8.4 6.4 6.7 6.2 6.4

Hardness 80-100 mg/L A 450 490 448 628 635 543 163 522 608 513 166 470 432 417 456 472 489 570 184 482 401 485 457 514 513 597 617 557 562 533 506 500 488 429

Ion Balance Calculation (%) - - - - - - - - -3.2 -3.4 -2.7 -0.8 -0.3 -2.4 -4.5 0.9 1 -2.6 -0.6 - 5.9 -4 3.2 3.12 2.8 10.9 1.9 -0.4 -2.7 -1.1 -0.8 -5.2 -4.8 -0.1 -2.5

Nitrate 10 mg/L H 0.14 0.16 <0.03 0.03 <0.15 <0.03 <0.03 0.63 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.030 <0.030 <0.030 <0.030 <0.030 <0.03 <0.030 <0.030 <0.03 <0.030 <0.030 <0.030 <0.040 <0.040 <0.040 <0.020 <0.020 <0.020 <0.020

Nitrite 1 mg/L H <0.03 <0.02 <0.03 <0.02 <0.1 <0.02 <0.02 <0.02 0.16 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.020 <0.020 <0.020 <0.020 <0.20 <0.02 <0.020 <0.020 <0.02 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.010 <0.010 <0.010 <0.010

pH (standard units) 6.5-8.5 - A 7.2 7.2 7.4 7 6.9 7.2 7.2 6.9 7.6 7.2 7.3 7.3 7 7.3 7.26 7.3 7.82 7.08 7.73 7.04 7.11 7.29 7.29 7.46 7.86 6.74 7.23 6.93 7.05 6.99 6.88 7.06 7.08 7.15

Sulphate 500 mg/L A 23 18.8 9.3 27.6 41.1 35.9 26.1 23.6 36.9 20.5 15.9 10.6 7.9 10.1 9.5 11 12.6 19.4 5.91 10.9 9.57 9.65 8.38 11.2 24.6 34.1 41.2 38.6 33 30.8 30.1 26.9 21.6 24.8

TDS 500 mg/L A - - - - - - - 650 680 610 610 490 460 480 472 540 580 613 192 495 468 480 459 510 562 654 706 644 654 637 605 579 523 530

TKN - mg/L 1.13 2.91 0.75 5.22 1.09 1.41 1.17 0.85 1.59 0.92 1.25 2.33 1.17 1.49 1 0.967 2.68 0.931 0.39 0.417 0.51 0.425 2.16 1.36 3.81 0.714 0.85 1.34 0.88 0.77 0.85 1.12 0.96 1.15
TP - mg/L - - - - - - - 0.19 0.065 0.007 0.008 0.045 0.042 0.043 0.12 0.0291 0.187 0.0097 0.0538 <0.030 0.0056 <0.0050 0.032 0.0133 0.0189 0.0049 0.0071 0.0037 0.0063 0.0068 0.0045 0.0069 0.0062 <0.0030

Shaded values exceed ODWS



Municipality of Wawa - Michipicoten Landfill Site

Ground and Surface Water Monitoring Results

Table E.2: Sampling Location MW2 KEC Project Ref. No. 1772

Parameter ODWS Units H/A 20-Nov-01 4-Jun-02 28-Oct-02 02-Jul-03 (1) 2-Dec-03 2-Jun-04 17-Nov-04 13/23-Jun- 27-Oct-05 23-May-06 30-Oct-06 13-Jun-07 6-Nov-07 (3) 25-Jun-08 23-Oct-08 25-Jun-09 20-Oct-09 24-Apr-10 22-Sep-10 22-Jun-11 14-Oct-11 14-Jun-12 26-Sep-12 22-May-13 25-Sep-13 10-Jun-14 15-Oct-14 26-May-15 19-Nov-15 11-May-16 27-Sep-16 16-May-17 1-Nov-17

VOCs

Acetone - - - - ­ - ­ - ­ - ­ - ­ - ­ <0.02 - ­ <0.02 - ­ - ­ <0.02 <0.02 - ­ <0.02 - ­ <0.02  - ­ <20 - <0.02 - <0.02 - <0.02 - <0.02 - <0.02 - <0.02 - 

1,4 Dichlorobenzene 0.005 mg/L H - - ­ - ­ - ­ - ­ - ­ - ­ <0.0005 - ­ <0.0005 - ­ - ­ <0.0005 <0.0005 - ­ <0.0005 - ­ <0.0005  - ­ <0.50 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - 

Benzene 0.005 mg/L H - - ­ - ­ - ­ - ­ - ­ - ­ <0.0005 - ­ <0.0005 - ­ - ­ <0.0005 <0.0005 - ­ <0.0005 - ­ <0.0005  - ­ <0.50 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - 

cis-1,2 Dichloroethylene - mg/L - - - - ­ - ­ - ­ - ­ - ­ - ­ <0.0005 - ­ <0.0005 - ­ - ­ 0.0008 <0.0005 - ­ <0.0005 - ­ <0.0005  - ­ <0.50 - <0.0005 - <0.0005 - 0.00056 - 0.00066 - <0.0005 - <0.0005 - 

Dichloromethane 0.05 mg/L H - - ­ - ­ - ­ - ­ - ­ - ­ <0.0005 - ­ 0.0011 - ­ - ­ <0.0005 <0.0005 - ­ <0.0005 - ­ <0.0005  - ­ <0.50 - <0.0005 - 0.00097 - <0.0005 - <0.0005 - <0.002 - <0.002 - 

Chlorobenzene - mg/L -  - ­ - ­ - ­ - ­ - ­ - ­ <0.0005 - ­ <0.0005 - ­ - ­ <0.0005 <0.0005 - ­ <0.0005 - ­ <0.0005  - ­ <0.50 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - 

Chloroethane - mg/L - - ­ - ­ - ­ - ­ - ­ - ­ <0.001 - ­ <0.001 - ­ - ­ <0.001 <0.001 - ­ <0.001 - ­ <0.001  - ­ <1.0 - <0.0001 - <0.0001 - <0.001 - <0.001 - <0.001 - <0.001 - 

Ethyl Benzene 0.0024 mg/L - - ­ - ­ - ­ - ­ - ­ - ­ <0.0005 - ­ <0.0005 - ­ - ­ <0.0005 <0.0005 - ­ <0.0005 - ­ <0.0005  - ­ <0.50 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - 

Styrene - mg/L - - ­ - ­ - ­ - ­ - ­ - ­ <0.0005 - ­ <0.0005 - ­ - ­ <0.0005 <0.0005 - ­ <0.0005 - ­ <0.0005  - ­ <0.50 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - 

Toluene 0.024 mg/L A - - ­ - ­ - ­ - ­ - ­ - ­ <0.0005 - ­ <0.0005 - ­ - ­ 0.0008 <0.0005 - ­ <0.0005 - ­ <0.0005  - ­ 1.51 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - 

Vinyl Chloride 0.002 mg/L H -  - ­ - ­ - ­ - ­ - ­ - ­ <0.0006 - ­ <0.0005 - ­ - ­ <0.0005 <0.0005 - ­ <0.0005 - ­ <0.0005  - ­ <0.50 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - 

DISSOLVED METALS

Aluminum 0.1 mg/L - - - - - - - <0.01 0.03 <0.01 0.04 0.08 <0.01 <0.1 0.06 0.5 <0.01 <0.01 <0.01 <0.010 <0.010 <0.005 <0.0050 <0.0050 <0.0010 <0.005 <0.0050 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

Antimony 0.006 mg/L - - - - - - - <0.005 - <0.005 <0.005 <0.005 <0.005 <0.005 0.008 <0.05 <0.005 <0.005 <0.005 <0.00060 <0.00060 <0.0006 <0.00060 <0.00060 <0.00010 <0.0006 <0.00060 <0.0001 <0.00015 <0.0001 <0.0001 <0.0001 0.00019

Arsenic 0.025 mg/L H - - - - - - - - - <0.0010 <0.0010 <0.0010 <0.0010 <0.010 <0.0010 <0.010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.001 <0.0010 <0.0010 0.0002 <0.001 <0.0010 0.00022 0.00017 0.00015 0.00016 0.00016 0.00014

Barium 1 mg/L H - - ­ - ­ - ­ - ­ - ­ - ­ 0.13 0.03 0.05 0.03 0.03 0.02 <0.1 0.03 <0.10 0.138 0.022 0.027 0.021 0.021 0.02 0.02 0.02 0.0241 0.029 0.032 0.0288 0.0276 0.027 0.0243 0.0234 0.0245

Boron 5 mg/L H - - ­ - ­ - ­ - ­ - ­ - ­ <0.05 0.07 <0.05 <0.05 <0.05 <0.05 <0.5 <0.05 <0.50 <0.050 <0.050 0.128 <0.050 <0.050 <0.050 <0.050 <0.050 0.011 <0.050 <0.050 0.027 0.028 0.039 0.02 0.025 0.028

Cadmium 0.005 mg/L H - - ­ - ­ - ­ - ­ - ­ - ­ 0.0001 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.001 0.0004 <0.0010 <0.00010 <0.00010 <0.00010 <0.000090 <0.000090 <0.000017 <0.000017 <0.000017 <0.000010 <0.000017 <0.000017 0.0000054 0.0000456 0.0000057 <0.000005 <0.000005 <0.000005

Calcium - mg/L - 7.9 7.3 6.7 9.8 62.3 65.8 57.9 55.6 53.9 64.2 68.9 66.6 52.8 45.3 64.2 59.4 59.4 51.2 78.5 58.5 39.9 55.1 48.5 54.1 62.9 83.9 89.3 67.7 67.9 62.2 53.2 52.9 48.4

Chromium 0.05 mg/L H - - ­ - ­ - ­ - ­ - ­ - ­ <0.001 0.003 <0.001 0.0002 0.001 <0.001 <0.01 0.002 <0.010 <0.0010 <0.0010 0.0016 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.00010 <0.001 <0.0010 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Copper 1 mg/L A 0.178 0.333 0.243 0.193 0.0144 0.0115 0.0249 0.002 0.035 <0.001 0.009 0.061 <0.001 0.02 0.411 0.181 0.0028 <0.001 0.003 0.0012 0.0012 0.0014 <0.0010 <0.0010 0.00019 <0.001 <0.0010 0.00058 0.00204 0.00068 <0.0002 0.00095 0.00025

Iron 0.3 mg/L A 0.177 0.632 0.639 3.22 0.207 0.712 5.46 0.48 3.7 0.36 4.41 7.79 0.65 7.9 4.25 11.4 0.351 0.427 <0.05 <0.050 <0.050 <0.020 <0.020 <0.020 <0.010 <0.020 <0.020 <0.010 <0.010 <0.010 <0.010 <0.010 0.013

Lead 0.01 mg/L H 0.046 0.125 0.085 0.112 <0.006 <0.006 <0.006 <0.001 0.005 <0.001 0.001 0.005 <0.001 <0.01 0.016 0.012 <0.001 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.000050 <0.001 <0.0010 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005

Mercury 0.001 mg/L H - - - - - - - - - - - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.00010 <0.00010 <0.00010 <0.000010 <0.000010 <0.00010 <0.00001 <0.000010 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005

Magnesium - mg/L - 1.79 1.5 1.42 1.9 9.8 11 10.4 10.3 10.1 11.8 12.5 12.5 10.2 9.35 10.9 11.2 11 10.4 18.2 10.6 7.73 9.9 9.7 9.66 10.7 14.4 14.6 12.2 11.3 11.4 10.3 10.6 9.82

Manganese 0.05 mg/L A 0.163 0.18 0.085 0.178 0.238 0.13 0.0871 0.086 0.084 0.088 0.105 0.151 0.13 0.14 0.125 0.188 0.158 0.123 0.129 0.134 0.0585 0.12 0.115 0.0877 0.0812 0.105 0.118 0.0987 0.102 0.106 0.0902 0.102 0.104

Nickel - mg/L - 0.006 0.004 0.147 0.004 0.007 <0.002 0.003 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.02 0.003 <0.020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 0.00035 <0.002 <0.0020 <0.0005 0.00063 <0.0005 <0.0005 <0.0005 <0.0005

Potassium - mg/L - 1.22 1.61 1.42 2.71 1.92 2.46 2.31 2.06 1.9 2.57 2.23 2.54 2.47 2.81 1.82 2.42 2.7 2.7 6 2.3 2.1 2.34 2.4 2.48 2.37 2.46 2.68 2.69 2.41 2.55 2.36 2.41 2.23

Selenium 0.01 mg/L H - - ­ - ­ - ­ - ­ - ­ - ­ <0.005 - ­ <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.05 <0.005 <0.0050 <0.0050 <0.0020 <0.0020 <0.0010 <0.0010 <0.0010 <0.00010 <0.001 <0.0010 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005

Sodium 200 mg/L A 4.14 1.08 0.849 2.71 4.48 2.76 2.53 5.86 4.2 2.52 4.22 2.56 2.1 7.9 4.12 3.37 2.71 2.05 13.2 1.92 1.56 2.04 1.7 2 2.33 3.61 4.82 3.97 3.35 3.22 2.74 2.76 2.65

Uranium 0.02 mg/L H - - - - - - - <0.005 - <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.000372 <0.005 <0.0050 0.000369 0.000263 0.000139 0.000219 0.000252 0.000222

Zinc 5 mg/L A 0.54 0.694 0.82 0.769 0.08 0.087 0.032 0.037 0.057 0.039 0.017 0.078 0.029 0.06 0.06 0.162 0.0767 0.0151 0.0032 0.0081 0.012 0.0074 <0.0030 0.0046 <0.0050 0.006 0.0063 0.0046 0.0203 0.0218 0.0092 0.0226 0.146

GENERAL CHEMISTRY

Alkalinity, Total 30-500 mg/L A 28 30 28 35 207 205 198 181 178 209 217 214 172 175 192 188 193 185 447 176 158 147 151 162 198 260 292 277 230 206 205 256 191

Ammonia-N - mg/L - - 1.39 1.32 1.53 0.35 0.17 0.09 0.02 0.03 0.04 <0.02 0.03 0.04 0.09 0.06 0.36 0.043 <0.020 0.44 <0.20 <0.020 <0.020 0.034 <0.020 0.034 0.031 0.046 0.027 0.065 0.058 0.023 0.062 <0.020

BOD5 mg/L - - - ­ - ­ - ­ - ­ - ­ - ­ <2 3 <2 - ­ - ­ <2 5 7 9.6 11.2 5.6 9.2 2.3 <2.0 3.1 2.3 2.8 <2.0 2.5 <2.0 2.3 <2.0 3.7 <2.0 3.1 <2.0

Chloride 250 mg/L A 3 3.2 2.2 2.6 4.3 2.6 2.6 3.4 2.6 3.1 2.2 2.3 1 1.6 2.1 2.11 2.19 2.52 11.3 1.85 1.19 0.77 0.72 0.88 1.99 3.02 3.12 1.88 1.96 1.59 1.13 0.97 0.81

COD - mg/L - - - ­ - ­ - ­ - ­ - ­ - ­ 11 9 14 12 6 12 28 12 42.2 40 17.3 77.6 13.7 7.6 9 5.2 5.2 12.8 <10 <10 11 18 <10 <10 <10 <20

Conductivity ( μs/cm) - - 90.2 - 27 92.3 85 91 405 409 381 353 329 407 379 372 296 347 367 374 319 345 776 358 310 306 308 307 383 501 529 458 412 369 355 366 338

Dissolved Organic Carbon 5 mg/L A - - ­ - ­ - ­ - ­ - ­ 6 2 2 8 - ­ - ­ 1 3 2 3.5 4.3 3.3 6.7 7.5 1.6 1.6 2.5 1.5 3.7 2 3.5 2.7 1.7 2.6 <1.0 1.3 1.3

Hardness 80-100 mg/L A 27 25 23 32 196 210 187 181 176 209 223 218 174 152 205 195 194 171 271 190 132 178 161 175 201 269 283 219 216 202 175 175 161

Ion Balance Calculation (%) - - - ­ - ­ - ­ - ­ - ­ - ­ 0.7 -0.3 -0.8 1.8 1 0.2 -2.9 3.7 2.6 1.3 -2.8 3.4 -9.5 8.8 4.37 4.6 0.3 1.7 -0.7 -10.2 -1.9 0.8 -6.6 -17.1 -7.1

Nitrate 10 mg/L H 1.63 1.44 1 0.72 0.16 0.06 0.04 0.05 0.06 0.06 0.03 <0.03 <0.03 <0.03 0.05 <0.030 <0.030 <0.030 <0.030 0.091 <0.030 <0.030 <0.030 <0.030 <0.030 0.072 0.08 0.056 0.047 <0.020 0.022 0.045 0.029

Nitrite 1 mg/L H <0.03 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.07 <0.02 <0.02 0.04 <0.02 <0.02 <0.02 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

pH (standard units) 6.5-8.5 - A 6.8 6.9 6.8 6.8 7.1 7.5 7.6 7.3 8 7.8 7.8 7.6 7.3 7.7 7.63 7.59 7.92 7.61 7.16 7.47 7.57 7.58 7.58 7.73 8.12 6.8 7.83 7.33 7.52 7.44 7.52 7.51 7.48

Sulphate 500 mg/L A 6.2 2.6 2.2 2.2 4.5 5.1 5.3 7.5 8.1 9.1 8.1 6.3 7.8 5.9 6.8 3.63 3.49 1.54 4.68 5.13 6.96 7.47 1.95 3.21 6.83 5.84 4.7 4.27 2.69 1.35 3.66 4.17 4.07

TDS 500 mg/L A - - ­ - ­ - ­ - ­ - ­ - ­ 190 140 230 210 230 160 178 205 219 220 181 470 210 182 166 156 170 234 270 310 249 237 220 204 212 159

TKN - mg/L 3.21 3.88 2.85 2.79 1.24 0.51 0.4 0.32 0.26 0.31 0.19 0.27 0.27 0.85 0.39 0.69 0.435 0.426 8.07 0.344 <0.25 0.24 0.179 0.205 0.173 0.254 1.41 0.27 0.55 <0.25 0.85 <0.25 0.18
TP - mg/L - - ­ - ­ - ­ - ­ - ­ - ­ 0.013 0.015 0.004 0.012 0.011 0.012 0.028 0.036 0.0883 0.0316 0.0202 0.209 <0.030 0.0055 0.011 0.0085 0.0087 0.0053 0.0096 0.0087 0.0106 0.0165 0.0133 0.007 0.0107 0.0104

Shaded values exceed ODWS



Municipality of Wawa - Michipicoten Landfill Site

Ground and Surface Water Monitoring Results

Table E.3: Sampling Location MW3 KEC Project Ref. No. 1772

Parameter ODWS Units H/A 4/24/2010 9/22/2010 6/22/2011 10/14/2011 6/14/2012 9/26/2012 2013 2014 2015 5/11/2016 9/27/2016 5/16/2017 11/1/2017

VOCs

Acetone - - 0.051 - <20 - <0.02 - Not Not Not <0.02 Not <0.02 - 

1,4 Dichlorobenzene 0.005 mg/L H <0.0005 - <0.50 - <0.0005 - Sampled Sampled Sampled <0.0005 Sampled <0.0005 - 

Benzene 0.005 mg/L H <0.0005 - <0.50 - <0.0005 - <0.0005 <0.0005 - 

cis-1,2 Dichloroethylene - mg/L - <0.0005 - <0.50 - <0.0005 - <0.0005 <0.0005 - 

Dichloromethane 0.05 mg/L H <0.0005 - <0.50 - <0.0005 - <0.002 <0.002 - 

Chlorobenzene - mg/L <0.0005 - <0.50 - <0.0005 - <0.0005 <0.0005 - 

Chloroethane - mg/L <0.001 - <1.0 - <0.001 - <0.001 <0.001 - 

Ethyl Benzene 0.0024 mg/L <0.0005 - <0.50 - <0.0005 - <0.0005 <0.0005 - 

Styrene - mg/L <0.0005 - <0.50 - <0.0005 - <0.0005 <0.0005 - 

Toluene 0.024 mg/L A 0.0085 - <0.50 - <0.0005 - <0.0005 <0.0005 - 

Vinyl Chloride 0.002 mg/L H <0.0005 - <0.50 - <0.0005 - <0.0005 <0.0005 - 

DISSOLVED METALS

Aluminum 0.1 mg/L 4.13 0.03 0.013 0.014 0.0124 0.0145 0.0178 0.047 0.0474

Antimony 0.006 mg/L <0.005 <0.005 0.00089 0.00087 <0.00060 0.00063 0.00038 0.00013 0.00012

Arsenic 0.025 mg/L H 0.0022 0.0086 0.0011 0.0014 <0.0010 <0.0010 0.00072 0.00068 0.00066

Barium 1 mg/L H 0.73 0.018 0.023 0.027 0.021 0.02 0.0161 0.0146 0.0145

Boron 5 mg/L H 0.571 0.105 0.061 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010

Cadmium 0.005 mg/L H 0.00034 <0.0001 <0.000090 <0.000090 <0.000017 <0.000017 0.0000138 0.0000163 0.0000195

Calcium - mg/L - 7.6 7.76 18.5 13.7 17.4 17.8 19.3 18.2 15.5

Chromium 0.05 mg/L H 0.0023 <0.001 <0.0010 <0.0010 <0.0010 <0.0010 0.00024 0.00031 0.0005

Copper 1 mg/L A 0.0191 0.0139 0.0054 0.0063 0.0089 0.0068 0.00963 0.0064 0.00811

Iron 0.3 mg/L A 1.45 <0.05 <0.050 <0.050 <0.020 <0.020 0.013 0.021 0.025

Lead 0.01 mg/L H 0.0014 <0.001 <0.0010 <0.0010 <0.0010 <0.0010 0.000073 0.000053 0.000132

Mercury 0.001 mg/L H <0.0001 <0.0001 <0.00010 <0.00010 <0.00010 <0.00010 <0.000005 <0.000005 0.0000051

Magnesium - mg/L - 1.85 2.48 5.29 3.19 4.6 4.83 4.73 3.28 2.9

Manganese 0.05 mg/L A 0.0319 0.0154 0.0215 0.0071 0.0063 0.0024 0.00094 0.00116 0.00121

Nickel - mg/L - 0.0091 0.0021 <0.0020 <0.0020 <0.0020 <0.0020 0.000094 0.00077 0.00083

Potassium - mg/L - 1.4 <1 <1.0 <1.0 <0.50 <0.50 0.333 0.506 0.472

Selenium 0.01 mg/L H 0.0057 0.005 <0.0020 <0.0020 <0.0010 <0.0010 0.000121 0.000101 0.000129

Sodium 200 mg/L A 102 80.3 26.8 15.1 11.8 9.61 2.19 1.17 1.08

Uranium 0.02 mg/L H 0.0068 0.0073 <0.0050 <0.0050 <0.0050 <0.0050 0.000308 0.000093 0.000086

Zinc 5 mg/L A 0.0798 <0.003 <0.003 <0.003 <0.0030 <0.0030 0.003 0.0123 0.0112

GENERAL CHEMISTRY

Alkalinity, Total 30 500 mg/L A 111 128 113 77.4 75.8 73.8 66.6 61.1 52.3

Ammonia-N - mg/L - <0.020 0.045 <0.020 0.032 <0.020 0.03 <0.020 0.057 <0.020

BOD5 - mg/L - <2.0 UJ 2.6 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Chloride 250 mg/L A 13.2 0.81 0.7 0.49 0.39 0.34 0.4 0.43 0.24

COD - mg/L - 194 14.8 48.9 7.4 18.1 13.1 19 22 30

Conductivity ( μs/cm) - - 512 355 253 162 166 162 131 124 107

Dissolved Organic Carbon 5 mg/L A 24.7 13.1 12 5.2 3.8 4.1 6.4 7.1 7

Hardness 80 100 mg/L A 27 30 68 47.3 62.3 64.4 67.6 59.1 50.5

Ion Balance Calculation (%) - -1.3 -2.1 2.8 3.58 1.5 -2.4 -1.9

Nitrate 10 mg/L H 0.611 0.267 0.356 0.131 0.217 0.143 0.106 0.137 0.083

Nitrite 1 mg/L H <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.010 <0.010 <0.010

pH (standard units) 6.5 8.5 - A 8.45 8.26 7.75 7.71 7.65 7.54 7.25 7 7.2

Sulphate 500 mg/L A 113 49.6 14.4 5.29 5.96 4.55 3.2 3.51 2.86

TDS 500 mg/L A 804 410 230 116 86.6 82 98 93 77

TKN - mg/L 1.11 0.726 0.587 <1.3 0.366 0.589 <0.25 <0.25 0.27
TP - mg/L 1.08 0.747 0.47 0.285 0.136 0.121 0.131 0.031 0.038

Shaded values exceed ODWS



Municipality of Wawa - Michipicoten Landfill Site

Ground and Surface Water Monitoring Results

Table E.4: Sampling Location MW4 KEC Project Ref. No. 1772

Parameter ODWS Units H/A 4/24/2010 9/22/2010 6/22/2011 10/14/2011 6/14/2012 9/6/2012 5/22/2013 9/25/2013 6/10/2014 10/15/2014 5/26/2015 11/19/2015 5/11/2016 9/27/2016 5/16/2017 11/1/2017

VOCs

Acetone - - <0.02 - <20 - <0.02 - <0.02 - <0.02 - <0.02 - <0.02 - <0.02 - 

1,4 Dichlorobenzene 0.005 mg/L H <0.0005 - <0.50 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - 

Benzene 0.005 mg/L H 0.002 - <0.50 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - 

cis-1,2 Dichloroethylene - mg/L - <0.0005 - <0.50 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - 

Dichloromethane 0.05 mg/L H <0.0005 - <0.50 - <0.0005 - 0.00082 - <0.0005 - <0.002 - <0.002 - <0.002 - 

Chlorobenzene - mg/L <0.0005 - <0.50 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - 

Chloroethane - mg/L <0.001 - <1.0 - <0.001 - <0.001 - <0.001 - <0.001 - <0.001 - <0.001 - 

Ethyl Benzene 0.0024 mg/L <0.0005 - <0.50 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - 

Styrene - mg/L <0.0005 - <0.50 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - 

Toluene 0.024 mg/L A 0.0016 - 2.03 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - 

Vinyl Chloride 0.002 mg/L H <0.0005 - <0.50 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - 

DISSOLVED METALS

Aluminum 0.1 mg/L 0.172 0.038 <0.010 <0.010 <0.0050 0.0051 0.0068 0.0052 0.0066 0.0051 0.0065 0.0043 0.0037 0.0173 0.0067 0.0093

Antimony 0.006 mg/L <0.005 <0.005 <0.00060 <0.00060 <0.00060 <0.00060 <0.00060 <0.00010 <0.0006 <0.00060 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Arsenic 0.025 mg/L H 0.0014 <0.001 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.00071 <0.001 <0.0010 0.00071 0.00083 0.0006 0.00074 0.00057 0.00058

Barium 1 mg/L H 0.042 0.031 0.041 0.039 0.025 0.034 0.032 0.0368 0.035 0.033 0.0417 0.0473 0.0436 0.0478 0.0438 0.0421

Boron 5 mg/L H 0.091 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.010 <0.05 <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Cadmium 0.005 mg/L H <0.0001 <0.0001 <0.000090 <0.000090 <0.000017 <0.000017 <0.000017 <0.000010 <0.000017 <0.000017 <0.000005 0.0000136 <0.000005 <0.000005 <0.000005 0.000057

Calcium - mg/L - 64.8 39.9 43.8 41 43.7 43.6 43.8 42.2 47 43.6 40 43.6 42.4 42.4 42.2 39.9

Chromium 0.05 mg/L H <0.001 <0.001 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.00010 <0.001 <0.0010 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.00022

Copper 1 mg/L A 0.001 0.0131 <0.0010 <0.0010 0.0015 <0.0010 <0.0010 0.00013 <0.001 0.006 0.0005 0.00166 0.00049 0.00035 0.00037 0.0065

Iron 0.3 mg/L A 0.084 <0.05 <0.050 <0.050 <0.020 <0.020 <0.020 <0.010 <0.02 <0.020 <0.010 <0.010 <0.010 0.013 <0.010 <0.010

Lead 0.01 mg/L H <0.001 <0.001 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.000050 <0.001 <0.0010 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.000059

Mercury 0.001 mg/L H <0.0001 <0.0001 <0.00010 <0.00010 <0.00010 <0.00010 <0.000010 <0.00010 <0.00001 <0.00001 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005

Magnesium - mg/L - 10.8 9.12 8.9 7.22 9.33 8.88 8.71 7.76 8.72 8.31 8.41 8.65 8.71 8.48 8.61 8.36

Manganese 0.05 mg/L A 0.0959 <0.001 0.0292 0.0251 <0.0010 0.0289 0.0124 0.0143 0.0122 0.015 0.0378 0.0159 0.0146 0.0303 0.0351 0.0359

Nickel - mg/L - <0.002 <0.002 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 0.00025 <0.002 <0.0020 <0.0005 0.00078 <0.0005 0.00054 <0.0005 0.00074

Potassium - mg/L - 2.6 2.4 2.2 2.1 2.12 2.28 2.34 2.12 2.18 2.23 2.41 2.38 2.38 2.25 2.39 2.2

Selenium 0.01 mg/L H <0.005 <0.005 <0.0020 <0.0020 <0.0010 <0.0010 <0.0010 0.00018 <0.001 <0.0010 0.000175 0.000154 0.000149 0.000168 0.000134 0.000192

Sodium 200 mg/L A 26.3 11 1.32 1.28 1.73 1.45 1.55 1.44 1.39 1.37 1.44 1.51 1.55 1.47 1.43 1.69

Uranium 0.02 mg/L H 0.0056 <0.005 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.00107 <0.005 <0.0050 0.000992 0.00101 0.00109 0.00153 0.00148 0.00115

Zinc 5 mg/L A 0.0066 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0050 <0.003 0.0041 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0258

GENERAL CHEMISTRY

Alkalinity, Total 30-500 mg/L A 249 154 136 135 146 132 130 135 146 140 154 142 139 146 192 146

Ammonia-N - mg/L - 0.053 0.04 <0.020 <0.020 <0.020 <0.020 <0.020 0.078 0.04 0.084 0.122 0.055 0.065 0.192 0.207 0.051

BOD5 mg/L - 2.2 J 2.1 <2.0 <2.0 3.8 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Chloride 250 mg/L A 7.07 1.35 0.44 0.55 0.68 0.32 0.31 0.28 0.32 0.35 0.31 0.41 0.35 0.34 0.36 1.03

COD - mg/L - 34.1 <3.0 8.9 <3.0 3.6 8.2 8.3 17.3 21 22 13 <10 <10 35 67 <20

Conductivity ( μs/cm) - - 516 304 282 275 300 291 269 274 277 277 285 375 270 275 282 275

Dissolved Organic Carbon 5 mg/L A 7 5.8 <5.0 1.6 1.5 1.2 1.2 2 1.3 2 1.4 <1.0 1.3 <1.0 <1.0 3.5

Hardness 80-100 mg/L A 206 137 146 132 148 145 145 137 153 143 134 144 142 141 141 134

Ion Balance Calculation (%) - 0.9 -3.7 -0.5 1.87 2.8 2.97 -0.1 -1.5 -8.7 -1.4 -1.2 -3.9 -16.6 -6.4

Nitrate 10 mg/L H 0.355 <0.030 0.133 0.097 0.039 0.063 0.105 0.061 0.077 0.077 0.049 0.08 0.073 0.06 0.073 0.115

Nitrite 1 mg/L H <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.02 <0.02 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

pH (standard units) 6.5-8.5 - A 7.91 7.83 8.02 8.04 8.04 7.97 8.18 8.26 7.19 7.9 7.81 7.99 7.95 7.94 7.88 7.86

Sulphate 500 mg/L A 32.7 20.9 13 12.7 8.18 12.8 12.1 13.1 12.3 12.6 12.6 12 12.2 13 13.1 12.2

TDS 500 mg/L A 488 329 176 3 154 149 147 180 192 153 165 180 189 263 299 205

TKN - mg/L 0.307 0.813 0.28 <0.25 0.238 0.196 0.307 0.393 1.23 0.42 <0.5 <0.5 <0.25 <2.5 <2.5 0.85
TP - mg/L 0.377 0.167 3.22 0.207 0.29 0.361 0.647 1.1 2.15 1.01 1.8 0.58 0.48 5.71 6.98 0.55

Shaded values exceed ODWS



Municipality of Wawa - Michipicoten Landfill Site

Ground and Surface Water Monitoring Results

Table E.5: Sampling Location MW5 KEC Project Ref. No. 1772

Parameter ODWS Units H/A 4/24/2010 9/22/2010 6/22/2011 10/14/2011 6/14/2012 9/26/2012 5/22/2013 9/25/2013 6/10/2014 10/15/2014 5/26/2015 11/19/2015 5/11/2016 9/27/2016 5/16/2017 11/1/2017

VOCs

Acetone - - <0.02  - ­ <20 - <0.02 - <0.02 - <0.02 - <0.02 - <0.02 - <0.02 - 

1,4 Dichlorobenzene 0.005 mg/L H <0.0005  - ­ <0.50 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - 

Benzene 0.005 mg/L H <0.0005  - ­ <0.50 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - 

cis-1,2 Dichloroethylene - mg/L - <0.0005  - ­ <0.50 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - 

Dichloromethane 0.05 mg/L H <0.0005  - ­ <0.50 - <0.0005 - 0.00098 - <0.0005 - <0.002 - <0.002 - <0.002 - 

Chlorobenzene - mg/L <0.0005  - ­ <0.50 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - 

Chloroethane - mg/L <0.001  - ­ <1.0 - <0.001 - <0.001 - <0.001 - <0.001 - <0.001 - <0.001 - 

Ethyl Benzene 0.0024 mg/L <0.0005  - ­ <0.50 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - 

Styrene - mg/L <0.0005  - ­ <0.50 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - 

Toluene 0.024 mg/L A 0.0006  - ­ <0.50 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - 

Vinyl Chloride 0.002 mg/L H <0.0005  - ­ <0.50 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - 

DISSOLVED METALS

Aluminum 0.1 mg/L 0.14 0.018 <0.010 <0.010 <0.0050 0.007 0.0061 0.0099 0.0103 0.0072 0.0107 0.008 0.0061 0.0134 0.0147 0.0121

Antimony 0.006 mg/L <0.005 <0.005 <0.00060 <0.00060 <0.00060 <0.00060 <0.00060 <0.00010 <0.0006 <0.0006 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Arsenic 0.025 mg/L H <0.001 0.0012 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.00033 <0.001 <0.0010 0.00033 0.0003 0.00034 0.00033 0.00031 0.00031

Barium 1 mg/L H 0.036 0.037 0.063 0.057 0.057 0.059 0.048 0.0414 0.045 0.037 0.0396 0.0353 0.031 0.0309 0.0301 0.0294

Boron 5 mg/L H 0.414 0.659 0.299 <0.050 <0.050 <0.050 <0.050 <0.010 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Cadmium 0.005 mg/L H <0.0001 <0.0001 <0.000090 <0.000090 <0.000017 0.000023 <0.000017 0.000011 <0.000017 <0.000017 0.0000085 0.0000056 <0.000005 0.0000061 <0.000005 <0.000005

Calcium - mg/L - 48.8 42.8 77.9 62.3 68.7 69.1 66.1 47.5 65.9 55.2 46 53.5 51.5 49.3 43.8 41.5

Chromium 0.05 mg/L H <0.001 <0.001 <0.0010 <0.0010 <0.0010 <0.0010 0.00025 <0.0010 <0.0010 0.0003 0.00027 0.00027 0.00035 0.00025 0.00027

Copper 1 mg/L A 0.0056 0.0263 0.0037 0.0033 0.0085 0.0097 0.0048 0.00403 0.0039 0.0029 0.00316 0.00258 0.00239 0.0036 0.00271 0.00246

Iron 0.3 mg/L A <0.05 <0.05 <0.050 <0.050 <0.020 <0.020 <0.020 <0.010 <0.020 <0.020 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Lead 0.01 mg/L H <0.001 <0.001 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.000050 <0.0010 <0.0010 <0.0005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005

Mercury 0.001 mg/L H <0.0001 <0.0001 <0.00010 <0.00010 <0.00010 <0.000010 <0.000010 <0.00010 <0.00001 <0.00001 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005

Magnesium - mg/L - 60.3 7.52 9.51 7.89 8.25 8.24 7.61 5.37 6.53 5.93 5.64 6.1 6.1 5.99 5.46 5.54

Manganese 0.05 mg/L A 0.0272 0.0929 0.217 0.0638 0.0227 0.021 0.0045 0.00413 0.0063 <0.0010 0.00154 0.00022 0.00068 0.00026 0.00087 0.00037

Nickel - mg/L - <0.002 <0.002 0.0024 <0.0020 <0.0020 <0.0020 <0.0020 0.00037 <0.002 <0.002 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Potassium - mg/L - 2 2.4 2.2 1.4 1.44 1.58 1.46 1.05 1.15 1.17 1.27 1.14 1.14 1.17 1.07 1.03

Selenium 0.01 mg/L H <0.005 <0.005 <0.0020 <0.0020 <0.0010 <0.0010 <0.0010 0.00011 <0.0010 <0.0010 0.000102 0.000107 0.000083 0.000118 0.000118 0.000139

Sodium 200 mg/L A 0.138 0.207 22.7 2.32 2.03 1.78 1.66 1.73 1.5 1.37 1.48 1.34 1.34 1.37 1.29 1.3

Uranium 0.02 mg/L H <0.005 <0.005 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.000205 <0.0050 <0.0050 0.000158 0.000173 0.000164 0.000162 0.000137 0.000147

Zinc 5 mg/L A 0.0032 <0.003 0.0035 <0.0030 <0.0030 0.0036 <0.0030 <0.0050 <0.0030 <0.0030 0.0016 <0.0010 <0.001 0.0057 0.0015 0.0026

GENERAL CHEMISTRY

Alkalinity, Total 30-500 mg/L A 111 128 243 223 186 183 175 91.3 173 157 167 165 152 150 146 130

Ammonia-N - mg/L - <0.020 0.045 <0.020 <0.020 <0.020 0.042 <0.020 0.071 <0.020 <0.020 <0.020 0.042 0.035 0.033 0.04 <0.020

BOD5 mg/L - <2.0 UJ 2.6 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Chloride 250 mg/L A 13.2 0.81 2.23 1.27 0.81 0.88 0.68 0.59 0.7 0.74 0.63 0.67 0.57 0.7 0.65 0.59

COD - mg/L - 194 14.8 14.4 8.8 7 13.6 17.4 19.3 10 17 11 <10 <10 <10 13 <20

Conductivity ( μs/cm) - - 512 355 526 425 375 384 342 192 321 300 299 305 288 272 255 253

Dissolved Organic Carbon 5 mg/L A 24.7 13.1 10.5 2.8 2.2 2.8 2.9 4.9 4.5 3.5 3.2 7 3 4.2 3.1 3.4

Hardness 80-100 mg/L A 27 30 234 188 206 206 196 141 191 162 138 159 154 148 132 126

Ion Balance Calculation (%) - 1.6 -8.5 4.3 5.4 5 1.95 4.3 0.9 -9.5 -2.5 0.2 -1.3 -5.7 -2.1

Nitrate 10 mg/L H 0.611 0.267 0.815 0.587 0.594 0.552 0.683 0.605 0.591 0.696 0.68 0.907 0.657 0.652 0.594 0.688

Nitrite 1 mg/L H <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

pH (standard units) 6.5-8.5 - A 8.45 8.26 7.48 7.74 7.79 7.85 8.11 7.75 6.63 7.81 7.27 7.74 7.86 7.52 7.21 7.55

Sulphate 500 mg/L A 113 49.6 27.7 5.73 4.55 4.42 4.04 3.31 3.63 3.4 2.78 2.85 2.68 3.22 3.29 3.21

TDS 500 mg/L A 804 410 351 251 200 198 190 127 183 188 179 186 190 165 154 137

TKN - mg/L 1.11 0.726 0.158 <0.25 0.252 0.367 0.303 0.334 0.386 <0.25 <0.25 <0.25 <0.25 0.3 <0.25 0.15
TP - mg/L 1.08 0.747 <0.030 0.0776 0.0078 0.0227 0.109 0.058 0.0395 0.0253 0.0036 0.0268 0.0357 0.0103 0.0143 0.0091

Shaded values exceed ODWS



Municipality of Wawa - Michipicoten Landfill Site

Ground and Surface Water Monitoring Results

Table E.6: Sampling Location MW3-12 KEC Project Ref. No. 1772

Parameter ODWS Units H/A 12/5/2012 5/22/2013 9/25/2013 6/10/2014 10/15/2014 5/26/2015 11/19/2015 5/11/2016 9/27/2016 5/16/2017 11/1/2017 11/1/2017

Duplicate
VOCs Sample
Acetone - - <0.02 <0.02 - <0.02 - <0.02 - <0.02 - <0.02 - - 

1,4 Dichlorobenzene 0.005 mg/L H <0.0005 <0.0005 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - - 

Benzene 0.005 mg/L H <0.0005 <0.0005 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - - 

cis-1,2 Dichloroethylene - mg/L - <0.0005 <0.0005 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - - 

Dichloromethane 0.05 mg/L H 0.00102 <0.0005 - <0.0005 - <0.002 - <0.002 - <0.002 - - 

Chlorobenzene - mg/L <0.0005 <0.0005 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - - 

Chloroethane - mg/L <0.001 <0.001 - <0.001 - <0.001 - <0.001 - <0.001 - - 

Ethyl Benzene 0.0024 mg/L <0.00050 <0.0005 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - - 

Styrene - mg/L <0.00050 <0.0005 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - - 

Toluene 0.024 mg/L A <0.00050 <0.0005 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - - 

Vinyl Chloride 0.002 mg/L H <0.00050 <0.0005 - <0.0005 - <0.0005 - <0.0005 - <0.0005 - - 

DISSOLVED METALS
Aluminum 0.1 mg/L 0.0267 0.0084 0.0054 0.0059 0.0091 0.0113 0.0035 0.005 0.0071 0.0046 0.0028 0.0028
Antimony 0.006 mg/L <0.00060 <0.00060 <0.00010 <0.0006 <0.0006 0.00011 0.00014 0.00035 <0.0001 0.00031 <0.0001 <0.0001

Arsenic 0.025 mg/L H <0.0010 <0.0010 0.00081 0.001 0.001 0.00101 0.00095 0.00101 0.00099 0.00094 0.00092 0.00095
Barium 1 mg/L H 0.014 0.017 0.0172 0.017 0.017 0.0186 0.0164 0.0159 0.0152 0.0151 0.0155 0.0152

Boron 5 mg/L H <0.050 <0.050 <0.010 <0.05 <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Cadmium 0.005 mg/L H <0.000017 <0.000017 <0.000010 <0.000017 0.00002 0.0000242 <0.000005 0.0000093 <0.000005 0.0000079 0.00001 0.0000168
Calcium - mg/L - 37.9 42.3 41.3 42.6 42.4 37.5 40.7 39.5 36.4 39 37.4 37.8
Chromium 0.05 mg/L H <0.0010 <0.0010 0.00018 0.0055 <0.0010 0.00034 0.0003 0.00025 0.00023 0.00028 0.00036 0.00034

Copper 1 mg/L A 0.0016 <0.0010 0.00056 0.0039 <0.0010 0.00128 0.00123 0.00077 0.00039 0.00089 0.00049 0.00043
Iron 0.3 mg/L A <0.020 <0.020 <0.010 <0.020 <0.020 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Lead 0.01 mg/L H <0.0010 <0.0010 <0.000050 <0.001 <0.0010 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005

Mercury 0.001 mg/L H <0.000010 <0.000010 <0.00010 <0.000010 <0.000010 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005

Magnesium - mg/L - 8.11 9.54 8.96 9.29 9.17 9.15 9.49 9.03 8.58 8.84 9.19 9.22

Manganese 0.05 mg/L A 0.035 0.0453 0.00091 0.0015 0.0029 0.0041 0.00019 0.00023 <0.0001 0.00021 0.00014 <0.00010

Nickel - mg/L - <0.0020 <0.0020 0.00021 <0.0020 <0.0020 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Potassium - mg/L - 2.58 2.58 2.07 2.27 2.15 2.27 2.04 2.13 2.02 2.13 2.12 2.12

Selenium 0.01 mg/L H <0.0010 <0.0010 0.00032 <0.001 <0.0010 0.000189 0.000238 0.000086 0.000066 0.000089 0.000312 0.000281

Sodium 200 mg/L A 1.68 1.93 1.67 2.64 1.73 1.72 1.71 1.69 1.5 1.6 1.77 1.8
Uranium 0.02 mg/L H <0.0050 <0.0050 0.000541 <0.005 <0.0050 0.00138 0.00166 0.000982 0.000824 0.00063 0.00148 0.00138

Zinc 5 mg/L A 0.0054 <0.0030 <0.0050 <0.003 <0.0030 0.0021 <0.0010 0.0023 <0.0010 0.0035 0.0031 0.0025

GENERAL CHEMISTRY

Alkalinity, Total 30 500 mg/L A 134 129 136 150 142 149 150 134 138 152 146 143

Ammonia-N - mg/L - 0.247 0.049 0.2 0.14 0.116 0.023 0.034 <0.020 0.024 0.049 <0.020 <0.020
BOD5 mg/L - <2.5 <2.0 <2.0 4 <2.0 2.5 <2.0 2.8 <2.0 <2.0 <2.0 <2.0
Chloride 250 mg/L A 0.52 0.36 0.37 2.59 0.34 0.44 0.31 0.38 0.36 0.41 0.32 0.34
COD - mg/L - 4.4 38.7 25.5 34 32 28 17 31 13 30 <20 <20

Conductivity ( μs/cm) - - 274 276 276 299 279 275 276 247 252 265 275 270
Dissolved Organic Carbon 5 mg/L A 2.7 2 1.8 3 2.2 1.6 <1.0 1.1 <1.0 <1.0 <1.0 <1.0
Hardness 80 100 mg/L A 128 145 140 145 144 131 141 136 126 134 131 132

Ion Balance Calculation (%) - 4.2 2.51 -1.9 -5.4 -2.4 .8.0 -5.4 -0.7 -5.8 -7.6 -7.2 -5.8
Nitrate 10 mg/L H 0.062 0.07 <0.030 0.031 <0.030 0.069 0.042 0.042 <0.020 0.052 0.034 0.035

Nitrite 1 mg/L H <0.020 <0.020 <0.020 <0.020 <0.02 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
pH (standard units) 6.5 8.5 - A 8.1 8.16 8.25 6.7 8.06 7.82 8.06 7.95 7.94 7.85 7.95 7.91

Sulphate 500 mg/L A 13.4 18.4 15.8 17 14.7 11.2 13.2 9.22 9.68 9.77 11.9 11.9
TDS 500 mg/L A 145 153 195 183 191 158 168 161 160 168 170 160
TKN - mg/L 1.6 2.89 1.4 1.63 <1.3 0.4 <0.5 <0.25 <1.3 <0.25 <0.15 <0.15
TP - mg/L 2.41 4.11 1.79 3.59 1.19 0.765 1.16 0.53 1.03 0.21 0.28 0.0842

Shaded values exceed ODWS



Municipality of Wawa - Michipicoten Landfill Site

Ground and Surface Water Monitoring Results

Table E.7: Sampling Location MW6-17 KEC Project Ref. No. 1772

Parameter ODWS Units H/A 11/1/2017

VOCs

Acetone - - - 

1,4 Dichlorobenzene 0.005 mg/L H - 

Benzene 0.005 mg/L H - 

cis-1,2 Dichloroethylene - mg/L - - 

Dichloromethane 0.05 mg/L H - 

Chlorobenzene - mg/L - 

Chloroethane - mg/L - 

Ethyl Benzene 0.0024 mg/L - 

Styrene - mg/L - 

Toluene 0.024 mg/L A - 

Vinyl Chloride 0.002 mg/L H - 

DISSOLVED METALS

Aluminum 0.1 mg/L <0.0020

Antimony 0.006 mg/L <0.00010

Arsenic 0.025 mg/L H 0.00115

Barium 1 mg/L H 0.0897

Boron 5 mg/L H 0.076

Cadmium 0.005 mg/L H 0.0000312

Calcium - mg/L - 54.8

Chromium 0.05 mg/L H <0.00010

Copper 1 mg/L A 0.00175

Iron 0.3 mg/L A <0.010

Lead 0.01 mg/L H <0.000050

Mercury 0.001 mg/L H <0.000005

Magnesium - mg/L - 10.6

Manganese 0.05 mg/L A 0.672

Nickel - mg/L - 0.00231

Potassium - mg/L - 5.01

Selenium 0.01 mg/L H 0.000205

Sodium 200 mg/L A 20.1

Uranium 0.02 mg/L H 0.00189

Zinc 5 mg/L A 0.0019

GENERAL CHEMISTRY

Alkalinity, Total 30 500 mg/L A 159

Ammonia-N - mg/L - 0.393

BOD5 mg/L - <2.0

Chloride 250 mg/L A 0.33

COD - mg/L - 25

Conductivity ( μs/cm) - - 277

Dissolved Organic Carbon 5 mg/L A <1.0

Hardness 80 100 mg/L A 181

Ion Balance Calculation (%) - 14.7

Nitrate 10 mg/L H 0.057

Nitrite 1 mg/L H <0.010

pH (standard units) 6.5 8.5 - A 7.91

Sulphate 500 mg/L A 13.4

TDS 500 mg/L A 179

TKN - mg/L 1.16
TP - mg/L 2.93

Shaded values exceed ODWS



Municipality of Wawa - Michipicoten Landfill Site

Ground and Surface Water Monitoring Results

Table E.8: Sampling Location Michipicoten River Bank KEC Project Ref. No. 1772

Parameter PWQO Units 20-Nov-01 4-Jun-02 28-Oct-02 02-Jul-03 (1) 2-Dec-03 2-Jun-04 17-Nov-04 13/23-Jun- 27-Oct-05 23-May-06 31-Oct-06 13-Jun-07 14-Nov-07 25-Jun-08 23-Oct-08 (3) 25-Jun-09 20-Oct-09 22-Sep-10 21-Jun-11 11-Oct-11 11-Jun-12 24-Sep-12 13-May-13 25-Sep-13 11-Jun-14 22-Oct-14 21-May-15 17-Nov-15 12-May-16 28-Sep-16 17-May-17 7-Nov-17

VOCs

Acetone mg/L <0.02 <0.02 <0.02 <0.02 <20 <20 <20 <20 - <0.02 - <0.02 - <0.02 -

1,4 Dichlorobenzene mg/L <0.0005 0.0009 <0.0005 <0.0005 <0.0005 <0.05 <0.5 <0.5 <0.5 - <0.0005 - <0.0005 - <0.0005 -

METALS

Antimony 0.02 mg/L <0.005 0.055 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.0050 <0.0050 <0.0050 <0.00060 <0.00060 <0.00060 <0.00060 <0.00060 <0.00010 <0.00060 <0.00060 <0.0001 <0.00010 <0.0001 <0.00010 <0.00010 <0.00010

Arsenic 0.1 mg/L <0.001 0.005 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.0010 0.00274 <0.0010 <0.0010 0.00031 0.00035 0.00031 0.00037 0.00476 0.00036

Barium mg/L 0.01 0.01 <0.01 0.02 <0.01 0.01 0.03 <0.01 <0.010 <0.010 0.011 <0.010 <0.010 <0.010 <0.010 <0.010 0.0122 <0.010 <0.010 0.00663 0.00874 0.00807 0.00773 0.028 0.00732

Boron 0.2 mg/L <0.05 0.73 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.010 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Cadmium 0.0001 mg/L 0.0004 <0.00009 <0.00009 <0.00009 <0.00009 <0.00009 <0.00009 <0.00009 <0.00009 <0.00009 <0.00009 <0.00009 <0.00009 <0.000017 <0.000017 0.000017 <0.000010 <0.000017 <0.000017 0.0000113 <0.000005 0.0000075 <0.000005 <0.000005 0.0000053

Calcium mg/L 8.4 8.7 8.6 9.5 8.1 13.1 8.1 8.8 14.4 7.8 16.9 9 8.9 9.1 11.2 9.49 10.6 11.7 8.53 8.98 10.4 10.3 4.69 11.1 8.23 7.84 6.29 8.57 6.71 8.57 17.9 8.3

Chromium mg/L <0.001 0.002 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.0010 0.00032 <0.0010 <0.0010 0.00044 0.00026 0.00036 0.00031 0.0005 0.00031

Cobalt 0.0009 mg/L <0.0005 0.0012 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.00050 <0.00010 <0.00050 <0.00050 <0.00010 <0.0001 <0.00010 <0.0001 <0.0001 <0.0001

Copper 0.005 mg/L 0.003 0.001 0.005 0.012 <0.001 0.001 <0.001 <0.001 0.002 <0.001 <0.001 <0.001 0.001 0.001 <0.001 <0.001 <0.001 <0.001 0.0013 <0.0010 <0.0010 <0.0010 0.0011 0.00122 <0.0010 <0.0010 0.00117 0.00074 0.00085 0.00082 0.00132 0.00067

Iron 0.3 mg/L 0.041 0.083 0.1 0.06 0.07 0.12 0.07 0.05 <0.05 0.09 0.17 <0.05 0.14 0.38 0.1 0.11 0.11 0.086 0.073 0.06 0.051 0.044 0.145 0.131 0.092 0.106 0.127 0.082 0.131 0.106 0.199 0.103

Lead 0.01 mg/L 0.0004 <0.0001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.001 <0.001 <0.001 0.002 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.0010 0.000065 <0.0010 <0.0010 0.000098 <0.00005 0.00008 <0.00005 0.000073 <0.00005

Magnesium mg/L 1.79 1.77 1.78 1.84 1.63 2.92 1.64 1.75 2.7 1.63 2.9 1.7 1.81 1.83 2.07 1.87 2.03 2.43 1.78 1.94 2.13 1.93 0.991 2.32 1.64 1.75 1.33 2.04 1.34 1.55 4.05 1.64

Manganese 0.05 mg/L <0.001 0.007 0.012 0.006 0.01 0.006 0.009 0.018 0.006 0.008 0.008 0.009 0.024 0.008 0.0061 0.0111 0.0284 0.0071 0.0093 0.0083 0.0125 0.0137 0.00908 0.0073 0.008 0.00818 0.00866 0.00935 0.011 0.0195 0.00829

Nickel 0.025 mg/L <0.0002 <0.0002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 0.00057 <0.0020 <0.0020 0.0005 <0.0005 <0.0005 <0.0005 0.00079 <0.0005

Potassium mg/L 0.58 0.48 0.52 0.58 0.5 0.7 0.48 0.59 0.61 0.48 0.57 0.32 0.51 0.49 0.39 0.494 <1.0 <1.0 <1.0 <1.0 0.54 0.5 <0.50 0.513 <0.50 <0.50 0.424 0.527 0.43 0.42 0.966 0.387

Sodium 200 mg/L 1.24 1.04 1.12 1.13 1.13 0.886 1.22 1.3 1.54 1.2 1.24 1.32 1.27 1.13 0.71 1.24 1.28 1.44 1.14 1.21 1.36 1.14 0.97 1.02 1.06 1.21 1.1 1.34 1.32 1.18 1.01 1.15

Thallium 0.0003 mg/L <0.0003 0.0045 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.000010 <0.00030 <0.00030 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001

Zinc 5 mg/L 0.029 <0.004 0.006 0.005 <0.003 <0.003 <0.003 <0.0003 0.024 <0.0003 <0.0003 <0.003 <0.003 <0.003 <0.003 <0.0030 0.0034 <0.0030 0.004 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 0.0039 0.0034 <0.0030 <0.0030

GENERAL CHEMISTRY

Alkalinity, Total mg/L 24 24 28 25 22 37 23 24.4 40 20 31 25 25 27 30 25.9 30.5 30.9 24.9 32.6 26.8 34.5 14.2 32.9 22.5 27.2 19.6 30.6 17 26.4 60.3 26.9

Ammonia-N mg/L <0.07 <0.07 <0.07 <0.07 0.02 0.02 <0.02 <0.02 0.03 <0.02 0.02 0.03 0.03 0.03 <0.020 <0.02 0.025 <0.020 <0.020 <0.020 <0.020 <0.020 0.11 <0.020 <0.020 <0.020 <0.020 <0.020 0.128 0.075 0.093

Ammonia-unionized mg/L 0.005 0.005 0.005 0.005 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 <0.020 <0.02

BOD5 0.02 mg/L <2 <2 <2 <2 <2 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Chloride mg/L 1.2 0.6 0.4 0.6 0.7 1.4 1.3 1 1.4 1.1 0.8 0.7 0.73 0.95 1.07 0.59 0.94 0.98 0.92 0.62 0.6 0.68 0.72 0.64 0.86 1 0.75 0.59 0.79

COD mg/L 6 15 21 12 12 18 17 11 9.6 16.7 13.2 12.5 17.9 17 13.6 24.3 28.7 27 24 18 22 20 20 20 22

Conductivity ( μs/cm) 63.4 64.5 68 62 62 88 58 62 96 57 73 65 66 67 75 62.9 74 77.3 63.6 76.7 72 87 37.7 78.6 53.4 58.7 44.6 66.4 48.5 55.4 121 57.1

Dissolved Organic Carbon mg/L 4 6 4 2 5 4 6.1 3.8 6.2 6.3 6.3 5.7 4.3 12.8 9.8 9.2 9.1 9 27.9 7.3 8.9 6.5 8.5

Hardness mg/L 28 29 29 31 27 45 27 29 47 26 37 29 29.7 30.2 36.4 31.4 34.8 39 28.6 30.4 34.7 33.6 15.8 37.3 27.3 26.8 21.2 29.8 22.3 27.8 61.4 27.5

Ion Balance Calculation (%) % 3.02 2.87 4.05 22.4 0.95 2.9 -0.25 3.85 6.05 2.65 9.1 4.1 0.31 4.7 6.3 -2 4 -1.9 10.9 3.2 0.02 -0.8

Nitrate mg/L 0.09 0.14 0.08 0.12 0.13 0.08 0.08 0.1 0.07 0.11 0.08 0.09 0.1 0.12 0.05 0.109 0.055 0.065 0.044 0.06 0.05 0.11 0.054 0.092 0.073 0.075 0.075 0.091 0.036 0.108 0.067

Nitrite mg/L <0.03 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.03 <0.02 <0.02 <0.02 <0.02 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

pH (standard units) 6.5 - 8.5 7.4 7.4 7.5 7.4 7.3 7.6 7.3 7 7.5 7.2 7.5 7.3 7.2 7.46 7.57 7.36 7.72 7.49 7.41 7.45 7.55 7.6 7.18 7.59 6.15 7.62 7.3 7.61 7.3 7.33 7.58 7.37

Sulphate mg/L 7 4.1 3.8 3.8 3.9 3.6 2.9 4.7 5.7 5.1 5.3 5.1 4.6 4.8 4.1 3.77 3.64 3.09 3.67 3.45 3.95 2.59 3.47 2.91 2.73 2.34 2.93 2.6 2.34 4.26 3.18

TDS mg/L 30 20 80 70 50 50 35 37 62 42 76 62 33 35.2 39.7 18.9 58 40 18 38 62 39 45 56 49

TKN mg/L 0.73 0.33 0.006 0.3 0.25 0.3 0.27 0.27 0.2 0.33 0.26 0.29 0.31 0.26 0.24 0.265 0.254 0.253 0.335 0.389 0.392 0.432 0.555 0.432 0.49 <0.25 0.38 <0.25 0.28 0.27 0.16
TP 0.03 mg/L 0.005 0.006 0.008 0.0006 0.004 0.027 0.005 0.006 <0.0050 <0.0050 <0.030 <0.0050 <0.0050 0.0072 0.0109 0.0055 0.0063 0.007 0.0053 0.0033 0.0087 0.0055 0.0093 <0.0030



Municipality of Wawa - Michipicoten Landfill Site

Ground and Surface Water Monitoring Results

Table E.9: Sampling Location Michipicoten River Midstream KEC Project Ref. No. 1772

Parameter PWQO Units 31-Oct-06 13-Jun-07 8-Nov-07 (3) 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

VOCs

Acetone mg/L <0.02 Not <0.002 Not Not Not Not Not Not Not Not Not Not

1,4 Dichlorobenzene mg/L <0.0005 Sampled <0.0005 Sampled Sampled Sampled Sampled Sampled Sampled Sampled Sampled Sampled Sampled

METALS

Antimony 0.02 mg/L <0.005 <0.005

Arsenic 0.1 mg/L <0.001 <0.001

Barium mg/L <0.01 <0.01

Boron 0.2 mg/L <0.05 <0.05

Cadmium 0.0001 mg/L <0.00009 <0.00009

Calcium mg/L 10.7 8.9

Chromium mg/L <0.001 <0.001

Cobalt 0.0009 mg/L <0.0005 <0.0005

Copper 0.005 mg/L 0.001 0.001

Iron 0.3 mg/L 0.08 0.12

Lead 0.01 mg/L <0.0001 <0.001

Magnesium mg/L 1.5 1.18

Manganese 0.05 mg/L 0.008 0.011

Nickel 0.025 mg/L <0.002 <0.002

Potassium mg/L 2 0.51

Sodium 200 mg/L 1.25 1.19

Thallium 0.0003 mg/L <0.0003 <0.0003

Zinc 5 mg/L 0.008 <0.003

GENERAL CHEMISTRY

Alkalinity, Total mg/L 31 24

Ammonia-N mg/L <0.02 <0.02

Ammonia-unionized mg/L 0.002 0.002

BOD5 0.02 mg/L <2

Chloride mg/L 1.1 1.4

COD mg/L 17 14

Conductivity ( μs/cm) 74 65

Dissolved Organic Carbon mg/L 4

Hardness mg/L 33 29.7

Ion Balance Calculation (%) % 0.57 0.3

Nitrate mg/L 0.09 0.11

Nitrite mg/L <0.02 <0.02

pH (standard units) 6.5 - 8.5 7.6 7.3

Sulphate mg/L 5.3 5.5

TDS mg/L 70 90

TKN mg/L 0.25 0.24
TP 0.03 mg/L 0.004 0.004



Municipality of Wawa - Michipicoten Landfill Site

Ground and Surface Water Monitoring Results

Table E.10: Sampling Location Michipicoten River Downstream KEC Project Ref. No. 1772

Parameter PWQO Units 31-Oct-06 13-Jun-07 8-Nov-07 (3) 25-Jun-08 23-Oct-08 (3) 25-Jun-09 20-Oct-09 11-May-10 22-Sep-10 2011 2012 2013 2014 2015 2016 17-May-17 7-Nov-17

VOCs

Acetone mg/L <0.02 Not <0.002 <0.02 <0.02 <0.02 Not Not Not Not Not Not Not <0.02 Not

1,4 Dichlorobenzene mg/L <0.0005 Sampled <0.0005 <0.0005 <0.0005 <0.50 Sampled Sampled Sampled Sampled Sampled Sampled Sampled <0.0005 Sampled

METALS

Antimony 0.02 mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.00010

Arsenic 0.1 mg/L <0.001 <0.001 0.009 <0.001 <0.009 <0.001 <0.0010 0.00036

Barium mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.00709

Boron 0.2 mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.010

Cadmium 0.0001 mg/L <0.00009 <0.00009 <0.00009 <0.00009 <0.00009 <0.00009 <0.00009 <0.000005

Calcium mg/L 10.6 8.9 9.1 10.9 8.15 10.9 9.46 6.72

Chromium mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.00036

Cobalt 0.0009 mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.00010

Copper 0.005 mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.00074

Iron 0.3 mg/L 0.09 0.13 0.08 0.1 0.112 0.101 0.062 0.117

Lead 0.01 mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.000052

Magnesium mg/L 1.6 1.85 1.84 2.04 2.06 2.06 2.23 1.39

Manganese 0.05 mg/L 0.01 0.011 0.006 0.007 0.0064 0.0095 0.0067 0.00687

Nickel 0.025 mg/L <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.0005

Potassium mg/L 2 0.53 0.49 0.37 0.507 <1.0 <1.0 0.391

Sodium 200 mg/L 0.997 1.23 1.14 0.687 1.18 1.3 1.11 1.14

Thallium 0.0003 mg/L <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.00001

Zinc 5 mg/L <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.0030

GENERAL CHEMISTRY

Alkalinity, Total mg/L 51 24 27 30 25.4 30.8 32 21.7

Ammonia-N mg/L <0.02 <0.02 0.03 0.03 <0.020 <0.020 <0.020 0.063

Ammonia-unionized mg/L 0.002 0.002 0.002 0.002 <0.020 <0.020

BOD5 0.02 mg/L <2 <2 <2 <2 <2 <2 <2

Chloride mg/L 0.9 1.5 0.9 0.7 0.97 0.93 0.96 0.77

COD mg/L 24 14 18 15 8.7 19.6 13.2 25

Conductivity ( μs/cm) 113 65 67 74 63.9 74.7 72.8 48.5

Dissolved Organic Carbon mg/L 5 5 4 7.9 4 7.6 8.1

Hardness mg/L 33 29.9 30.3 35.5 28.8 35.7 32.8 22.5

Ion Balance Calculation (%) % -22.7 1.8 -0.06 2.75 1.32 3.83 1.9

Nitrate mg/L 0.08 0.11 0.12 0.05 0.139 0.055 0.078 0.095

Nitrite mg/L <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.010

pH (standard units) 6.5 - 8.5 7.8 7.3 7.48 7.57 7.22 7.72 7.33 7.13

Sulphate mg/L 7.3 5.5 4.6 4 3.77 3.68 3.6 2.39

TDS mg/L 90 70 35 37 56 53 36.9 45

TKN mg/L 0.33 0.25 0.28 0.24 0.275 0.247 0.228 <0.25
TP 0.03 mg/L 0.009 0.004 0.006 0.007 <0.0050 0.0076 0.006 0.0056



Municipality of Wawa - Michipicoten Landfill Site

Ground and Surface Water Monitoring Results

Table E.11: Sampling Location Michipicoten River Upstream - 4 O'clock Rock KEC Project Ref. No. 1772

Parameter PWQO Units 25-Jun-09 20-Oct-09 11-May-10 22-Sep-10 21-Jun-11 11-Oct-11 11-Jun-12 24-Sep-12 13-May-13 25-Sep-13 11-Jun-14 22-Oct-14 21-May-15 17-Nov-15 12-May-16 28-Sep-16 17-May-17 17-May-17 7-Nov-17

Duplicate

VOCs Sample

Acetone ug/L <0.02 <20 <20 <20 <20 <20 - <20 - <20 - <20 <20 -

1,4 Dichlorobenzene ug/L <0.0005 <0.50 <0.50 <0.50 <0.50 <0.50 - <0.50 - <0.50 - <0.50 <0.50 -

METALS

Antimony 0.02 mg/L <0.005 <0.005 <0.005 <0.005 <0.0006 <0.0006 <0.0006 <0.0006 <0.0006 0.0001 <0.0006 <0.0006 <0.0001 <0.00010 <0.0001 <0.00010 <0.00010 <0.00010 <0.00010

Arsenic 0.1 mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0010 0.00039 0.0068 <0.001 0.00031 0.00034 0.00028 0.00037 0.00033 0.00033 0.00035

Barium mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.010 0.008 0.025 <0.010 0.00675 0.00873 0.00809 0.00768 0.0069 0.00671 0.00715

Boron 0.2 mg/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.010 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Cadmium 0.0001 mg/L <0.00009 <0.00009 <0.00009 <0.00009 <0.00009 <0.00009 0.00003 <0.000017 <0.000017 <0.000010 <0.000017 <0.000017 0.0000072 <0.000005 0.000007 <0.000005 0.0000057 <0.000005 <0.000005

Calcium mg/L 9.66 10.9 9.34 11.1 9.32 9.13 9.76 10.6 4.46 9.1 18.9 8.12 6.48 9.61 6.59 8.53 6.85 6.60 8.48

Chromium mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.00022 <0.0010 <0.0010 0.00046 0.0005 0.00035 0.00031 0.00036 0.00043 0.00036

Cobalt 0.0009 mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.00050 <0.00050 <0.00010 <0.00050 <0.00050 <0.0001 <0.00010 <0.0001 <0.00010 <0.00010 <0.00010 <0.00010

Copper 0.005 mg/L 0.0012 <0.0010 <0.0010 0.00105 <0.0010 <0.0010 0.0011 <0.0010 <0.0010 0.00142 0.0016 <0.0010 0.001 0.00093 0.00075 0.00069 0.00081 0.0012 0.00073

Iron 0.3 mg/L 0.19 0.105 0.072 0.1 0.076 0.083 0.058 0.109 0.135 0.093 0.114 0.096 0.12 0.084 0.103 0.108 0.117 0.124 0.101

Lead 0.01 mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.0010 <0.0010 0.000055 <0.0010 <0.0010 0.000083 <0.00005 <0.00005 <0.00005 <0.00005 0.000121 0.000055

Magnesium mg/L 1.86 2.08 2.19 2.27 1.91 1.97 2.02 1.99 0.927 1.81 3.87 1.7 1.33 1.96 1.33 1.59 1.42 1.35 1.62

Manganese 0.05 mg/L 0.0111 0.009 0.0083 0.0325 0.0075 0.0121 0.0083 0.0291 0.013 0.00855 0.0159 0.0082 0.00795 0.00856 0.00772 0.0109 0.00724 0.00764 0.00841

Nickel 0.025 mg/L <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.00050 <0.0020 <0.0020 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.00071 <0.0005

Potassium mg/L 0.49 <1.0 <1.0 <1.0 <1.0 <1.0 0.54 0.53 <0.50 0.429 0.85 <0.5 0.394 0.515 0.429 0.433 0.438 0.378 0.39

Sodium 200 mg/L 1.22 1.33 1.12 1.5 1.43 1.27 1.35 1.19 0.94 1.09 0.91 1.2 1.06 1.32 1.34 1.2 1.19 1.15 1.2

Thallium 0.0003 mg/L <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.00030 <0.00030 0.000011 <0.00030 <0.00030 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001

Zinc 5 mg/L <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 0.0054 <0.0030 <0.0030 <0.0030 <0.0030 0.0032

GENERAL CHEMISTRY

Alkalinity, Total mg/L 25.8 30.3 30.8 30.7 25 32.5 26.7 34.7 13.4 26 59.3 30.4 19.6 31 17 26.9 24.8 23.5 26.8

Ammonia-N mg/L <0.020 <0.020 <0.020 <0.020 0.02 <0.020 <0.02 <0.02 0.022 0.142 <0.020 0.037 <0.020 0.043 <0.020 0.104 0.073 0.068 0.085

Ammonia-unionized mg/L <0.020 <0.020 <0.020

BOD5 0.02 mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Chloride mg/L 0.73 1.03 0.98 0.87 0.59 0.94 0.97 0.94 0.65 0.66 0.55 0.72 0.65 0.88 1.01 0.83 0.85 0.78 0.77

COD mg/L 9.4 15.7 11.8 11.3 16.5 3.8 18.6 16.1 23.6 26.9 24 24 20 14 20 20 24 24 21

Conductivity ( μs/cm) 62.6 73.9 71.5 74.7 63.8 76.2 73.4 86.7 40 65.5 119 58.7 43.6 65.3 46 55.5 48.8 48.3 56.6

Dissolved Organic Carbon mg/L 6 3.8 7.4 4.7 4.9 5.8 5.1 5.3 13.6 8.7 8.9 9.1 5.9 6.8 7.4 8.4 7.6 7.7 8.9

Hardness mg/L 31.8 35.8 32.3 37 31.1 30.9 32.7 34.7 15 30.2 63.1 27.3 21.7 32.1 21.9 27.8 22.9 22 27.8

Ion Balance Calculation (%) % 6.82 3.87 Low EC 5.3 -1.06 5.8 2.4 -6.2 4.5 0.7 10.4 1.2 -3.6 -3.4 0.4

Nitrate mg/L 0.108 0.058 0.079 0.066 0.043 0.056 0.051 0.112 0.047 0.07 0.072 0.076 0.077 0.096 0.041 0.098 0.099 0.07

Nitrite mg/L <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

pH (standard units) 6.5 - 8.5 7.36 7.71 7.31 7.53 7.41 7.44 7.59 7.6 7.12 7.46 7.72 7.93 7.72 7.78 7.60 7.33 7.65 7.36 7.36

Sulphate mg/L 3.6 3.64 3.57 3.07 3.69 3.25 3.98 2.62 3.36 3.23 2.73 2.36 2.95 2.44 2.95 2.79 2.95 3.32

TDS mg/L 65 54 36 46 63 30 34.2 40.3 18.1 43 73 41 41 54 39 49 40 39 40

TKN mg/L 0.278 0.223 0.255 0.233 0.343 0.378 0.444 0.429 0.569 0.371 0.45 <0.25 0.28 <0.25 0.31 0.29 0.26 0.26
TP 0.03 mg/L 0.0056 <0.0050 0.0055 <0.030 <0.0050 <0.0050 0.0096 0.0116 <0.0050 0.0048 0.0043 0.0055 0.0034 0.0048 0.0039 0.0055 0.0058 0.0048



Municipality of Wawa - Michipicoten Landfill Site

Ground and Surface Water Monitoring Results

Table E.12: Sampling Location Trout Creek Mouth KEC Project Ref. No. 1772

Parameter PWQO Units 20-Nov-01 4-Jun-02 28-Oct-02 02-Jul-03 (1) 2-Dec-03 2-Jun-04 17-Nov-04 13/23-Jun-05 27-Oct-05 23-May-06 31-Oct-06 13-Jun-07 14-Nov-07 25-Jun-08 23-Oct-08 (3) 25-Jun-09 20-Oct-09 11-May-10 22-Sep-10 21-Jun-11 11-Oct-11 11-Jun-12 24-Sep-12 13-May-13 25-Sep-13 11-Jun-14 22-Oct-14 21-May-15 17-Nov-15 12-May-16 28-Sep-16 17-May-17 7-Nov-17

VOCs

Acetone mg/L 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 Not Not <0.02 <0.02 <0.02 - <0.02 - <0.02 - <0.02 -

1,4 Dichlorobenzene mg/L <0.0005 0.001 <0.0005 <0.0005 <0.0005 <0.50 Sampled Sampled <0.50 <0.50 <0.50 - <0.00050 - <0.00050 - <0.0005 -

METALS
Antimony 0.02 mg/L <0.005 0.014 <0.005 <0.005 <0.005 <.0.005 <.0.005 <.0.005 <.0.005 <.0.005 <.0.005 <0.00060 <0.00060 <0.00060 <0.00060 <0.00010 <0.00060 <0.0006 <0.0001 <0.00010 <0.0001 <0.00010 <0.00010 <0.00010
Arsenic 0.1 mg/L 0.004 0.005 0.009 0.005 0.008 <0.001 0.0033 0.0048 0.0046 0.0014 0.0096 0.0145 0.0052 0.00036 0.0046 <0.0010 0.0003 0.0103 0.00699 0.0137 0.00476 0.00535
Barium mg/L 0.03 0.03 0.03 0.005 0.03 0.03 0.03 <0.01 0.012 0.026 0.025 0.013 0.029 0.015 0.019 0.00734 0.019 <0.010 0.00642 0.0218 0.0255 0.0313 0.0269 0.0202

Boron 0.2 mg/L <0.05 0.37 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.010 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Cadmium 0.0001 mg/L <0.0001 <0.00009 <0.00009 <0.00009 <0.00009 <0.00009 <0.00009 <0.00009 <0.00009 <0.00009 <0.00009 <0.000090 0.000019 0.000017 <0.000017 <0.000010 <0.000017 <0.000017 0.0000083 <0.000005 0.0000064 0.0000224 <0.000005 0.0000055
Calcium mg/L 12.8 15.9 8.6 26 15.7 8.1 17.9 15.4 18.6 18.5 16.4 19.6 14.5 17.6 11.6 10.6 21.6 18.6 13 23.7 12.1 9.75 9.44 15.8 8.1 6.22 14.7 17.2 13.4 17.8 13.5
Chromium mg/L <0.001 0.002 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.0010 <0.0010 <0.0010 <0.0010 0.00027 <0.0010 <0.0010 0.00034 0.00039 0.00037 0.00263 0.00049 0.00047
Cobalt 0.0009 mg/L <0.0005 0.0007 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.00050 <0.00050 <0.00050 <0.00050 <0.00010 <0.00050 <0.00050 <0.0001 <0.0001 <0.0001 0.0007 <0.00010 <0.00010
Copper 0.005 mg/L 0.003 0.002 0.002 0.012 0.001 <0.001 0.001 0.001 0.002 <0.001 0.001 0.001 0.002 0.001 0.009 0.0014 0.0014 0.0013 <0.0010 0.0013 <0.0010 0.0019 0.0012 0.0013 <0.0010 0.00086 0.00152 0.00131 0.00313 0.00127 0.00126
Iron 0.3 mg/L 0.234 0.131 0.28 0.09 0.18 0.07 0.15 0.14 0.07 0.09 0.15 0.1 0.29 0.24 0.12 0.163 0.224 0.131 0.086 0.128 0.188 0.31 0.091 0.104 0.098 0.119 0.223 0.165 1.31 0.194 0.295
Lead 0.01 mg/L 0.0004 0.0002 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.002 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.0010 <0.0010 <0.0010 <0.0010 0.000064 <0.0010 <0.0010 0.000067 0.00005 <0.00005 0.000634 0.000065 0.000098

Magnesium mg/L 3.05 3.61 1.81 5.31 3.62 1.63 4.02 3.43 4.28 4.12 4.1 4.33 3.38 4.02 2.21 2.6 4.61 4.98 2.81 5.27 2.75 2.11 1.78 3 1.62 1.26 3.57 3.87 3.6 3.97 3.23

Manganese 0.05 mg/L 0.005 0.01 0.023 0.013 0.01 0.007 0.007 0.01 0.012 0.009 0.008 0.015 0.012 0.015 0.009 0.009 0.0106 0.013 0.0101 0.019 0.0103 0.0155 0.00853 0.0132 0.0082 0.00765 0.0106 0.0121 0.0661 0.0188 0.0136

Nickel 0.025 mg/L 0.001 0.0005 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.0020 <0.0020 <0.0020 <0.0020 <0.00050 <0.0020 <0.0020 <0.0005 0.00084 0.00066 0.00277 0.00069 0.00097

Potassium mg/L 0.7 0.84 0.52 1.11 0.87 0.47 0.9 0.81 0.88 0.89 4 0.91 0.79 0.99 0.41 0.64 1 <1.0 <1.0 1.15 0.76 0.52 0.404 0.71 <0.50 0.374 0.859 0.828 0.864 0.949 0.667

Sodium 200 mg/L 0.793 0.862 1.13 1.23 0.974 1.08 1.03 0.865 0.98 0.987 1.03 1.11 0.888 1.03 0.697 1.07 1.13 0.96 1.23 1.18 0.67 0.57 1.08 0.95 1.14 1.01 0.87 0.93 0.681 1.02 0.784
Thallium 0.0003 mg/L <0.0003 0.0009 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.00030 <0.00030 <0.00030 <0.00030 <0.000010 <0.00030 <0.00030 <0.00001 <0.00001 <0.00001 0.000015 <0.00001 <0.00001

Zinc 5 mg/L 0.063 <0.004 0.004 0.005 0.003 <0.003 <0.003 <0.003 0.014 <0.003 <0.003 <0.003 <0.003 <0.003 0.005 <0.003 0.0073 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 0.0045 0.0045 <0.0030 <0.0030

GENERAL CHEMISTRY

Alkalinity, Total mg/L 33 49 26 77 46 21 54 47 46 53 52 58 41 56 33 35.5 66.8 62.1 54.7 66.9 48 28.7 26.5 51.9 27 17.2 48.4 53.9 37.6 60 45

Ammonia-N mg/L <0.07 <0.07 <0.07 <0.07 0.07 0.03 <0.02 <0.02 <0.02 <0.02 0.02 0.04 0.04 0.04 <0.02 <0.02 <0.02 <0.020 <0.02 <0.020 0.035 0.037 <0.020 <0.020 <0.020 <0.020 <0.020 0.08 0.142 0.273
Ammonia-unionized mg/L 0.005 0.005 0.005 0.005 0.005 0.002 0.002 0.002 0.002 0.002 0.002 0.003 0.003 0.003 <0.020 <0.02

BOD5 0.02 mg/L <2 <2 <2 <2 <2 <2 <2 <2 <2.0 <2 <2 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Chloride mg/L 1.2 0.4 0.5 0.6 0.3 0.8 1.1 0.9 1.2 0.7 0.5 0.7 0.57 0.95 0.76 1.02 0.82 0.38 0.22 0.67 0.57 0.71 0.61 0.36 0.45 0.38 0.51 0.31
COD mg/L 13 21 19 23 13 29 25 12 14.6 23.6 13.3 17.9 20.2 27.3 23.8 26.8 24 23 20 31 21 56 22 32
Conductivity ( μs/cm) 88.5 113 69 164 109 58 118 99 126 124 113 124 99 123 78 81.8 140 132 121 154 113 66.3 65 109 58.9 43.9 101 110 73.1 120 88.1
Dissolved Organic Carbon mg/L 5 6 6 7 6 4 6.8 5.1 8.2 6.2 5.7 7.1 13.2 8.9 8.7 9.4 9.2 35.2 8 18.3 6.6 13.1
Hardness mg/L 45 55 29 87 54 27 61 53 64 63 63 67 50.2 60.6 38.2 37.2 72.9 67 44 80.9 41.6 33.1 30.9 51.7 26.9 20.7 51.3 58.8 48.3 60.7 47
Ion Balance Calculation (%) % 2.72 5 3.2 5.1 3.1 4.3 1.6 3.78 -1.41 2.2 -12.7 7.6 -0.6 2.87 5.3 -1.2 -1.8 8.3 1.7 3.5 17.4 0.4 2.8
Nitrate mg/L 0.23 0.07 0.08 0.09 0.16 0.12 0.1 0.08 0.1 0.08 0.09 0.08 0.17 0.08 0.05 0.092 <0.030 0.058 0.045 0.081 0.119 0.166 0.048 0.08 0.074 0.073 0.1 0.057 0.074 0.103 0.118
Nitrite mg/L <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
pH (standard units) 6.5 - 8.5 7.5 7.8 7.4 7.8 7.6 7.4 7.7 7.4 7.6 7.8 7.7 7.7 7.4 7.83 7.59 7.54 8.06 7.74 7.67 7.92 7.71 7.42 7.56 6.32 6.99 7.35 7.72 7.79 7.44 7.59 7.5

Sulphate mg/L 10.1 4.9 3.7 5.7 4.4 3.2 4.1 4.9 13.8 7.7 7.6 6.5 6 5.2 4 3.88 5.34 4.97 4.41 4.45 4.02 3.36 3.41 3.67 2.75 2.22 3.93 3.53 3.63 3.91 3.07
TDS mg/L 60 40 90 100 100 90 63 40 68 104 67.8 55.5 77.1 50 34.5 43 78 47 44 79 74 77 77 67
TKN mg/L 1.13 0.41 0.31 0.26 0.31 0.26 0.33 0.35 0.34 0.27 0.33 0.35 0.39 0.33 0.3 0.329 0.292 0.336 0.34 0.411 0.658 0.466 0.431 0.43 0.44 <0.25 0.44 <0.25 0.71 <0.25 0.42
TP 0.03 mg/L 0.01 0.007 <0.003 0.005 0.005 0.032 0.009 0.011 <0.0050 0.008 0.0078 <0.0050 0.0059 0.0137 0.0185 <0.0050 0.0055 0.0091 0.0063 0.0051 0.0086 0.0912 0.088 0.0059



Municipality of Wawa - Michipicoten Landfill Site

Ground and Surface Water Monitoring Results

Table E.13: Sampling Location Trout Creek Upstream KEC Project Ref. No. 1772

Parameter PWQO Units 25-Jun-08 23-Oct-08 (3) 25-Jun-09 20-Oct-09 11-May-10 22-Sep-10 21-Jun-11 11-Oct-11 11-Jun-12 24-Sep-12 13-May-13 25-Sep-13 11-Jun-14 22-Oct-14 21-May-15 17-Nov-15 12-May-16 28-Sep-16 17-May-17 7-Nov-17

VOCs

Acetone mg/L <0.02 <0.02 <0.02 Not Not <0.02 <0.02 <0.02 - <0.02 - <0.02 - <0.02 -

1,4 Dichlorobenzene mg/L <0.0005 <0.0005 <0.00050 Sampled Sampled <0.00050 <0.00050 <0.00050 - <0.00050 - <0.00050 - <0.0050 -

METALS

Antimony 0.02 mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.00060 <0.00060 <0.00060 <0.0006 <0.00010 <0.00060 <0.00060 <0.0001 <0.00010 <0.0001 <0.00010 <0.00010 <0.0001

Arsenic 0.1 mg/L <0.001 0.004 0.0103 0.0062 0.0044 0.0036 0.0097 0.0154 0.0049 0.0004 0.0067 <0.0010 0.00033 0.0105 0.00843 0.0137 0.00482 0.00545

Barium mg/L <0.01 0.03 0.023 0.026 0.024 0.023 0.029 0.017 0.019 0.00747 0.025 <0.010 0.00638 0.0218 0.0278 0.0282 0.0286 0.0206

Boron 0.2 mg/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.010 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Cadmium 0.0001 mg/L <0.00009 <0.00009 <0.00009 <0.00009 <0.00009 <0.000017 <0.000017 <0.000017 <0.000017 <0.000010 <0.000017 <0.000017 0.0000086 <0.000005 0.0000064 0.0000174 <0.000005 0.0000051

Calcium mg/L 15.9 23.8 13.5 17.7 17.6 22.7 23.2 13.4 9.57 9.4 18.2 8.32 6.27 13.2 15.5 12.9 17.9 13.8

Chromium mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.0010 <0.0010 0.0011 <0.0010 0.00028 <0.0010 <0.0010 0.00043 0.00038 0.00044 0.00213 0.00048 0.00059

Cobalt 0.0009 mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.00050 <0.00050 <0.00050 <0.00050 <0.00010 <0.00050 <0.00050 <0.0001 <0.0001 <0.0001 0.00057 <0.00010 <0.00010

Copper 0.005 mg/L <0.001 0.009 0.0013 0.0014 0.0015 <0.0010 0.0012 0.0015 0.0016 0.00105 0.0017 <0.0010 0.00088 0.0012 0.00135 0.00296 0.00131 0.00122

Iron 0.3 mg/L 0.07 0.21 0.253 0.262 0.142 0.097 0.135 0.207 0.291 0.095 0.12 0.098 0.123 0.219 0.178 1.13 0.19 0.291

Lead 0.01 mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.0010 <0.0010 <0.0010 <0.0010 0.000076 <0.0010 <0.0010 0.000067 <0.00005 <0.00005 0.000527 0.000067 0.000086

Magnesium mg/L 3.74 5.46 3.38 4.03 4.68 5.6 5.34 3.05 2.12 1.84 3.83 1.8 1.33 3.71 3.55 3.53 4.11 3.23

Manganese 0.05 mg/L 0.006 0.012 0.0151 0.0123 0.013 0.0061 0.0182 0.0113 0.0148 0.00984 0.0167 0.083 0.00818 0.0113 0.0116 0.0584 0.0187 0.014

Nickel 0.025 mg/L <0.002 <0.002 <0.002 <0.002 <0.002 <0.0020 <0.002 <0.0020 <0.0020 <0.00050 <0.0020 <0.0020 <0.0005 0.00081 0.00074 0.00249 0.00068 0.001

Potassium mg/L 0.92 1.2 0.816 <1.0 <1.0 1.2 1.14 0.84 0.52 0.415 0.86 <0.5 0.381 0.868 0.786 0.845 0.969 0.687

Sodium 200 mg/L 0.926 0.807 0.8 1.11 0.94 1.34 1.18 0.76 0.56 1.08 0.94 1.26 1.05 0.844 0.839 0.667 1.04 0.797

Thallium 0.0003 mg/L <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.00030 <0.00030 <0.00030 <0.00030 <0.000010 <0.00030 <0.00030 <0.00001 <0.00001 <0.00001 0.000012 <0.00001 <0.00001

Zinc 5 mg/L <0.003 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 0.0036 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 0.0038 <0.0030 <0.0030

GENERAL CHEMISTRY

Alkalinity, Total mg/L 51 73 45.5 54.1 62.3 84.4 67.1 47.7 29 26.7 43.9 26.6 20.2 47.5 48.2 37.6 32.7 43.7

Ammonia-N mg/L 0.03 0.04 <0.020 <0.020 <0.020 <0.020 0.02 <0.02 0.032 0.121 <0.020 <0.020 <0.020 0.021 <0.020 0.062 0.074 0.13

Ammonia-unionized mg/L 0.002 0.003 <0.020 <0.020

BOD5 0.02 mg/L <2 <2 <2 <2 <2 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Chloride mg/L 0.4 0.6 0.17 0.39 0.74 1.21 0.79 0.36 0.23 0.66 0.61 0.82 0.64 0.37 0.17 0.19 0.75 0.3

COD mg/L 25 15 15.3 25.5 13.5 12.5 18.6 34.6 21 25.5 24 23 17 32 20 49 23 34

Conductivity ( μs/cm) 112 152 100 114 131 177 153 112 67.4 65.2 96 58.7 44.6 101 97.3 72.6 68 87.3

Dissolved Organic Carbon mg/L 6 4 8.9 5.7 8.2 6.1 5.3 6.2 14.6 8.8 8.5 9.5 9.3 10.3 8.1 18.7 6.6 12.9

Hardness mg/L 55.2 81.9 47.6 60.8 63.2 79.8 79.9 46 32.6 31.1 61.2 28.2 21.2 48.3 53.4 46.8 61.6 47.8

Ion Balance Calculation (%) % 1.5 4.2 0.6 3.8 -3.9 7.1 5.3 1.62 0.62 14.7 1.1 2.2 -0.3 4.4 16.9 28 3.9

Nitrate mg/L 0.1 <0.03 0.069 <0.030 0.058 0.054 0.076 0.113 0.168 0.047 0.076 0.071 0.075 0.1 0.058 0.064 0.103 0.107

Nitrite mg/L <0.02 <0.02 <0.02 <0.02 <0.02 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

pH (standard units) 6.5 - 8.5 7.71 7.57 7.62 7.83 7.7 7.78 7.9 7.71 7.41 7.55 6.25 6.91 7.31 7.72 7.74 7.46 7.29 7.52

Sulphate mg/L 4.7 4.5 4.01 3.72 4.96 5.33 4.22 3.69 3.45 3.36 3.3 2.78 2.35 3.94 3.62 2.19 3.1 3.62

TDS mg/L 58 80 82 84 66.6 88.3 76.5 51.2 34.6 48 60 33 27 75 68 79 76 59

TKN mg/L 0.38 0.25 0.411 0.345 0.274 0.303 0.409 0.652 0.484 0.448 0.445 0.44 0.25 0.48 0.27 0.67 <0.25 0.38
TP 0.03 mg/L 0.038 0.005 <0.005 0.0082 0.007 <0.0050 0.005 0.0146 0.018 0.0055 0.005 0.0047 0.0058 0.0076 0.0092 0.0837 0.0086 0.005



Municipality of Wawa - Michipicoten Landfill Site

Ground and Surface Water Monitoring Results

Table E.14: Field Blank KEC Project Ref. No. 1772

Parameter ODWS Units H/A 5/16/2017 11/1/2017

NO SAMPLE

VOCs

Acetone - - <0.020

1,4 Dichlorobenzene 0.005 mg/L H <0.0005

Benzene 0.005 mg/L H <0.0005

cis-1,2 Dichloroethylene - mg/L - <0.0005

Dichloromethane 0.05 mg/L H <0.002

Chlorobenzene - mg/L <0.0005

Chloroethane - mg/L <0.001

Ethyl Benzene 0.0024 mg/L <0.0005

Styrene - mg/L <0.0005

Toluene 0.024 mg/L A <0.0005

Vinyl Chloride 0.002 mg/L H <0.0005

DISSOLVED METALS

Aluminum 0.1 mg/L <0.0020

Antimony 0.006 mg/L <0.00010

Arsenic 0.025 mg/L H <0.00010

Barium 1 mg/L H <0.00005

Boron 5 mg/L H <0.010

Cadmium 0.005 mg/L H <0.000005

Calcium - mg/L - <0.050

Chromium 0.05 mg/L H <0.00010

Copper 1 mg/L A <0.00020

Iron 0.3 mg/L A <0.010

Lead 0.01 mg/L H <0.00005

Mercury 0.001 mg/L H <0.000005

Magnesium - mg/L - <0.005

Manganese 0.05 mg/L A <0.0001

Nickel - mg/L - <0.0005

Potassium - mg/L - <0.050

Selenium 0.01 mg/L H <0.00005

Sodium 200 mg/L A <0.050

Uranium 0.02 mg/L H <0.00001

Zinc 5 mg/L A <0.0010

GENERAL CHEMISTRY

Alkalinity, Total 30 500 mg/L A <2.0

Ammonia-N - mg/L - 0.055

BOD5 mg/L - <2.0

Chloride 250 mg/L A <0.10

COD - mg/L - <10

Conductivity ( μs/cm) - - <3.0

Dissolved Organic Carbon 5 mg/L A <1.0

Hardness 80 100 mg/L A <0.50

Ion Balance Calculation (%) - 0

Nitrate 10 mg/L H <0.020

Nitrite 1 mg/L H <0.010

pH (standard units) 6.5 8.5 - A 5.63

Sulphate 500 mg/L A <0.30

TDS 500 mg/L A <10

TKN - mg/L <0.25
TP - mg/L <0.0030

Shaded values exceed ODWS
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WATER

Ground Water Ground Water Ground Water Ground Water Ground Water
16-MAY-17 16-MAY-17 16-MAY-17 16-MAY-17 16-MAY-17

WELL #1 - 
5310295.53/66557

4.89

WELL #2 - 
5310213.87/66566

2.28

WELL #3 - 
5310376.44/66572

3.23

WELL #4 - 
5310376.44/66573

3.23

WELL #5 - 
5310416.16/66596

6.67

L1928102-1 L1928102-2 L1928102-3 L1928102-4 L1928102-5

09:30 08:50 11:00 08:00 10:20

Conductivity (EC) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

Total Dissolved Solids (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia, Total (as N) (mg/L)

Chloride (Cl) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Carbon Filtration Location

Dissolved Organic Carbon (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (mg/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (mg/L)

Calcium (Ca)-Dissolved (mg/L)

Cesium (Cs)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (mg/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

965 366 124 282 255

500 175 59.1 141 132

7.06 7.51 7.00 7.88 7.21

579 212 93 299 154

567 256 61.1 192 146

<2.0 <2.0 <2.0 <2.0 <2.0

<2.0 <2.0 <2.0 <2.0 <2.0

567 256 61.1 192 146

0.563 0.062 0.057 0.207 0.040

9.84 0.97 0.43 0.36 0.65

<0.020 0.045 0.137 0.073 0.594

<0.010 <0.010 <0.010 <0.010 <0.010

1.12 <0.25 <0.25 <2.5 <0.25

0.0069 0.0107 0.031 6.98 0.0143

26.9 4.17 3.51 13.1 3.29

12.2 5.22 1.32 4.13 3.05

11.1 3.70 1.26 2.95 2.72

-4.8 -17.1 -2.4 -16.6 -5.7

LAB LAB LAB LAB LAB

6.7 1.3 7.1 <1.0 3.1

LAB LAB LAB LAB LAB

LAB LAB LAB LAB LAB

<0.0020 <0.0020 0.0470 0.0067 0.0147

0.00020 <0.00010 0.00013 <0.00010 <0.00010

0.00038 0.00016 0.00068 0.00057 0.00031

0.0797 0.0234 0.0146 0.0438 0.0301

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

0.299 0.025 <0.010 <0.010 <0.010

<0.0000050 <0.0000050 0.0000163 <0.0000050 <0.0000050

161 52.9 18.2 42.2 43.8

0.000160 <0.000010 <0.000010 0.000014 0.000011

0.00021 <0.00010 0.00031 <0.00010 0.00025

0.00487 <0.00010 <0.00010 <0.00010 <0.00010

0.00025 0.00095 0.00640 0.00037 0.00271

0.075 <0.010 0.021 <0.010 <0.010

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Dissolved Metals

DLM
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WATER

Ground Water Water Water Water Water
16-MAY-17 16-MAY-17 16-MAY-17 16-MAY-17 16-MAY-17

WELL #6 - 
5310591/665911

DUP FIELD BLANK TRAVEL BLANK TRAVEL SPIKE

L1928102-6 L1928102-7 L1928102-8 L1928102-9 L1928102-10

11:20 00:01 00:01 00:01 00:01

Conductivity (EC) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

Total Dissolved Solids (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia, Total (as N) (mg/L)

Chloride (Cl) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Carbon Filtration Location

Dissolved Organic Carbon (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (mg/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (mg/L)

Calcium (Ca)-Dissolved (mg/L)

Cesium (Cs)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (mg/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

265 905 <3.0 <3.0

134 488 <0.50 <0.50

7.85 7.08 5.63 5.88

168 523 <10 <10

152 503 <2.0 <2.0

<2.0 <2.0 <2.0 <2.0

<2.0 <2.0 <2.0 <2.0

152 503 <2.0 <2.0

0.049 0.596 0.055 0.023

0.41 8.37 <0.10 <0.10

0.052 <0.020 <0.020 <0.020

<0.010 <0.010 <0.010 <0.010

<0.25 0.96 <0.25 <0.25

0.21 0.0062 <0.0030 <0.0030

9.77 21.6 <0.30 <0.30

3.26 10.7 <0.10 <0.10

2.80 10.7 <0.10 <0.10

-7.6 -0.1 0.0 0.0

LAB LAB FIELD FIELD

<1.0 6.2 <1.0 <1.0

LAB LAB FIELD FIELD

LAB LAB FIELD FIELD

0.0046 <0.0020 <0.0020 <0.0020

0.00031 0.00017 <0.00010 <0.00010

0.00094 0.00036 <0.00010 <0.00010

0.0151 0.0647 <0.000050 <0.000050

<0.00010 <0.00010 <0.00010 <0.00010

<0.000050 <0.000050 <0.000050 <0.000050

<0.010 0.282 <0.010 <0.010

0.0000079 0.0000059 <0.0000050 <0.0000050

39.0 159 <0.050 <0.050

<0.000010 0.000162 <0.000010 <0.000010

0.00028 0.00018 <0.00010 <0.00010

<0.00010 0.00574 <0.00010 <0.00010

0.00089 0.00040 <0.00020 <0.00020

<0.010 0.057 <0.010 <0.010

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Dissolved Metals

RRV RRV
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WATER

Ground Water Ground Water Ground Water Ground Water Ground Water
16-MAY-17 16-MAY-17 16-MAY-17 16-MAY-17 16-MAY-17

WELL #1 - 
5310295.53/66557

4.89

WELL #2 - 
5310213.87/66566

2.28

WELL #3 - 
5310376.44/66572

3.23

WELL #4 - 
5310376.44/66573

3.23

WELL #5 - 
5310416.16/66596

6.67

L1928102-1 L1928102-2 L1928102-3 L1928102-4 L1928102-5

09:30 08:50 11:00 08:00 10:20

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Phosphorus (P)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Rubidium (Rb)-Dissolved (mg/L)

Selenium (Se)-Dissolved (mg/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Sulfur (S)-Dissolved (mg/L)

Tellurium (Te)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Thorium (Th)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Tungsten (W)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

Zirconium (Zr)-Dissolved (mg/L)

Biochemical Oxygen Demand (mg/L)

Chemical Oxygen Demand (mg/L)

Acetone (%)

Acetone (ug/L)

Benzene (%)

Benzene (ug/L)

Bromodichloromethane (%)

Bromodichloromethane (ug/L)

Bromoform (%)

Bromoform (ug/L)

<0.000050 <0.000050 0.000053 <0.000050 <0.000050

0.0052 0.0039 <0.0010 0.0036 <0.0010

23.5 10.6 3.28 8.61 5.46

2.10 0.102 0.00116 0.0351 0.00087

<0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050

0.000346 0.000268 0.000178 0.00128 0.000157

0.00514 <0.00050 0.00077 <0.00050 <0.00050

<0.050 <0.050 <0.050 <0.050 <0.050

6.16 2.41 0.506 2.39 1.07

0.0280 0.00718 0.00077 0.0107 0.00164

0.000082 <0.000050 0.000101 0.000134 0.000118

7.58 3.90 4.29 2.99 3.89

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

18.1 2.76 1.17 1.43 1.29

0.398 0.0987 0.0416 0.100 0.0805

9.64 1.27 0.93 4.46 0.93

<0.00020 <0.00020 <0.00020 <0.00020 <0.00020

0.000052 <0.000010 <0.000010 0.000021 0.000011

<0.00010 <0.00010 0.00011 <0.00010 <0.00010

<0.00010 0.00010 <0.00010 <0.00010 <0.00010

<0.00030 <0.00030 <0.00030 <0.00030 <0.00030

<0.00010 <0.00010 0.00083 <0.00010 0.00010

0.00382 0.000252 0.000093 0.00148 0.000137

<0.00050 <0.00050 <0.00050 0.00052 <0.00050

0.0011 0.0226 0.0123 <0.0010 0.0015

0.000571 <0.000060 0.000250 <0.000060 0.000154

<2.0 3.1 <2.0 <2.0 <2.0

24 <10 22 67 13

<20 <20 <20 <20 <20

<0.50 <0.50 <0.50 <0.50 <0.50

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Metals

Aggregate 
Organics

Volatile Organic 
Compounds
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WATER

Ground Water Water Water Water Water
16-MAY-17 16-MAY-17 16-MAY-17 16-MAY-17 16-MAY-17

WELL #6 - 
5310591/665911

DUP FIELD BLANK TRAVEL BLANK TRAVEL SPIKE

L1928102-6 L1928102-7 L1928102-8 L1928102-9 L1928102-10

11:20 00:01 00:01 00:01 00:01

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Phosphorus (P)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Rubidium (Rb)-Dissolved (mg/L)

Selenium (Se)-Dissolved (mg/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Sulfur (S)-Dissolved (mg/L)

Tellurium (Te)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Thorium (Th)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Tungsten (W)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

Zirconium (Zr)-Dissolved (mg/L)

Biochemical Oxygen Demand (mg/L)

Chemical Oxygen Demand (mg/L)

Acetone (%)

Acetone (ug/L)

Benzene (%)

Benzene (ug/L)

Bromodichloromethane (%)

Bromodichloromethane (ug/L)

Bromoform (%)

Bromoform (ug/L)

<0.000050 <0.000050 <0.000050 <0.000050

0.0045 0.0049 <0.0010 <0.0010

8.84 22.0 <0.0050 <0.0050

0.00021 2.19 <0.00010 <0.00010

<0.0000050 <0.0000050 <0.0000050 <0.0000050

0.000746 0.000408 <0.000050 <0.000050

<0.00050 0.00540 <0.00050 <0.00050

<0.050 <0.050 <0.050 <0.050

2.13 5.95 <0.050 <0.050

0.00185 0.0261 <0.00020 <0.00020

0.000089 0.000066 <0.000050 <0.000050

3.21 7.94 <0.050 <0.050

<0.000010 <0.000010 <0.000010 <0.000010

1.60 16.6 <0.050 <0.050

0.0739 0.359 <0.00020 <0.00020

3.21 7.95 <0.50 <0.50

<0.00020 <0.00020 <0.00020 <0.00020

<0.000010 0.000048 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010

0.00026 <0.00010 <0.00010 <0.00010

0.00036 <0.00030 <0.00030 <0.00030

<0.00010 <0.00010 <0.00010 <0.00010

0.000630 0.00310 <0.000010 <0.000010

0.00228 <0.00050 <0.00050 <0.00050

0.0035 0.0030 <0.0010 <0.0010

<0.000060 0.000552 <0.000060 <0.000060

<2.0 <2.0 <2.0 <2.0

30 25 <10 <10

177

<20 <20 <20 <20

113

<0.50 <0.50 <0.50 <0.50

115

<1.0 <1.0 <1.0 <1.0

114

<1.0 <1.0 <1.0 <1.0

Dissolved Metals

Aggregate 
Organics

Volatile Organic 
Compounds

PEHR

PEHR

PEHR

PEHR
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WATER

Ground Water Ground Water Ground Water Ground Water Ground Water
16-MAY-17 16-MAY-17 16-MAY-17 16-MAY-17 16-MAY-17

WELL #1 - 
5310295.53/66557

4.89

WELL #2 - 
5310213.87/66566

2.28

WELL #3 - 
5310376.44/66572

3.23

WELL #4 - 
5310376.44/66573

3.23

WELL #5 - 
5310416.16/66596

6.67

L1928102-1 L1928102-2 L1928102-3 L1928102-4 L1928102-5

09:30 08:50 11:00 08:00 10:20

Bromomethane (%)

Bromomethane (ug/L)

Carbon Disulfide (%)

Carbon Disulfide (ug/L)

Carbon tetrachloride (%)

Carbon tetrachloride (ug/L)

Chlorobenzene (%)

Chlorobenzene (ug/L)

Dibromochloromethane (%)

Dibromochloromethane (ug/L)

Chloroethane (%)

Chloroethane (ug/L)

Chloroform (%)

Chloroform (ug/L)

Chloromethane (%)

Chloromethane (ug/L)

1,2-Dibromoethane (%)

1,2-Dibromoethane (ug/L)

1,2-Dichlorobenzene (%)

1,2-Dichlorobenzene (ug/L)

1,3-Dichlorobenzene (%)

1,3-Dichlorobenzene (ug/L)

1,4-Dichlorobenzene (%)

1,4-Dichlorobenzene (ug/L)

Dichlorodifluoromethane (%)

Dichlorodifluoromethane (ug/L)

1,1-Dichloroethane (%)

1,1-Dichloroethane (ug/L)

1,2-Dichloroethane (%)

1,2-Dichloroethane (ug/L)

1,1-Dichloroethylene (%)

1,1-Dichloroethylene (ug/L)

cis-1,2-Dichloroethylene (%)

cis-1,2-Dichloroethylene (ug/L)

trans-1,2-Dichloroethylene (%)

trans-1,2-Dichloroethylene (ug/L)

Dichloromethane (%)

<0.50 <0.50 <0.50 <0.50 <0.50

<1.0 <1.0 <1.0 <1.0 <1.0

<0.50 <0.50 <0.50 <0.50 <0.50

0.71 <0.50 <0.50 <0.50 <0.50

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<0.20 <0.20 <0.20 <0.20 <0.20

<0.50 <0.50 <0.50 <0.50 <0.50

<0.50 <0.50 <0.50 <0.50 <0.50

<0.50 <0.50 <0.50 <0.50 <0.50

<1.0 <1.0 <1.0 <1.0 <1.0

<0.50 <0.50 <0.50 <0.50 <0.50

<0.50 <0.50 <0.50 <0.50 <0.50

<0.50 <0.50 <0.50 <0.50 <0.50

0.76 <0.50 <0.50 <0.50 <0.50

<0.50 <0.50 <0.50 <0.50 <0.50

Volatile Organic 
Compounds
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WATER

Ground Water Water Water Water Water
16-MAY-17 16-MAY-17 16-MAY-17 16-MAY-17 16-MAY-17

WELL #6 - 
5310591/665911

DUP FIELD BLANK TRAVEL BLANK TRAVEL SPIKE

L1928102-6 L1928102-7 L1928102-8 L1928102-9 L1928102-10

11:20 00:01 00:01 00:01 00:01

Bromomethane (%)

Bromomethane (ug/L)

Carbon Disulfide (%)

Carbon Disulfide (ug/L)

Carbon tetrachloride (%)

Carbon tetrachloride (ug/L)

Chlorobenzene (%)

Chlorobenzene (ug/L)

Dibromochloromethane (%)

Dibromochloromethane (ug/L)

Chloroethane (%)

Chloroethane (ug/L)

Chloroform (%)

Chloroform (ug/L)

Chloromethane (%)

Chloromethane (ug/L)

1,2-Dibromoethane (%)

1,2-Dibromoethane (ug/L)

1,2-Dichlorobenzene (%)

1,2-Dichlorobenzene (ug/L)

1,3-Dichlorobenzene (%)

1,3-Dichlorobenzene (ug/L)

1,4-Dichlorobenzene (%)

1,4-Dichlorobenzene (ug/L)

Dichlorodifluoromethane (%)

Dichlorodifluoromethane (ug/L)

1,1-Dichloroethane (%)

1,1-Dichloroethane (ug/L)

1,2-Dichloroethane (%)

1,2-Dichloroethane (ug/L)

1,1-Dichloroethylene (%)

1,1-Dichloroethylene (ug/L)

cis-1,2-Dichloroethylene (%)

cis-1,2-Dichloroethylene (ug/L)

trans-1,2-Dichloroethylene (%)

trans-1,2-Dichloroethylene (ug/L)

Dichloromethane (%)

109

<0.50 <0.50 <0.50 <0.50

90.7

<1.0 <1.0 <1.0 <1.0

107

<0.50 <0.50 <0.50 <0.50

103

<0.50 0.76 <0.50 <0.50

120

<1.0 <1.0 <1.0 <1.0

115

<1.0 <1.0 <1.0 <1.0

114

<1.0 <1.0 <1.0 <1.0

125

<1.0 <1.0 <1.0 <1.0

116

<0.20 <0.20 <0.20 <0.20

108

<0.50 <0.50 <0.50 <0.50

99.4

<0.50 <0.50 <0.50 <0.50

103

<0.50 <0.50 <0.50 <0.50

115

<1.0 <1.0 <1.0 <1.0

111

<0.50 <0.50 <0.50 <0.50

123

<0.50 <0.50 <0.50 <0.50

99.0

<0.50 <0.50 <0.50 <0.50

111

<0.50 0.84 <0.50 <0.50

104

<0.50 <0.50 <0.50 <0.50

123

Volatile Organic 
Compounds

PEHR

PEHR

PEHR

PEHR

PEHR

PEHR

PEHR

PEHR

PEHR

PEHR

PEHR

PEHR

PEHR

PEHR

PEHR

PEHR

PEHR

PEHR

PEHR
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WATER

Ground Water Ground Water Ground Water Ground Water Ground Water
16-MAY-17 16-MAY-17 16-MAY-17 16-MAY-17 16-MAY-17

WELL #1 - 
5310295.53/66557

4.89

WELL #2 - 
5310213.87/66566

2.28

WELL #3 - 
5310376.44/66572

3.23

WELL #4 - 
5310376.44/66573

3.23

WELL #5 - 
5310416.16/66596

6.67

L1928102-1 L1928102-2 L1928102-3 L1928102-4 L1928102-5

09:30 08:50 11:00 08:00 10:20

Dichloromethane (ug/L)

1,2-Dichloropropane (%)

1,2-Dichloropropane (ug/L)

cis-1,3-Dichloropropene (%)

cis-1,3-Dichloropropene (ug/L)

trans-1,3-Dichloropropene (%)

trans-1,3-Dichloropropene (ug/L)

Ethylbenzene (%)

Ethylbenzene (ug/L)

n-Hexane (%)

n-Hexane (ug/L)

2-Hexanone (%)

2-Hexanone (ug/L)

Methyl Ethyl Ketone (%)

Methyl Ethyl Ketone (ug/L)

Methyl Isobutyl Ketone (%)

Methyl Isobutyl Ketone (ug/L)

MTBE (%)

MTBE (ug/L)

Styrene (%)

Styrene (ug/L)

1,1,1,2-Tetrachloroethane (%)

1,1,1,2-Tetrachloroethane (ug/L)

1,1,2,2-Tetrachloroethane (%)

1,1,2,2-Tetrachloroethane (ug/L)

Tetrachloroethylene (%)

Tetrachloroethylene (ug/L)

Toluene (%)

Toluene (ug/L)

1,1,1-Trichloroethane (%)

1,1,1-Trichloroethane (ug/L)

1,1,2-Trichloroethane (%)

1,1,2-Trichloroethane (ug/L)

Trichloroethylene (%)

Trichloroethylene (ug/L)

Trichlorofluoromethane (%)

Trichlorofluoromethane (ug/L)

<2.0 <2.0 <2.0 <2.0 <2.0

<0.50 <0.50 <0.50 <0.50 <0.50

<0.50 <0.50 <0.50 <0.50 <0.50

<0.50 <0.50 <0.50 <0.50 <0.50

<0.50 <0.50 <0.50 <0.50 <0.50

<0.50 <0.50 <0.50 <0.50 <0.50

<20 <20 <20 <20 <20

<20 <20 53 <20 <20

<20 <20 <20 <20 <20

<0.50 <0.50 <0.50 <0.50 <0.50

<0.50 <0.50 <0.50 <0.50 <0.50

<0.50 <0.50 <0.50 <0.50 <0.50

<0.50 <0.50 <0.50 <0.50 <0.50

<0.50 <0.50 <0.50 <0.50 <0.50

<0.50 <0.50 <0.50 <0.50 <0.50

<0.50 <0.50 <0.50 <0.50 <0.50

<0.50 <0.50 <0.50 <0.50 <0.50

<0.50 <0.50 <0.50 <0.50 <0.50

<1.0 <1.0 <1.0 <1.0 <1.0

Volatile Organic 
Compounds
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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WATER

Ground Water Water Water Water Water
16-MAY-17 16-MAY-17 16-MAY-17 16-MAY-17 16-MAY-17

WELL #6 - 
5310591/665911

DUP FIELD BLANK TRAVEL BLANK TRAVEL SPIKE

L1928102-6 L1928102-7 L1928102-8 L1928102-9 L1928102-10

11:20 00:01 00:01 00:01 00:01

Dichloromethane (ug/L)

1,2-Dichloropropane (%)

1,2-Dichloropropane (ug/L)

cis-1,3-Dichloropropene (%)

cis-1,3-Dichloropropene (ug/L)

trans-1,3-Dichloropropene (%)

trans-1,3-Dichloropropene (ug/L)

Ethylbenzene (%)

Ethylbenzene (ug/L)

n-Hexane (%)

n-Hexane (ug/L)

2-Hexanone (%)

2-Hexanone (ug/L)

Methyl Ethyl Ketone (%)

Methyl Ethyl Ketone (ug/L)

Methyl Isobutyl Ketone (%)

Methyl Isobutyl Ketone (ug/L)

MTBE (%)

MTBE (ug/L)

Styrene (%)

Styrene (ug/L)

1,1,1,2-Tetrachloroethane (%)

1,1,1,2-Tetrachloroethane (ug/L)

1,1,2,2-Tetrachloroethane (%)

1,1,2,2-Tetrachloroethane (ug/L)

Tetrachloroethylene (%)

Tetrachloroethylene (ug/L)

Toluene (%)

Toluene (ug/L)

1,1,1-Trichloroethane (%)

1,1,1-Trichloroethane (ug/L)

1,1,2-Trichloroethane (%)

1,1,2-Trichloroethane (ug/L)

Trichloroethylene (%)

Trichloroethylene (ug/L)

Trichlorofluoromethane (%)

Trichlorofluoromethane (ug/L)

<2.0 <2.0 9.0 <2.0

116

<0.50 <0.50 <0.50 <0.50

72.8

<0.50 <0.50 <0.50 <0.50

71.1

<0.50 <0.50 <0.50 <0.50

88.7

<0.50 <0.50 <0.50 <0.50

51.2

<0.50 <0.50 <0.50 <0.50

109

<20 <20 <20 <20

130

<20 <20 <20 <20

112

<20 <20 <20 <20

108

<0.50 <0.50 <0.50 <0.50

92.8

<0.50 <0.50 <0.50 <0.50

104

<0.50 <0.50 <0.50 <0.50

121

<0.50 <0.50 <0.50 <0.50

85.6

<0.50 <0.50 <0.50 <0.50

93.9

<0.50 <0.50 <0.50 <0.50

107

<0.50 <0.50 <0.50 <0.50

111

<0.50 <0.50 <0.50 <0.50

103

<0.50 <0.50 <0.50 <0.50

110

<1.0 <1.0 <1.0 <1.0

Volatile Organic 
Compounds

PEHR

PEHR

PEHR

PEHR

PEHR

PEHR

PEHR

PEHR

PEHR

PEHR

PEHR

PEHR

PEHR

PEHR

PEHR

PEHR

PEHR

PEHR
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Sample ID 
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Client ID

Sampled Date

Grouping Analyte

Sampled Time
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WATER

Ground Water Ground Water Ground Water Ground Water Ground Water
16-MAY-17 16-MAY-17 16-MAY-17 16-MAY-17 16-MAY-17

WELL #1 - 
5310295.53/66557

4.89

WELL #2 - 
5310213.87/66566

2.28

WELL #3 - 
5310376.44/66572

3.23

WELL #4 - 
5310376.44/66573

3.23

WELL #5 - 
5310416.16/66596

6.67

L1928102-1 L1928102-2 L1928102-3 L1928102-4 L1928102-5

09:30 08:50 11:00 08:00 10:20

Vinyl chloride (%)

Vinyl chloride (ug/L)

o-Xylene (%)

o-Xylene (ug/L)

m+p-Xylenes (%)

m+p-Xylenes (ug/L)

Xylenes (Total) (ug/L)

Surrogate: 4-Bromofluorobenzene (%)

Surrogate: 1,4-Difluorobenzene (%)

Total THMs (ug/L)

<0.50 <0.50 <0.50 <0.50 <0.50

<0.50 <0.50 <0.50 <0.50 <0.50

<1.0 <1.0 <1.0 <1.0 <1.0

<1.1 <1.1 <1.1 <1.1 <1.1

94.4 90.5 95.8 94.5 94.8

102.4 101.3 102.5 102.3 102.3

<2.0 <2.0 <2.0 <2.0 <2.0

Volatile Organic 
Compounds

Trihalomethanes
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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WATER

Ground Water Water Water Water Water
16-MAY-17 16-MAY-17 16-MAY-17 16-MAY-17 16-MAY-17

WELL #6 - 
5310591/665911

DUP FIELD BLANK TRAVEL BLANK TRAVEL SPIKE

L1928102-6 L1928102-7 L1928102-8 L1928102-9 L1928102-10

11:20 00:01 00:01 00:01 00:01

Vinyl chloride (%)

Vinyl chloride (ug/L)

o-Xylene (%)

o-Xylene (ug/L)

m+p-Xylenes (%)

m+p-Xylenes (ug/L)

Xylenes (Total) (ug/L)

Surrogate: 4-Bromofluorobenzene (%)

Surrogate: 1,4-Difluorobenzene (%)

Total THMs (ug/L)

106

<0.50 <0.50 <0.50 <0.50

93.2

<0.50 <0.50 <0.50 <0.50

92.9

<1.0 <1.0 <1.0 <1.0

<1.1 <1.1 <1.1 <1.1

95.0 95.6 95.0 95.2 95.7

102.7 102.8 101.2 102.5 102.2

<2.0 <2.0 <2.0 <2.0

Volatile Organic 
Compounds

Trihalomethanes

PEHR

PEHR

PEHR



Reference Information

DLM

MS-B

PEHR

RRV

Detection Limit Adjusted due to sample matrix effects (e.g. chemical interference, colour, turbidity).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Parameter Exceeded Recommended Holding Time On Receipt: Proceed With Analysis As Requested.

Reported Result Verified By Repeat Analysis

Qualifiers for Individual Parameters Listed:

Description Qualifier      

29-MAY-17 12:52 (MT)

L1928102 CONTD....
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Additional Comments for Sample Listed:

Samplenum Matrix Sample Comments

L1928102-10 Water Note: PEHR-Spike was prepared May1/17 therefore 
expired May15/17.

Report Remarks

ALK-CO3-TITR-CALC-TB

ALK-HCO3TITR-CALC-TB

ALK-OH-TITR-CALC-TB

ALK-TITR-TB

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

ALS Test Code Test Description

Water

Water

Water

Water

CALCULATION

CALCULATION

CALCULATION

APHA 2320B modified

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L1928102-9
L1928102-1, -2, -3, -4, -5, -6, -7
L1928102-9
L1928102-8
L1928102-9
L1928102-1, -2, -3, -4, -5, -6, -7
L1928102-9
L1928102-8
L1928102-9
L1928102-9
L1928102-1, -2, -3, -4, -5, -6, -7
L1928102-9
L1928102-8
L1928102-9
L1928102-9
L1928102-9
L1928102-1, -2, -3, -4, -5, -6, -7
L1928102-9
L1928102-8
L1928102-1, -2, -3, -4, -5, -6, -7
L1928102-9
L1928102-8
L1928102-9
L1928102-1, -2, -3, -4, -5, -6, -7
L1928102-1, -2, -3, -4, -5, -6, -8, -9
L1928102-7

Dissolved Organic Carbon
Barium (Ba)-Dissolved
Barium (Ba)-Dissolved
Barium (Ba)-Dissolved
Boron (B)-Dissolved
Calcium (Ca)-Dissolved
Calcium (Ca)-Dissolved
Calcium (Ca)-Dissolved
Cobalt (Co)-Dissolved
Copper (Cu)-Dissolved
Magnesium (Mg)-Dissolved
Magnesium (Mg)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Potassium (K)-Dissolved
Rubidium (Rb)-Dissolved
Sodium (Na)-Dissolved
Sodium (Na)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Strontium (Sr)-Dissolved
Strontium (Sr)-Dissolved
Sulfur (S)-Dissolved
Uranium (U)-Dissolved
Total Kjeldahl Nitrogen
Total Kjeldahl Nitrogen

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

14
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BOD-TB

CL-L-IC-N-TB

COD-TB

DOC-TB

EC-TITR-TB

HARDNESS-CALC-TB

HG-D-CVAF-TB

IONBALANCE-TB

MET-D-CCMS-TB

NH3-COL-TB

NO2-IC-N-TB

NO3-IC-N-TB

P-T-COL-TB

PH-TITR-TB

SO4-IC-N-TB

TDS-TB

THM-SUM-PPB-CALC-WT

Biochemical Oxygen Demand (BOD)

Chloride in Water by IC (Low Level)

Chemical Oxygen Demand

Dissolved Organic Carbon

Conductivity

Hardness (as CaCO3)

Dissolved Mercury in Water by CVAFS

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Ammonia by Discrete Analyzer

Nitrite in Water by IC

Nitrate in Water by IC

Total Phosphorus by Discrete Analyzer

pH

Sulfate in Water by IC

Total Dissolved Solids

Total Trihalomethanes (THMs)

All forms of biochemical oxygen demand (BOD) are determined by diluting and incubating a sample for a specified time period, and measuring the 
oxygen depletion using a dissolved oxygen meter. Dissolved BOD (SOLUBLE) is determined by filtering the sample through a glass fibre filter prior to 
dilution. Carbonaceous BOD (CBOD) is determined by adding a nitrification inhibitor to the diluted sample prior to incubation.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 5220 "Chemical Oxygen Demand (COD)". Chemical oxygen demand is 
determined using the closed reflux colourimetric method.

Water samples are determined by filtering the sample through a 0.45 micron membrane filter prior to analysis. Analyzed by converting all 
carbonaceous material to carbon dioxide (CO2) by catalytic combustion at 850?C. The CO2 generated is measured by an infrared detector and is 
directly proportional to concentration of carbonaceous material in the sample

This analysis is carried out using procedures adapted from APHA Method 2510 "Conductivity". Conductivity is determined using a conductivity 
electrode.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAFS.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Ammonia in aqueous matrices is analyzed using discrete analyzer with colourimetric detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Phosphorus in aqueous matrices is analyzed using discrete Analyzer with colourimetric detection.

This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH 
electrode

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Aqueous matrices are analyzed using gravimetry and evaporation

Total Trihalomethanes (THMs) represents the sum of bromodichloromethane, bromoform, chlorodibromomethane and chloroform. For the purpose of 
calculation, results less than the detection limit (DL) are treated as zero.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 5210 B- BIOCHEMICAL OXYGEN DEMAND

EPA 300.1 (mod)

APHA 5220D

APHA 5310 B modified

APHA 2510 B

CALCULATION

EPA 1631E (mod)

APHA 1030 E - CALCULATION

APHA 3030B/6020A (mod)

APHA 4500-NH3 G. (modified)

EPA 300.1 (mod)

EPA 300.1 (mod)

APHA 4500-P  B, F, G (modified)

APHA 4500-H

EPA 300.1 (mod)

APHA 2540 C (modified)

CALCULATION

Version: FINAL   
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TKN-COL-TB

VOC-ROU-HS-WT

XYLENES-SUM-CALC-WT

Total Kjeldahl Nitrogen

Volatile Organic Compounds

Sum of Xylene Isomer Concentrations

Total Kjeldahl Nitrogen in aqueous matrices is analyzed using a discrete analyzer with colourimetric detection.

Aqueous samples are analyzed by headspace-GC/MS.

Total xylenes represents the sum of o-xylene and m&p-xylene.

Water

Water

Water

APHA 4500-Norg (modified)

SW846 8260

CALCULATION

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

TB

WT

ALS ENVIRONMENTAL - THUNDER BAY, ONTARIO, CANADA

ALS ENVIRONMENTAL - WATERLOO, ONTARIO, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Version: FINAL   
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

19-MAY-17

Lab Work Order #: L1928714

Date Received:Wawa, Municipality Of

MUNCIPALITY OF WAWA
40 BROADWAY AVE,    P.O. BOX 500
WAWA  ON  P0S 1K0

ATTN: MARK MCRAE
FINAL   
31-MAY-17 13:15 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Christina Shepherd
Account Manager

ADDRESS: 1081 Barton Street, Thunder Bay, ON P7B 5N3 Canada | Phone: +1 807 623 6463 | Fax: +1 807 623 7598

Client Phone: 705-856-4315

SPRING LANDFILLJob Reference: 
28376Project P.O. #: 

C of C Numbers:
Legal Site Desc: 
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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WATER

Surface Water Surface Water Surface Water Surface Water Surface Water
17-MAY-17 17-MAY-17 17-MAY-17 17-MAY-17 17-MAY-17

MICHIPICOTEN 
RIVER UPSTREAM

- 4 O’CLOCK 
ROCK

BANK OF 
MICHIPICOTEN 

RIVER

TROUT CREEK 
UPSTREAM

MOUTH OF 
TROUT CREEK 
DOWNSTREAM

DOWNSTREAM 
MICHIPICOTEN 

RIVER

L1928714-1 L1928714-2 L1928714-3 L1928714-4 L1928714-5

08:15 08:30 08:40 08:50 09:05

Conductivity (EC) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

Total Dissolved Solids (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia, Total (as N) (mg/L)

Chloride (Cl) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Carbon Filtration Location

Dissolved Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (mg/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (mg/L)

Calcium (Ca)-Total (mg/L)

Cesium (Cs)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (mg/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

48.8 121 68.0 120 48.5

22.9 61.4 61.6 60.7 22.5

7.65 7.58 7.29 7.59 7.13

40 56 76 77 45

24.8 60.3 32.7 60.0 21.7

<2.0 <2.0 <2.0 <2.0 <2.0

<2.0 <2.0 <2.0 <2.0 <2.0

24.8 60.3 32.7 60.0 21.7

0.073 0.075 0.074 0.142 0.063

0.85 0.59 0.75 0.51 0.77

0.098 0.108 0.103 0.103 0.095

<0.010 <0.010 <0.010 <0.010 <0.010

0.29 0.27 <0.25 <0.25 <0.25

0.0055 0.0093 0.0086 0.0088 0.0056

2.79 4.26 3.10 3.91 2.39

0.58 1.32 0.75 1.30 0.51

0.54 1.32 1.33 1.31 0.53

-3.6 0.2 28.0 0.4 1.9

LAB LAB LAB LAB LAB

7.6 6.5 6.6 6.6 8.1

0.0977 0.0943 0.0841 0.0936 0.105

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

0.00033 0.00476 0.00482 0.00476 0.00036

0.00690 0.0280 0.0286 0.0269 0.00709

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010 <0.010 <0.010

0.0000057 <0.0000050 <0.0000050 <0.0000050 <0.0000050

6.85 17.9 17.9 17.8 6.72

0.000012 0.000017 0.000016 0.000018 0.000011

0.00036 0.00050 0.00048 0.00049 0.00036

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

0.00081 0.00132 0.00131 0.00127 0.00074

0.117 0.199 0.190 0.194 0.117

<0.000050 0.000073 0.000067 0.000065 0.000052

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

HTC HTC HTC HTC HTC

BL:INT
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WATER

Surface Water
17-MAY-17

DUP

L1928714-6

00:01

Conductivity (EC) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

Total Dissolved Solids (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia, Total (as N) (mg/L)

Chloride (Cl) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Carbon Filtration Location

Dissolved Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (mg/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (mg/L)

Calcium (Ca)-Total (mg/L)

Cesium (Cs)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (mg/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

48.3

22.0

7.36

39

23.5

<2.0

<2.0

23.5

0.068

0.78

0.099

<0.010

0.26

0.0058

2.95

0.56

0.52

-3.4

LAB

7.7

0.103

<0.00010

0.00033

0.00671

<0.00010

<0.000050

<0.010

<0.0000050

6.60

0.000012

0.00043

<0.00010

0.00120

0.124

0.000121

<0.0010

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

HTC
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WATER

Surface Water Surface Water Surface Water Surface Water Surface Water
17-MAY-17 17-MAY-17 17-MAY-17 17-MAY-17 17-MAY-17

MICHIPICOTEN 
RIVER UPSTREAM

- 4 O’CLOCK 
ROCK

BANK OF 
MICHIPICOTEN 

RIVER

TROUT CREEK 
UPSTREAM

MOUTH OF 
TROUT CREEK 
DOWNSTREAM

DOWNSTREAM 
MICHIPICOTEN 

RIVER

L1928714-1 L1928714-2 L1928714-3 L1928714-4 L1928714-5

08:15 08:30 08:40 08:50 09:05

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (mg/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Phosphorus (P)-Total (mg/L)

Potassium (K)-Total (mg/L)

Rubidium (Rb)-Total (mg/L)

Selenium (Se)-Total (mg/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Sulfur (S)-Total (mg/L)

Tellurium (Te)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Thorium (Th)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Tungsten (W)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Zirconium (Zr)-Total (mg/L)

Biochemical Oxygen Demand (mg/L)

Chemical Oxygen Demand (mg/L)

Acetone (ug/L)

Benzene (ug/L)

Bromodichloromethane (ug/L)

Bromoform (ug/L)

Bromomethane (ug/L)

Carbon Disulfide (ug/L)

Carbon tetrachloride (ug/L)

Chlorobenzene (ug/L)

Dibromochloromethane (ug/L)

Chloroethane (ug/L)

1.42 4.05 4.11 3.97 1.39

0.00724 0.0195 0.0187 0.0188 0.00687

0.0000218 <0.0000050 0.0000435 <0.0000050 <0.0000050

0.000063 0.000263 0.000258 0.000251 0.000063

<0.00050 0.00079 0.00068 0.00069 <0.00050

<0.050 <0.050 <0.050 <0.050 <0.050

0.438 0.966 0.969 0.949 0.391

0.00115 0.00207 0.00204 0.00197 0.00108

0.000075 0.000082 0.000083 0.000085 0.000071

2.57 2.25 2.23 2.19 2.57

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

1.19 1.01 1.04 1.02 1.14

0.0171 0.0634 0.0652 0.0640 0.0169

0.72 1.18 1.17 1.16 0.71

<0.00020 <0.00020 <0.00020 <0.00020 <0.00020

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

0.00115 0.00296 0.00244 0.00283 0.00115

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

0.000088 0.000155 0.000149 0.000148 0.000085

0.00055 0.00098 0.00098 0.00097 0.00052

<0.0030 <0.0030 <0.0030 <0.0030 <0.0030

0.000064 0.000143 0.000137 0.000137 0.000062

<2.0 <2.0 <2.0 <2.0 <2.0

24 20 23 22 25

<20 <20 <20 <20 <20

<0.50 <0.50 <0.50 <0.50 <0.50

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<0.50 <0.50 <0.50 <0.50 <0.50

<1.0 <1.0 <1.0 <1.0 <1.0

<0.50 <0.50 <0.50 <0.50 <0.50

<0.50 <0.50 <0.50 <0.50 <0.50

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

Total Metals

Aggregate 
Organics

Volatile Organic 
Compounds
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WATER

Surface Water
17-MAY-17

DUP

L1928714-6

00:01

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (mg/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Phosphorus (P)-Total (mg/L)

Potassium (K)-Total (mg/L)

Rubidium (Rb)-Total (mg/L)

Selenium (Se)-Total (mg/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Sulfur (S)-Total (mg/L)

Tellurium (Te)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Thorium (Th)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Tungsten (W)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Zirconium (Zr)-Total (mg/L)

Biochemical Oxygen Demand (mg/L)

Chemical Oxygen Demand (mg/L)

Acetone (ug/L)

Benzene (ug/L)

Bromodichloromethane (ug/L)

Bromoform (ug/L)

Bromomethane (ug/L)

Carbon Disulfide (ug/L)

Carbon tetrachloride (ug/L)

Chlorobenzene (ug/L)

Dibromochloromethane (ug/L)

Chloroethane (ug/L)

1.35

0.00764

<0.0000050

0.000073

0.00071

<0.050

0.378

0.00098

0.000055

2.53

<0.000010

1.15

0.0166

0.75

<0.00020

<0.000010

<0.00010

<0.00010

0.00136

<0.00010

0.000087

0.00055

<0.0030

<0.000060

<2.0

24

<20

<0.50

<1.0

<1.0

<0.50

<1.0

<0.50

<0.50

<1.0

<1.0

Total Metals

Aggregate 
Organics

Volatile Organic 
Compounds
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WATER

Surface Water Surface Water Surface Water Surface Water Surface Water
17-MAY-17 17-MAY-17 17-MAY-17 17-MAY-17 17-MAY-17

MICHIPICOTEN 
RIVER UPSTREAM

- 4 O’CLOCK 
ROCK

BANK OF 
MICHIPICOTEN 

RIVER

TROUT CREEK 
UPSTREAM

MOUTH OF 
TROUT CREEK 
DOWNSTREAM

DOWNSTREAM 
MICHIPICOTEN 

RIVER

L1928714-1 L1928714-2 L1928714-3 L1928714-4 L1928714-5

08:15 08:30 08:40 08:50 09:05

Chloroform (ug/L)

Chloromethane (ug/L)

1,2-Dibromoethane (ug/L)

1,2-Dichlorobenzene (ug/L)

1,3-Dichlorobenzene (ug/L)

1,4-Dichlorobenzene (ug/L)

Dichlorodifluoromethane (ug/L)

1,1-Dichloroethane (ug/L)

1,2-Dichloroethane (ug/L)

1,1-Dichloroethylene (ug/L)

cis-1,2-Dichloroethylene (ug/L)

trans-1,2-Dichloroethylene (ug/L)

Dichloromethane (ug/L)

1,2-Dichloropropane (ug/L)

cis-1,3-Dichloropropene (ug/L)

trans-1,3-Dichloropropene (ug/L)

Ethylbenzene (ug/L)

n-Hexane (ug/L)

2-Hexanone (ug/L)

Methyl Ethyl Ketone (ug/L)

Methyl Isobutyl Ketone (ug/L)

MTBE (ug/L)

Styrene (ug/L)

1,1,1,2-Tetrachloroethane (ug/L)

1,1,2,2-Tetrachloroethane (ug/L)

Tetrachloroethylene (ug/L)

Toluene (ug/L)

1,1,1-Trichloroethane (ug/L)

1,1,2-Trichloroethane (ug/L)

Trichloroethylene (ug/L)

Trichlorofluoromethane (ug/L)

Vinyl chloride (ug/L)

o-Xylene (ug/L)

m+p-Xylenes (ug/L)

Xylenes (Total) (ug/L)

Surrogate: 4-Bromofluorobenzene (%)

Surrogate: 1,4-Difluorobenzene (%)

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<0.20 <0.20 <0.20 <0.20 <0.20

<0.50 <0.50 <0.50 <0.50 <0.50

<0.50 <0.50 <0.50 <0.50 <0.50

<0.50 <0.50 <0.50 <0.50 <0.50

<1.0 <1.0 <1.0 <1.0 <1.0

<0.50 <0.50 <0.50 <0.50 <0.50

<0.50 <0.50 <0.50 <0.50 <0.50

<0.50 <0.50 <0.50 <0.50 <0.50

<0.50 <0.50 <0.50 <0.50 <0.50

<0.50 <0.50 <0.50 <0.50 <0.50

<2.0 <2.0 <2.0 <2.0 <2.0

<0.50 <0.50 <0.50 <0.50 <0.50

<0.50 <0.50 <0.50 <0.50 <0.50

<0.50 <0.50 <0.50 <0.50 <0.50

<0.50 <0.50 <0.50 <0.50 <0.50

<0.50 <0.50 <0.50 <0.50 <0.50

<20 <20 <20 <20 <20

<20 <20 <20 <20 <20

<20 <20 <20 <20 <20

<0.50 <0.50 <0.50 <0.50 <0.50

<0.50 <0.50 <0.50 <0.50 <0.50

<0.50 <0.50 <0.50 <0.50 <0.50

<0.50 <0.50 <0.50 <0.50 <0.50

<0.50 <0.50 <0.50 <0.50 <0.50

<0.50 <0.50 <0.50 <0.50 0.54

<0.50 <0.50 <0.50 <0.50 <0.50

<0.50 <0.50 <0.50 <0.50 <0.50

<0.50 <0.50 <0.50 <0.50 <0.50

<1.0 <1.0 <1.0 <1.0 <1.0

<0.50 <0.50 <0.50 <0.50 <0.50

<0.50 <0.50 <0.50 <0.50 <0.50

<1.0 <1.0 <1.0 <1.0 <1.0

<1.1 <1.1 <1.1 <1.1 <1.1

95.8 91.9 94.1 94.9 92.3

102.7 100.8 99.8 101.0 99.8

Volatile Organic 
Compounds
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WATER

Surface Water
17-MAY-17

DUP

L1928714-6

00:01

Chloroform (ug/L)

Chloromethane (ug/L)

1,2-Dibromoethane (ug/L)

1,2-Dichlorobenzene (ug/L)

1,3-Dichlorobenzene (ug/L)

1,4-Dichlorobenzene (ug/L)

Dichlorodifluoromethane (ug/L)

1,1-Dichloroethane (ug/L)

1,2-Dichloroethane (ug/L)

1,1-Dichloroethylene (ug/L)

cis-1,2-Dichloroethylene (ug/L)

trans-1,2-Dichloroethylene (ug/L)

Dichloromethane (ug/L)

1,2-Dichloropropane (ug/L)

cis-1,3-Dichloropropene (ug/L)

trans-1,3-Dichloropropene (ug/L)

Ethylbenzene (ug/L)

n-Hexane (ug/L)

2-Hexanone (ug/L)

Methyl Ethyl Ketone (ug/L)

Methyl Isobutyl Ketone (ug/L)

MTBE (ug/L)

Styrene (ug/L)

1,1,1,2-Tetrachloroethane (ug/L)

1,1,2,2-Tetrachloroethane (ug/L)

Tetrachloroethylene (ug/L)

Toluene (ug/L)

1,1,1-Trichloroethane (ug/L)

1,1,2-Trichloroethane (ug/L)

Trichloroethylene (ug/L)

Trichlorofluoromethane (ug/L)

Vinyl chloride (ug/L)

o-Xylene (ug/L)

m+p-Xylenes (ug/L)

Xylenes (Total) (ug/L)

Surrogate: 4-Bromofluorobenzene (%)

Surrogate: 1,4-Difluorobenzene (%)

<1.0

<1.0

<0.20

<0.50

<0.50

<0.50

<1.0

<0.50

<0.50

<0.50

<0.50

<0.50

<2.0

<0.50

<0.50

<0.50

<0.50

<0.50

<20

<20

<20

<0.50

<0.50

<0.50

<0.50

<0.50

<0.50

<0.50

<0.50

<0.50

<1.0

<0.50

<0.50

<1.0

<1.1

93.2

100.7

Volatile Organic 
Compounds
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WATER

Surface Water Surface Water Surface Water Surface Water Surface Water
17-MAY-17 17-MAY-17 17-MAY-17 17-MAY-17 17-MAY-17

MICHIPICOTEN 
RIVER UPSTREAM

- 4 O’CLOCK 
ROCK

BANK OF 
MICHIPICOTEN 

RIVER

TROUT CREEK 
UPSTREAM

MOUTH OF 
TROUT CREEK 
DOWNSTREAM

DOWNSTREAM 
MICHIPICOTEN 

RIVER

L1928714-1 L1928714-2 L1928714-3 L1928714-4 L1928714-5

08:15 08:30 08:40 08:50 09:05

Total THMs (ug/L) <2.0 <2.0 <2.0 <2.0 <2.0Trihalomethanes



31-MAY-17 13:15 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L1928714 CONTD....

9PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

12

WATER

Surface Water
17-MAY-17

DUP

L1928714-6

00:01

Total THMs (ug/L) <2.0Trihalomethanes



Reference Information

BL:INT

HTC

MS-B

Balance Reviewed:  Interference Or Non-Measured Component

Hardness was calculated from Total Ca and/or Mg concentrations and may be biased high (dissolved Ca/Mg results unavailable).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

31-MAY-17 13:15 (MT)

L1928714 CONTD....
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ALK-CO3-TITR-CALC-TB

ALK-HCO3TITR-CALC-TB

ALK-OH-TITR-CALC-TB

ALK-TITR-TB

BOD-TB

CL-L-IC-N-TB

COD-TB

DOC-TB

EC-TITR-TB

HARDNESS-CALC-TB

HG-T-CVAF-TB

IONBALANCE-TB

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity

Biochemical Oxygen Demand (BOD)

Chloride in Water by IC (Low Level)

Chemical Oxygen Demand

Dissolved Organic Carbon

Conductivity

Hardness (as CaCO3)

Total Mercury in Water by CVAFS

Ion Balance Calculation

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

All forms of biochemical oxygen demand (BOD) are determined by diluting and incubating a sample for a specified time period, and measuring the 
oxygen depletion using a dissolved oxygen meter. Dissolved BOD (SOLUBLE) is determined by filtering the sample through a glass fibre filter prior to 
dilution. Carbonaceous BOD (CBOD) is determined by adding a nitrification inhibitor to the diluted sample prior to incubation.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 5220 "Chemical Oxygen Demand (COD)". Chemical oxygen demand is 
determined using the closed reflux colourimetric method.

Water samples are determined by filtering the sample through a 0.45 micron membrane filter prior to analysis. Analyzed by converting all 
carbonaceous material to carbon dioxide (CO2) by catalytic combustion at 850?C. The CO2 generated is measured by an infrared detector and is 
directly proportional to concentration of carbonaceous material in the sample

This analysis is carried out using procedures adapted from APHA Method 2510 "Conductivity". Conductivity is determined using a conductivity 
electrode.

Water samples undergo a cold-oxidation using bromine monochloride prior to reduction with stannous chloride, and analyzed by CVAFS.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

CALCULATION

CALCULATION

CALCULATION

APHA 2320B modified

APHA 5210 B- BIOCHEMICAL OXYGEN DEMAND

EPA 300.1 (mod)

APHA 5220D

APHA 5310 B modified

APHA 2510 B

CALCULATION

EPA 1631E (mod)

APHA 1030 E - CALCULATION

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L1928714-1, -2, -3, -4, -5, -6
L1928714-1, -2, -3, -4, -5, -6
L1928714-1, -2, -3, -4, -5, -6
L1928714-1, -2, -3, -4, -5, -6
L1928714-1, -2, -3, -4, -5, -6
L1928714-1, -2, -3, -4, -5, -6
L1928714-1, -2, -3, -4, -5, -6

Chloride (Cl)
Dissolved Organic Carbon
Calcium (Ca)-Total
Magnesium (Mg)-Total
Strontium (Sr)-Total
Phosphorus (P)-Total
Total Kjeldahl Nitrogen

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

12
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MET-T-CCMS-TB

NH3-COL-TB

NO2-IC-N-TB

NO3-IC-N-TB

P-T-COL-TB

PH-TITR-TB

SO4-IC-N-TB

TDS-TB

THM-SUM-PPB-CALC-WT

TKN-COL-TB

VOC-ROU-HS-WT

XYLENES-SUM-CALC-WT

Total Metals in Water by CRC ICPMS

Ammonia by Discrete Analyzer

Nitrite in Water by IC

Nitrate in Water by IC

Total Phosphorus by Discrete Analyzer

pH

Sulfate in Water by IC

Total Dissolved Solids

Total Trihalomethanes (THMs)

Total Kjeldahl Nitrogen

Volatile Organic Compounds

Sum of Xylene Isomer Concentrations

 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Ammonia in aqueous matrices is analyzed using discrete analyzer with colourimetric detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Phosphorus in aqueous matrices is analyzed using discrete Analyzer with colourimetric detection.

This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH 
electrode

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Aqueous matrices are analyzed using gravimetry and evaporation

Total Trihalomethanes (THMs) represents the sum of bromodichloromethane, bromoform, chlorodibromomethane and chloroform. For the purpose of 
calculation, results less than the detection limit (DL) are treated as zero.

Total Kjeldahl Nitrogen in aqueous matrices is analyzed using a discrete analyzer with colourimetric detection.

Aqueous samples are analyzed by headspace-GC/MS.

Total xylenes represents the sum of o-xylene and m&p-xylene.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 200.2/6020A (mod)

APHA 4500-NH3 G. (modified)

EPA 300.1 (mod)

EPA 300.1 (mod)

APHA 4500-P  B, F, G (modified)

APHA 4500-H

EPA 300.1 (mod)

APHA 2540 C (modified)

CALCULATION

APHA 4500-Norg (modified)

SW846 8260

CALCULATION

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

TB

WT

ALS ENVIRONMENTAL - THUNDER BAY, ONTARIO, CANADA

ALS ENVIRONMENTAL - WATERLOO, ONTARIO, CANADA

Chain of Custody Numbers:

Version: FINAL   
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version: FINAL   
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Sampled Time
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7

WATER

GW GW GW GW GW
01-NOV-17 01-NOV-17 01-NOV-17 01-NOV-17 01-NOV-17

WELL #1 - 
5310295.53/66557

4.89

WELL #2 - 
5310213.87/66566

2.28

WELL #3 - 
5310376.44/66572

3.23

WELL #4 - 
5310376.44/66573

3.23

WELL #5 - 
5310416.16/66536

6.67

L2017818-1 L2017818-2 L2017818-3 L2017818-4 L2017818-5

08:50 08:30 12:50 10:00 09:40

Conductivity (EC) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

Total Dissolved Solids (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia, Total (as N) (mg/L)

Chloride (Cl) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Carbon Filtration Location

Dissolved Organic Carbon (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (mg/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (mg/L)

Calcium (Ca)-Dissolved (mg/L)

Cesium (Cs)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (mg/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

870 338 107 275 253

429 161 50.5 134 126

7.15 7.48 7.20 7.86 7.55

530 159 77 205 137

465 191 52.3 146 130

<2.0 <2.0 <2.0 <2.0 <2.0

<2.0 <2.0 <2.0 <2.0 <2.0

465 191 52.3 146 130

0.650 <0.020 <0.020 0.051 <0.020

7.83 0.81 0.24 1.03 0.59

<0.020 0.029 0.083 0.115 0.688

<0.010 <0.010 <0.010 <0.010 <0.010

1.15 0.18 0.27 0.85 0.15

<0.0030 0.0104 0.038 0.55 0.0091

24.8 4.07 2.86 12.2 3.21

10.0 3.92 1.12 3.20 2.72

9.54 3.40 1.08 2.82 2.61

-2.5 -7.1 -1.9 -6.4 -2.1

LAB LAB LAB LAB LAB

6.4 1.3 7.0 3.5 3.4

LAB LAB LAB LAB LAB

LAB LAB LAB LAB LAB

<0.0020 <0.0020 0.0474 0.0093 0.0121

<0.00010 0.00019 0.00012 <0.00010 <0.00010

0.00038 0.00014 0.00066 0.00058 0.00031

0.0580 0.0245 0.0145 0.0421 0.0294

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

0.206 0.028 <0.010 <0.010 <0.010

0.0000063 <0.0000050 0.0000195 0.0000570 <0.0000050

135 48.4 15.5 39.9 41.5

0.000178 <0.000010 <0.000010 0.000015 <0.000010

0.00018 <0.00010 0.00050 0.00022 0.00027

0.00494 <0.00010 <0.00010 0.00010 <0.00010

0.00039 0.00025 0.00811 0.00650 0.00246

0.035 0.013 0.025 <0.010 <0.010

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Dissolved Metals
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WATER

GW GW GW
01-NOV-17 01-NOV-17 01-NOV-17

WELL #6 - 
5310591/665911

WELL #7 - MW6-17
A212965

GW DUPLICATE

L2017818-6 L2017818-7 L2017818-8

13:30 11:00 00:01

Conductivity (EC) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

Total Dissolved Solids (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia, Total (as N) (mg/L)

Chloride (Cl) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Carbon Filtration Location

Dissolved Organic Carbon (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (mg/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (mg/L)

Calcium (Ca)-Dissolved (mg/L)

Cesium (Cs)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (mg/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

275 277 270

131 181 132

7.95 7.91 7.91

170 179 160

146 159 143

<2.0 <2.0 <2.0

<2.0 <2.0 <2.0

146 159 143

<0.020 0.393 <0.020

0.32 0.33 0.34

0.034 0.057 0.035

<0.010 <0.010 <0.010

<0.15 1.16 <0.15

0.28 2.93 0.0842

11.9 13.4 11.9

3.18 3.47 3.12

2.75 4.66 2.78

-7.2 14.7 -5.8

LAB LAB LAB

<1.0 <1.0 <1.0

LAB LAB LAB

LAB LAB LAB

0.0028 <0.0020 0.0028

<0.00010 <0.00010 <0.00010

0.00092 0.00115 0.00095

0.0155 0.0897 0.0152

<0.00010 <0.00010 <0.00010

<0.000050 <0.000050 <0.000050

<0.010 0.076 <0.010

0.0000100 0.0000312 0.0000168

37.4 54.8 37.8

<0.000010 0.000020 <0.000010

0.00036 <0.00010 0.00034

<0.00010 0.00137 <0.00010

0.00049 0.00175 0.00043

<0.010 <0.010 <0.010

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Dissolved Metals
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WATER

GW GW GW GW GW
01-NOV-17 01-NOV-17 01-NOV-17 01-NOV-17 01-NOV-17

WELL #1 - 
5310295.53/66557

4.89

WELL #2 - 
5310213.87/66566

2.28

WELL #3 - 
5310376.44/66572

3.23

WELL #4 - 
5310376.44/66573

3.23

WELL #5 - 
5310416.16/66536

6.67

L2017818-1 L2017818-2 L2017818-3 L2017818-4 L2017818-5

08:50 08:30 12:50 10:00 09:40

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Phosphorus (P)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Rubidium (Rb)-Dissolved (mg/L)

Selenium (Se)-Dissolved (mg/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Sulfur (S)-Dissolved (mg/L)

Tellurium (Te)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Thorium (Th)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Tungsten (W)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

Zirconium (Zr)-Dissolved (mg/L)

Biochemical Oxygen Demand (mg/L)

Chemical Oxygen Demand (mg/L)

<0.000050 <0.000050 0.000132 0.000059 <0.000050

0.0038 0.0036 <0.0010 0.0031 <0.0010

22.3 9.82 2.90 8.36 5.54

2.16 0.104 0.00121 0.0359 0.00037

<0.0000050 <0.0000050 0.0000051 <0.0000050 <0.0000050

0.000439 0.000217 0.000198 0.00108 0.000177

0.00549 <0.00050 0.00083 0.00074 <0.00050

<0.050 <0.050 <0.050 <0.050 <0.050

5.92 2.23 0.472 2.20 1.03

0.0257 0.00659 0.00061 0.0104 0.00155

0.000094 <0.000050 0.000129 0.000192 0.000139

8.21 3.97 4.37 3.14 3.78

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

15.8 2.65 1.08 1.69 1.30

0.342 0.0951 0.0367 0.101 0.0769

9.23 1.62 0.84 5.24 1.17

<0.00020 <0.00020 <0.00020 <0.00020 <0.00020

0.000070 <0.000010 <0.000010 0.000016 <0.000010

<0.00010 <0.00010 0.00011 <0.00010 <0.00010

<0.00010 0.00036 <0.00010 <0.00010 <0.00010

<0.00030 <0.00030 0.00031 <0.00030 <0.00030

<0.00010 <0.00010 0.00110 <0.00010 0.00011

0.00277 0.000222 0.000086 0.00115 0.000147

<0.00050 <0.00050 <0.00050 0.00051 <0.00050

0.0028 0.146 0.0112 0.0258 0.0026

0.000537 <0.000060 0.000531 <0.000060 0.000153

<2.0 <2.0 <2.0 <2.0 <2.0

27 <20 30 <20 <20

Dissolved Metals

Aggregate 
Organics
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WATER

GW GW GW
01-NOV-17 01-NOV-17 01-NOV-17

WELL #6 - 
5310591/665911

WELL #7 - MW6-17
A212965

GW DUPLICATE

L2017818-6 L2017818-7 L2017818-8

13:30 11:00 00:01

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Phosphorus (P)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Rubidium (Rb)-Dissolved (mg/L)

Selenium (Se)-Dissolved (mg/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Sulfur (S)-Dissolved (mg/L)

Tellurium (Te)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Thorium (Th)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Tungsten (W)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

Zirconium (Zr)-Dissolved (mg/L)

Biochemical Oxygen Demand (mg/L)

Chemical Oxygen Demand (mg/L)

<0.000050 <0.000050 <0.000050

0.0037 0.0050 0.0041

9.19 10.6 9.22

0.00014 0.672 <0.00010

<0.0000050 <0.0000050 <0.0000050

0.00122 0.00221 0.00121

<0.00050 0.00231 <0.00050

<0.050 <0.050 <0.050

2.12 5.01 2.12

0.00185 0.00825 0.00190

0.000312 0.000205 0.000281

3.39 4.67 3.38

<0.000010 <0.000010 <0.000010

1.77 20.1 1.80

0.0782 0.244 0.0786

4.44 7.41 4.20

<0.00020 <0.00020 <0.00020

<0.000010 0.000044 0.000011

<0.00010 <0.00010 <0.00010

<0.00010 <0.00010 <0.00010

<0.00030 <0.00030 <0.00030

<0.00010 0.00207 <0.00010

0.00148 0.00189 0.00138

0.00223 <0.00050 0.00227

0.0031 0.0019 0.0025

<0.000060 0.000151 <0.000060

<2.0 <2.0 <2.0

<20 25 <20

Dissolved Metals

Aggregate 
Organics
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ALK-CO3-TITR-CALC-TB

ALK-HCO3TITR-CALC-TB

ALK-OH-TITR-CALC-TB

ALK-TITR-TB

BOD-TB

CL-L-IC-N-TB

COD-TB

DOC-TB

EC-TITR-TB

HARDNESS-CALC-TB

HG-D-CVAF-TB

IONBALANCE-TB

MET-D-CCMS-TB

NH3-COL-TB

NO2-IC-N-TB

NO3-IC-N-TB

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity

Biochemical Oxygen Demand (BOD)

Chloride in Water by IC (Low Level)

Chemical Oxygen Demand

Dissolved Organic Carbon

Conductivity

Hardness (as CaCO3)

Dissolved Mercury in Water by CVAFS

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Ammonia by Discrete Analyzer

Nitrite in Water by IC

Nitrate in Water by IC

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

All forms of biochemical oxygen demand (BOD) are determined by diluting and incubating a sample for a specified time period, and measuring the 
oxygen depletion using a dissolved oxygen meter. Dissolved BOD (SOLUBLE) is determined by filtering the sample through a glass fibre filter prior to 
dilution. Carbonaceous BOD (CBOD) is determined by adding a nitrification inhibitor to the diluted sample prior to incubation.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 5220 "Chemical Oxygen Demand (COD)". Chemical oxygen demand is 
determined using the closed reflux colourimetric method.

Water samples are determined by filtering the sample through a 0.45 micron membrane filter prior to analysis. Analyzed by converting all 
carbonaceous material to carbon dioxide (CO2) by catalytic combustion at 850?C. The CO2 generated is measured by an infrared detector and is 
directly proportional to concentration of carbonaceous material in the sample

This analysis is carried out using procedures adapted from APHA Method 2510 "Conductivity". Conductivity is determined using a conductivity 
electrode.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAFS.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.
 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Ammonia in aqueous matrices is analyzed using discrete analyzer with colourimetric detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

CALCULATION

CALCULATION

CALCULATION

APHA 2320B modified

APHA 5210 B- BIOCHEMICAL OXYGEN DEMAND

EPA 300.1 (mod)

APHA 5220D

APHA 5310 B modified

APHA 2510 B

CALCULATION

EPA 1631E (mod)

APHA 1030 E - CALCULATION

APHA 3030B/6020A (mod)

APHA 4500-NH3 G. (modified)

EPA 300.1 (mod)

EPA 300.1 (mod)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

QC Samples with Qualifiers & Comments:

QC Type Description

7



Reference Information 14-NOV-17 13:01 (MT)

L2017818 CONTD....

7PAGE of

P-T-COL-TB

PH-TITR-TB

SO4-IC-N-TB

TDS-TB

TKN-COL-TB

Total Phosphorus by Discrete Analyzer

pH

Sulfate in Water by IC

Total Dissolved Solids

Total Kjeldahl Nitrogen

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Phosphorus in aqueous matrices is analyzed using discrete Analyzer with colourimetric detection.

This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH 
electrode

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Aqueous matrices are analyzed using gravimetry and evaporation

Total Kjeldahl Nitrogen in aqueous matrices is analyzed using a discrete analyzer with colourimetric detection.

Water

Water

Water

Water

Water

APHA 4500-P  B, F, G (modified)

APHA 4500-H

EPA 300.1 (mod)

APHA 2540 C (modified)

APHA 4500-Norg (modified)

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

TB ALS ENVIRONMENTAL - THUNDER BAY, ONTARIO, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:
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5

WATER

SW SW SW SW
07-NOV-17 07-NOV-17 07-NOV-17 07-NOV-17

MICHIPICOTEN 
RIVER UPSTEAM -
4 OCLOCK ROCK

BANK OF 
MICHIPICOTEN 

RIVER

TROUT CREEK 
UPSTREAM

MOUTH OF 
TROUT CREEK 
DOWNSTREAM

L2020194-1 L2020194-2 L2020194-3 L2020194-4

11:30 11:45 11:55 12:05

Conductivity (EC) (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

Total Dissolved Solids (mg/L)

Alkalinity, Bicarbonate (as CaCO3) (mg/L)

Alkalinity, Carbonate (as CaCO3) (mg/L)

Alkalinity, Hydroxide (as CaCO3) (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia, Total (as N) (mg/L)

Chloride (Cl) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Anion Sum (meq/L)

Cation Sum (meq/L)

Cation - Anion Balance (%)

Dissolved Carbon Filtration Location

Dissolved Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (mg/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (mg/L)

Calcium (Ca)-Total (mg/L)

Cesium (Cs)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (mg/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

56.6 57.1 87.3 88.1

27.8 27.5 47.8 47.0

7.36 7.37 7.52 7.50

40 49 59 67

26.8 26.9 43.7 45.0

<2.0 <2.0 <2.0 <2.0

<2.0 <2.0 <2.0 <2.0

26.8 26.9 43.7 45.0

0.085 0.093 0.130 0.273

0.77 0.79 0.30 0.31

0.070 0.067 0.107 0.118

<0.010 <0.010 <0.010 <0.010

0.26 0.16 0.38 0.42

0.0048 <0.0030 0.0050 0.0059

3.32 3.18 3.62 3.07

0.63 0.63 0.96 0.98

0.64 0.62 1.04 1.04

0.4 -0.8 3.9 2.8

LAB LAB LAB LAB

8.9 8.5 12.9 13.1

0.0530 0.0535 0.0964 0.0978

<0.00010 <0.00010 <0.00010 <0.00010

0.00035 0.00036 0.00545 0.00535

0.00715 0.00732 0.0206 0.0202

<0.00010 <0.00010 <0.00010 <0.00010

<0.000050 <0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010 <0.010

<0.0000050 0.0000053 0.0000051 0.0000055

8.48 8.30 13.8 13.5

0.000013 0.000012 0.000011 0.000011

0.00036 0.00031 0.00059 0.00047

<0.00010 <0.00010 <0.00010 <0.00010

0.00073 0.00067 0.00122 0.00126

0.101 0.103 0.291 0.295

0.000055 <0.000050 0.000086 0.000098

<0.0010 <0.0010 <0.0010 <0.0010

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

HTC HTC HTC HTC
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WATER

SW SW SW SW
07-NOV-17 07-NOV-17 07-NOV-17 07-NOV-17

MICHIPICOTEN 
RIVER UPSTEAM -
4 OCLOCK ROCK

BANK OF 
MICHIPICOTEN 

RIVER

TROUT CREEK 
UPSTREAM

MOUTH OF 
TROUT CREEK 
DOWNSTREAM

L2020194-1 L2020194-2 L2020194-3 L2020194-4

11:30 11:45 11:55 12:05

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (mg/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Phosphorus (P)-Total (mg/L)

Potassium (K)-Total (mg/L)

Rubidium (Rb)-Total (mg/L)

Selenium (Se)-Total (mg/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Sulfur (S)-Total (mg/L)

Tellurium (Te)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Thorium (Th)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Tungsten (W)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Zirconium (Zr)-Total (mg/L)

Biochemical Oxygen Demand (mg/L)

Chemical Oxygen Demand (mg/L)

1.62 1.64 3.23 3.23

0.00841 0.00829 0.0140 0.0136

<0.0000050 <0.0000050 <0.0000050 <0.0000050

0.000103 0.000075 0.000173 0.000155

<0.00050 <0.00050 0.00100 0.00097

<0.050 <0.050 <0.050 <0.050

0.390 0.387 0.687 0.667

0.00105 0.00109 0.00164 0.00160

0.000061 <0.000050 0.000107 0.000091

2.28 2.34 2.81 2.83

<0.000010 <0.000010 <0.000010 <0.000010

1.20 1.15 0.797 0.784

0.0205 0.0201 0.0535 0.0522

1.06 0.76 0.89 0.77

<0.00020 <0.00020 <0.00020 <0.00020

<0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010

<0.00010 <0.00010 <0.00010 <0.00010

<0.00090 <0.0016 0.00225 <0.0029

<0.00010 <0.00010 <0.00010 <0.00010

0.000082 0.000084 0.000084 0.000085

<0.00050 <0.00050 0.00053 0.00052

0.0032 <0.0030 <0.0030 <0.0030

0.000063 0.000065 0.000184 0.000185

<2.0 <2.0 <2.0 <2.0

21 22 34 32

Total Metals

Aggregate 
Organics

DLM DLM DLM



Reference Information

B

DLM

HTC

MS-B

Method Blank exceeds ALS DQO.  Associated sample results which are < Limit of Reporting or > 5 times blank level are considered 
reliable.
Detection Limit Adjusted due to sample matrix effects (e.g. chemical interference, colour, turbidity).

Hardness was calculated from Total Ca and/or Mg concentrations and may be biased high (dissolved Ca/Mg results unavailable).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

15-NOV-17 13:57 (MT)
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ALK-CO3-TITR-CALC-TB

ALK-HCO3TITR-CALC-TB

ALK-OH-TITR-CALC-TB

ALK-TITR-TB

BOD-TB

CL-L-IC-N-TB

COD-TB

DOC-TB

EC-TITR-TB

HARDNESS-CALC-TB

HG-T-CVAF-TB

IONBALANCE-TB

Alkalinity, Carbonate (as CaCO3)

Alkalinity, Bicarbonate (as CaCO3)

Alkalinity, Hydroxide (as CaCO3)

Alkalinity

Biochemical Oxygen Demand (BOD)

Chloride in Water by IC (Low Level)

Chemical Oxygen Demand

Dissolved Organic Carbon

Conductivity

Hardness (as CaCO3)

Total Mercury in Water by CVAFS

Ion Balance Calculation

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

All forms of biochemical oxygen demand (BOD) are determined by diluting and incubating a sample for a specified time period, and measuring the 
oxygen depletion using a dissolved oxygen meter. Dissolved BOD (SOLUBLE) is determined by filtering the sample through a glass fibre filter prior to 
dilution. Carbonaceous BOD (CBOD) is determined by adding a nitrification inhibitor to the diluted sample prior to incubation.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 5220 "Chemical Oxygen Demand (COD)". Chemical oxygen demand is 
determined using the closed reflux colourimetric method.

Water samples are determined by filtering the sample through a 0.45 micron membrane filter prior to analysis. Analyzed by converting all 
carbonaceous material to carbon dioxide (CO2) by catalytic combustion at 850?C. The CO2 generated is measured by an infrared detector and is 
directly proportional to concentration of carbonaceous material in the sample

This analysis is carried out using procedures adapted from APHA Method 2510 "Conductivity". Conductivity is determined using a conductivity 
electrode.

Water samples undergo a cold-oxidation using bromine monochloride prior to reduction with stannous chloride, and analyzed by CVAFS.

Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

CALCULATION

CALCULATION

CALCULATION

APHA 2320B modified

APHA 5210 B- BIOCHEMICAL OXYGEN DEMAND

EPA 300.1 (mod)

APHA 5220D

APHA 5310 B modified

APHA 2510 B

CALCULATION

EPA 1631E (mod)

APHA 1030 E - CALCULATION

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2020194-1, -2, -3, -4
L2020194-1, -2, -3, -4
L2020194-1, -2, -3, -4
L2020194-1, -2, -3, -4
L2020194-1, -2, -3, -4
L2020194-1, -2, -3, -4
L2020194-1, -2, -3, -4

Silver (Ag)-Total
Dissolved Organic Carbon
Calcium (Ca)-Total
Magnesium (Mg)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Phosphorus (P)-Total

B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Method Blank
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

5
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MET-T-CCMS-TB

NH3-COL-TB

NO2-IC-N-TB

NO3-IC-N-TB

P-T-COL-TB

PH-TITR-TB

SO4-IC-N-TB

TDS-TB

TKN-COL-TB

Total Metals in Water by CRC ICPMS

Ammonia by Discrete Analyzer

Nitrite in Water by IC

Nitrate in Water by IC

Total Phosphorus by Discrete Analyzer

pH

Sulfate in Water by IC

Total Dissolved Solids

Total Kjeldahl Nitrogen

 
Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance is calculated as:
 
Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Ammonia in aqueous matrices is analyzed using discrete analyzer with colourimetric detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Phosphorus in aqueous matrices is analyzed using discrete Analyzer with colourimetric detection.

This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH 
electrode

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Aqueous matrices are analyzed using gravimetry and evaporation

Total Kjeldahl Nitrogen in aqueous matrices is analyzed using a discrete analyzer with colourimetric detection.

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 200.2/6020A (mod)

APHA 4500-NH3 G. (modified)

EPA 300.1 (mod)

EPA 300.1 (mod)

APHA 4500-P  B, F, G (modified)

APHA 4500-H

EPA 300.1 (mod)

APHA 2540 C (modified)

APHA 4500-Norg (modified)

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

TB ALS ENVIRONMENTAL - THUNDER BAY, ONTARIO, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Version: FINAL   
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Appendix E 

Plots of Selected PWQMN Parameters 
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Municipality of Wawa - Environmental Screening Process
Screening Criteria Checklist
KEC Project No. 1140.09

Yes No Additional Information

1.1 Might the project cause negative effects on surface water quality, 
quantities or flow? X

Expansion within existing approved horizontal boundaries 
proposed.  Michipicoten River and Trout Creek are located 
approximately 200m west of the site.

1.2 Might the project cause negative effects in groundwater quality, quantity 
or movement? X Proposed expansion for landfilling may result in leachate 

negatively effecting groundwater.

1.3 Might the project cause significant sedimentation or soil erosion or 
shoreline or riverbank erosion on or off site? X Expansion is not proposed in the area of lakes/rivers or in area 

of unstable lands.  Erosion is not expected.

1.4 Might the project cause negative effects on surface or groundwater from 
accidental spills or releases (e.g. leachate) to the environment? X

Negative effects on groundwater as a result of leachate from 
the landfill area is possible.

2.1 Might the project cause negative effects on residential, commercial, 
institutional or other sensitive land uses within 500 meters from the site 
boundary? X

No nearby receptors.  The proposed expansion to the site will 
require the Municipality to purchase additional Crown Land for 
landfilling, contaminant attenuation, buffer or other purposes.

2.2 Might the project not be consistent with the Provincial Policy Statement, 
provincial land use or resource management plans? X

The proposed landfill expansion accompanied with a waste 
diversion program and an approved ECA fulfills S.1.6.8.1 of the 
Provincial Policy Statement.  

2.3 Might the project be inconsistent with municipal land use policies, plans 
and zoning bylaws (including municipal setbacks)? X The proposed expansion area is on Municipally owned land that 

is currently approved for waste disposal.

2.4 Might the project use lands not zoned as industrial, heavy industrial or 
waste disposal? X

The proposed expansion of the landfill site will not require 
changes to the current Official Plan or Zoning By-laws as the 
expansion area is approved for waste disposal.

2.5 Might the project use hazard lands or unstable lands subject to erosion? X No hazard lands or unstable lands in close vicinity to proposed 
expansion area.

2.6 Might the project cause negative effects related to the remediation of 
contaminated land? X Expansion is not to take place on contaminated lands 

underground remediation.

3.1 Might the project cause negative effects on air quality due to emissions 
(for parameters such as temperature, thermal treatment exhaust flue 
gas volume, nitrogen dioxide, sulphur dioxide, residual oxygen, opacity, 
hydrogen chloride, suspended particulates, or other contaminants)?

X

With the exception of clean wood and brush, there will be no 
burning of municipal waste at the site as part of the landfilling 
operation.  It's expected that emissions will be limited to 
methane from organic decomposition within waste.

3.2 Might the project cause negative effects from the emission of 
greenhouse gases (e.g. carbon dioxide, carbon monoxide, methane)?

X

Natural biodegradation of organic wastes at the site can 
produce landfill gas that may be emitted to the atmosphere.  
The major constituents being methane and carbon dioxide.  
Hydrogen sulphide, mercaptans and non-methane organic 
compounds may also be present.

3.3 Might the project cause negative effects from the emission of dust or 
odour? X

Unpaved access roads to the site may create negative effects 
due to the emission of dust. Odour emissions are possible 
onsite as the control of odours is based on the rate of applying 
cover material.  

3.4 Might the project cause negative effects from the emission of noise?
X

Negative effects of noise emissions are possible at the site as 
current landfilling activities include the use of rubber-tired 
loader.  

3.5 Might the project cause light pollution from trucks or other operational 
activities at the site? X

Light pollution from vehicles depositing waste at the site as well 
as operation/maintenance vehicles. 

Criterion
1. Surface and Groundwater

2.  Land

3.  Air and Noise
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Yes No Additional InformationCriterion

4.1 Might the project cause negative effects on rare (vulnerable), threatened 
or endangered species of flora or fauna or their habitat?

X

It is anticipated that potential construction and operation 
impacts to flora/fauna or their habitat will be limited.  With the 
advance of undisturbed habitat in the area, it is anticipated that 
species affected, if any, will be displaced to areas where similar 
habitat quantities exist.  

4.2 Might the project cause negative effects on protected natural areas such 
as ANSIs, ESAs or other significant natural areas? X There are no designated ANSIs, ESAs, or other significant 

natural areas in proximity of the site.   

4.3 Might the project cause negative effects on designated wetlands? X There are no designated wetlands in the vicinity of the landfill 
site.  

4.4 Might the project cause negative effects on wildlife habitat, populations, 
corridors or movement?

X

It is anticipated that potential construction and operation 
impacts to the environment and associated with the proposed  
landfill expansion will be limited.  The clearing of the expansion 
area should create little to no disturbance to nearby vegetation 
and wildlife communities.  With the abundance of undisturbed 
habitat in the area, it is anticipated that affected wildlife, if any, 
will be displaced to areas where similar habitat quantities exist.  

4.5 Might the project cause negative effects on fish or their habitat, 
spawning, movement or environmental conditions (e.g. water, 
temperature, turbidity, etc.)?

X
There are no direct fish habitats in proximity to the site.  

4.6 Might the project cause negative effects on locally important or valued 
ecosystems or vegetation? X

There are no locally valued ecosystems impacted, habitat types 
in proximity to site common throughout Northern Ontario.  

4.7 Might the project increase bird hazards within the area that could impact 
surrounding land uses (e.g. airports) X

Proposed horizontal expansion of the landfill site may 
potentially increase the number of birds attracted to the site. 

5.1 Might the project result in the practices inconsistent with waste studies 
and/or waste diversion targets (e.g. result in final disposal of materials 
subject to diversion programs)?

X
The municipality practices waste diversion at the landfill site.  

5.2 Might the project result in generation of energy that cannot be captured 
and utilized? X Gases produced are in such small quantity, therefore they are 

unable to be utilized for energy generation.

5.3 Might the project be located a distance from required infrastructure 
(such as availability to customers, markets and other factors)? X

The landfill is nearby the communities it serves: Wawa, Hawk 
Junction, Village of Michipicoten River and Lake Superior 
Provincial Park.

5.4 Might the project cause negative effects on the use of Canada Land 
Inventory Class 1-3, specifically crop or locally significant agricultural 
lands?

X
The proposed expansion to the site is on and surrounded by 
undeveloped Crown Land classified zoned as a Natural 
Resource Area.  

5.5 Might the project cause negative effects on existing agricultural 
production? X

The proposed expansion to the site is on and surrounded by 
undeveloped Crown Land classified zoned as a Natural 
Resource Area.  

6.1 Might the project cause negative effects on neighbourhood or 
community character?

X

The proposed expansion to the landfill site is on and 
surrounded by undeveloped Crown Land.  The site is located at 
a distance for enough from the Wawa community to not cause a 
negative effect on neighbourhood or community character.

6.2 Might the project result in aesthetics impacts (e.g. visual and litter 
impacts)?

X

The proposed expansion area will be surrounded by a buffer 
area at least 100m wide at every point unless a written report 
confirms that a 30m wide buffer is sufficient to satisfy 
subsection 3 of section 4.2.1 of the MOE Landfill Standards, A 
guideline on the Regulatory and Approval Requirements for 
New or Expanding Landfilling Sites (May 1998).   

6.3 Might the project cause negative effect on local businesses, institutions 
or public facilities? X The project is not expected to cause negative effects on local 

businesses, institutions or public facilities.  

6.4 Might the project cause negative effects on recreation, cottaging or 
tourism? X

No concerns are expected with the proposed expansion.  The 
landfill site will continue to provide waste management to 
residents and seasonal population.  

6.5 Might the project cause negative effects related to increases in the 
demands on community services and infrastructure? X

The current (and the proposed expansion) site is a natural 
attenuation site and does not rely on community 
services/infrastructure for operation.  

6.  Socio-economic

4.  Natural Environment

5. Resources
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Yes No Additional InformationCriterion

6.6 Might the project cause negative effects on the economic base of a 
municipality or community? X No negative effects to the Municipality's economic base are 

expected.

6.7 Might the project cause negative effects on local employment and 
labour supply? X

No negative effects are expected.  The expansion of the site 
may temporarily provide local employment creating a positive 
local employment effect.

6.8 Might the project cause negative effects related to traffic?

X

No negative effects related to traffic are expected.  The landfill 
will continue to operate as it does now.  The population of the 
Municipality of Wawa and surrounding area is expected to 
remain relatively stable. 

6.9 Might the project be located within 8 km of an aerodrome/airport 
reference point? X The landfill site is located approximately 4.0 km southeast of 

the Wawa airport.  

6.10 Might the project interfere with flight paths due to the construction of 
facilities with height (i.e. stacks)? X The landfill will not interfere with flight paths as expansion will 

be generally horizontal.

6.11 Might the project cause negative effects on public health and safety?

X

Operation of the landfill site will continue to operate as per the 
current ECA and in accordance with applicable regulations.  
Environmental monitoring will continue at the site.

7.1 Might the project cause negative effects on heritage buildings, 
structures or sites, archaeological sites or areas of archaeological 
importance, or cultural heritage landscapes? X

MTCS checklist determined the project area may have 
archaeological potential beacuse of close proximity to a 
waterbody. Therefore, there is a need for an archaeological 
study to be carried out by a licensed person. MTCS checklist 
determined the project area is not a recognized heritage 
property and is not of cultural heritage value.

7.2 Might the project cause negative effects on scenic or aesthetically 
pleasing landscapes or views? X

The proposed expansion will require the clearing of 
undeveloped land for the purpose of increasing the landfilling 
area.  

8.1 Might the project cause negative effects on land, resources, traditional 
activities or other interests of Aboriginal communities? X None anticipated. Consultation will be undertaken to identify 

any concerns.

9.1 Might the project result in the creation of non-hazardous waste materials 
requiring disposal? X Wood resulting from clearing can be sold.

9.2 Might the project result in the creation of hazardous waste materials 
requiring disposal? X No hazardous waste will be generated as a result of the 

proposed expansion.  

9.3 Might the project cause any other negative environmental effects not 
covered by the criteria outlined above? X No other concerns identified.

7. Heritage and Culture

8.  Aboriginal

9.  Other
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Executive Summary 

The Municipality of Wawa is proposing an expansion to an existing landfill situated within the 
Municipality of Wawa, in an uncategorized area in the District of Algoma, Ontario.  On behalf of 
Kresin Engineering Corporation, Woodland Heritage Northwest was contacted to complete the 
required Stage 1 Archaeological Assessment to determine both potential and possible presence 
of unknown archaeological materials prior to development.   

The archaeological assessments were undertaken in accordance with the requirements of the 
Ontario Heritage Act (R.S.O. 1990), Municipal Planning Act, and the Standards and Guidelines 
for Consulting Archaeologists (2011).  All archaeological consulting activities were performed 
under the Professional Archaeological Licence of David Norris (P307). 

The Subject property is situated in the Canadian Shield (Section 1.3.3, Standard 1). 

During Stage 1 Archaeological Assessment, 100% of the area was inspected for archaeological 
potential in the form of features indicating past water sources, elevated topography, relic 
shorelines and distinctive land formations according to Section 1.3 of the Standards and 
Guidelines for Consulting Archaeologists (MTCS 2011).  The Stage 1 Assessment indicated no 
features of archeological potential existed in the expansion area of the property.   

Archaeological recommendations have been made based on the background historic research, 
property inspection, location of known or registered archaeological sites, previous 
archaeological assessments, and indicators of archaeological potential.  These 
recommendations are summarized in Section 5 of this report and are as follows: 

• No further archaeological assessment is required for the proposed new landfill 
expansion site situated in the Municipality of Wawa, District of Algoma, Ontario. 

The Ontario Ministry of Heritage, Sport, Tourism and Culture Industries (MHSTCI) is asked to 
review the results presented and to accept this report into the Ontario Public Register of 
Archaeological Reports. Archaeological sites recommended for further archaeological fieldwork 
or protection remain subject to Section 48 (1) of the Ontario Heritage Act and may not be 
altered, or have artifacts removed from them, except by a person holding an archaeological 
licence with local First Nation community authorization. 
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1.0 Project Context 

1.1 Objectives of Archaeological Assessments 

The objectives of a Stage 1 archaeological assessment, as outlined by the Standards and 
Guidelines for Consultant Archaeologists (2011 MTCS), are as follows: 

• To provide information about the property’s geography, history, previous archaeological 
fieldwork and current land condition; 

• To evaluate in detail the property’s archaeological potential, which will support 
recommendations for Stage 2 survey for all or parts of the property if required; and 

• To recommend appropriate strategies for Stage 2 survey if necessary 

The Stage 1 assessment can include a physical property inspection if possible and is highly 
recommended to determine the current land condition. 

1.2 Development Context 

The Municipality of Wawa is proposing the development of a new landfill site situated in the 
Municipality of Wawa, in the District of Algoma, Ontario. On behalf of Kresin Engineering 
Corporation, Woodland Heritage Northwest was contacted to complete the required 
archaeological assessment to determine both potential and possible presence of unknown 
archaeological materials prior to development. 

The landfill site is situated approximately 11 km to the south of the town of Wawa (Map 1).  
The proposed development is situated north along the Mitchipicoten River that flows from Lake 
Superior. The site consists of a containment attenuation area that measures 350 m north to 
south and approximately 300 m east to west (Map 2).  This containment attenuation area will 
not be disturbed or impacted by the development and was not assessed during this survey.  
Immediately to the west of this area is the landfill site actual which measures 250 m north to 
south and approximately 75 m east to west (Map 2).  There is a 50 m buffer that surrounds the 
landfill site actual that was inspected as part of the Stage 1 Archaeological Assessment (Map 2). 

The assessment was conducted under the management and direction of licence holder David 
Norris (PIF P307-0093-2018).  All activities were completed in accordance with the terms of the 
Planning Act, R.S.O. 1990 P.13, the Ontario Ministry of Heritage, Sport, Tourism, and Culture 
Industries (MHSTCI) 2011 Standards and Guidelines for Consultant Archaeologists, as required 
by the Ontario Heritage Act (R.S.O. 1990).   

1.3 Historical Context 

1.3.1 Terminology  
The history for northern Ontario has been reconstructed from the documentation of 
archaeological sites and recovered material remains which has been compiled and categorized 
to represent several periods of pre-history. Although previous work has been limited, the 
designation of these periods is also impacted by several issues that are relevant to working 
within the boreal forest environment. Most notable is the acidity of the soils which obscures 
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and degrades organic materials (Dawson 1983).  This degradation of organic materials prevents 
adequate and accurate dating of archaeological sites, thus, in the absence of absolute dates, 
any interpretation of data must be done on a relative scale.    

Compounding the issue of a relative time frame of culture history is the lack of stratification 
and biomechanical processes that affect the soils within the region. Pedoturbation, or the 
actions upon artifacts, such as the burrowing of animals (faunalturbation), freeze-thaw cycles 
(cryoturbation), disturbances by living plants (floralturbation), and forest fires play an adverse 
role in the distribution of artifacts within the archaeological record from any time period 
(Courchesne et al.  2012; Hinshelwood 1996). These actions, as well as collapsed or relatively 
thin soil profiles make the interpretation of archaeological context incredibly difficult.   
None-the-less, archaeological investigative measures have been developed to address these 
issues and to aid in the development of an acceptable material culture history. 

A note on terminology.  
The segregation of Ontario’s prehistory includes the term “Paleoindian” which is a non-
Indigenous label. Indigenous views suggest that they are and were all one people and that this 
viewpoint is important in understanding their social, economic, and political reproduction 
(Harris 2005; Million 2005; Nicholas 2005; Hazell 2019). The label “Paleoindian” was meant as a 
means to designate the first peoples who migrated into the areas of North America, but the 
culturally laden term “Indian” is a racialized term that has been imposed on a group of people 
by those who colonized their lands (Hinshelwood 2019:10). It falsely allows the archaeologist to 
believe that they are being objective when it is used (Hinshelwood 2019:10). Therefore, to 
decolonize the use of such terminology and adhere to a more culturally appropriate means of 
identifying those ancestors of whom material culture we study, the term “Paleo Indigenous” 
will be used. The term “Paleo” can be defined as meaning “early” or “ancient” and in this case 
the discussion revolves around initial peopling of the area, while “Indigenous” is a term 
meaning original inhabitants of the land.   

It should also be noted that terminology used in the Woodland sections below consist of labels 
created and used by archaeologists to denote artifacts dated to specific time periods. These 
labels define the material culture (i.e., artifacts) recovered from archaeological sites and are not 
intended to label the groups that made them or reflect how the groups identified with each 
other.  

1.3.2 Pre-Contact Period 
Traditionally, the history of northern Ontario has been categorized into three main periods: 
(1) Paleoindigenous (10,000 to 7,000 BP); (2) Archaic 7,000 to 2,500 BP); and (3) Woodland 
(2500 to 400 BP). A fourth period, the Historic (400 to present) can be assigned to the latter 
portion of the cultural chronology since it involves the contact and introduction of Europeans 
and their material culture. The first three periods are based on differences in artifact content 
that represents technological and cultural changes through time. 

1.3.2.1 Paleoindigenous Period (ca. 10,000 – 7,000 years B.P. [Before Present]) 
Sites that are of a Paleoindigenous cultural affiliation are rare in northern Ontario, and research 
on them is limited. Fox (1975) assessed the majority of Paleoindigenous sites in the north and 
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identified a cultural entity known as the “Lakehead Complex”. It is a discrete and temporal 
cluster of Late Paleoindigenous sites, which are associated with the middle, and late 
development stages of Lake Minong (Fox 1975). These sites have been found across a broad 
area extending from east of Lake Nipigon to as far west as the Manitoba border. Many of these 
sites tend to cluster along the Gunflint formation, which is a broad band of siliceous rock, which 
extends west from Pass Lake to Gunflint Lake (Adams 1993). It should be noted that since Fox’s 
(1975) assessment of Paleoindigenous sites in northern Ontario, there has been very little 
research on Paleoindigenous sites in Northern Ontario. 

The current understanding of the Lakehead Complex Paleoindigenous artifact assemblage is 
limited to non-organic materials, primarily stone tools. Manufactured artifacts from materials 
such as taconite and silicified sandstone are what remain, offering a limited glimpse into the 
culture. 

Due to the antiquity of the sites and the relative acidic nature of boreal forest soils, wood, 
bone, skins, bark and other natural materials which were commonly used are rarely preserved 
on such sites, eliminating valuable evidence that can be used to interpret the early lifeways of 
the people occupying the sites. This also produces a problem when trying to fit sites into a 
chronological sequence. With little or no organic materials surviving the taphonomic record, 
there is little material for radiometric absolute dating and other dating techniques have not 
been attempted until recently. Therefore, establishing a firm chronology of the occupation of 
northern Ontario is not possible at the present time. Fortunately, the association of many 
Paleoindigenous sites with the shorelines of Lake Minong and Lake Agassiz indicates that these 
sites cannot predate the formation of these features. This is not to say that there are no sites 
inland, along smaller lakes and rivers. However, beaches, bay mouth bars and spits of post-
glacial shorelines permitted easy movement of people and provided access to ample 
subsistence resources, so sites are most often found on these types of land forms. 
It appears that people may have entered the eastern Lake Superior/northern Lake Huron area 
about 9,000 years ago, while archaeological work farther north in the Hudson’s Bay Lowlands 
suggests that human occupation there may be limited to about the last 6,000 years. 

1.3.2.2 Archaic Period (ca. 7,000 – 2500 years BP) 
An environmental transition brought about warmer, drier conditions resulting in a change in 
the plant and animal communities, which consequently impacted the subsistence patterns of 
humans living in the region now represented by north-central Ontario. These alterations of 
subsistence patterns are reflected in the artifact assemblages. For instance, in response to the 
hunting of smaller game, large spear points were replaced by smaller, notched projectile points 
and stone knives generally became smaller. A new technology involving the production of stone 
tools by grinding rather than chipping was also utilized. 

About 5,000 B.P., people started to make use of copper, which was cold-hammered to form 
spear points, knives, gaff hooks and elaborate jewelry. One of the most complete copper 
assemblages for northwestern Ontario comes from a burial south of Lake Nipigon, dating to 
about 3,500 B.P. 



Stage 1 Archaeological Assessment of Landfill site, Municipality of Wawa, District of Algoma        
 © 2018 Woodland Heritage Northwest.  All Rights Reserved. 
 
 

4 

1.3.2.3 Initial Woodland Period (ca. 2500 – 1150 years B.P.) 
Perhaps the most active period in precontact history, the Woodland period represents a vast 
technological revolution, with the introduction of pottery, the shift from spear points to the 
bow and arrow and the large-scale use of wild rice as a staple food. The Woodland period is 
divided into Early, Middle and Late phases and each designation is represented by more 
advanced technological innovation. 

In northern Ontario, there is little to no evidence of Initial Woodland cultures. Either sites 
haven’t been found, or the criteria used to identify Initial Woodland sites are not present in the 
region. Criteria for establishing Early Woodland sites include the presence of pottery and 
projectile points which are small, well-shaped and used with bow and arrow hunting rather 
than as spear points. 

The Middle Woodland period is represented in northern Ontario by the appearance of pottery 
assigned to the Laurel Configuration (after Reid and Rajnovich 1991). Geographically, the 
distribution of Laurel sites range from northeast central Saskatchewan, through a large portion 
of central Manitoba and northern Minnesota to northern Michigan and northern Ontario (the 
central-west appearance in Saskatchewan was identified by Dr. David Meyer (per comm. 2004).  
The first appearance of Laurel pottery comes from Minnesota (Wilford 1955), thus it appears to 
represent a migration of peoples or ideas north into Ontario. The broad distribution means that 
there are many styles of pottery representing regional expressions. Reid and Rajnovich (1991) 
summarized Laurel pottery into three main complexes: (1) Manitoba Lakes; (2) Boundary 
Waters; and (3) Superior. Characteristics of Laurel pottery include thick, conoidal vessels (made 
by coiling) with pseudo-scallop and linear stamping in short vertical motifs around the upper 
portions and smoothed out bodies on the remaining portions of the vessel (Reid and Rajnovich 
1991). Although the chronological time span of Laurel pottery is under contention, a rough 
estimation beginning approximately 100 B.C. and lasting to 1300 A.D. was proposed by Reid 
and Rajnovich (1991). 

1.3.2.4 Terminal/Late Woodland Period (ca. 1150 to 400 B.P.) 
The Late or Terminal Woodland period in northern Ontario represents a wide dispersal of 
technological traits in terms of pottery styles and manufacturing techniques. The most 
predominate pottery style is from the Blackduck horizon. The geographical distribution of 
Blackduck pottery ranges from west-central Saskatchewan, through Manitoba, into Minnesota, 
northwest Michigan and northern Ontario (Lenius and Olinyk 1990). Blackduck vessels are 
typically thin-walled globular vessels (made by paddle and anvil technique) with constricted 
necks, wedge-shaped lips and outflaring rims. They have textile impressed globular bodies with 
the neck, rim and lip areas often decorated with complex and highly variable patterns of cord 
wrapped object impressions, punctates and/or bosses that may be found on the exterior, on 
the lip and sometimes on the interior of the vessel. Some vessels also have vertically oriented 
combing as the surface finish (Hamilton et al. 2012). Anfinson (1979) suggests that Blackduck 
first emerges at A.D. 800 and lasts until approximately 1400. However, Lenius and Olinyk (1990) 
reviewed C14 dates and suggest that an appearance around A.D. 500 to A.D. 1000 is more 
appropriate. 



Stage 1 Archaeological Assessment of Landfill site, Municipality of Wawa, District of Algoma        
 © 2018 Woodland Heritage Northwest.  All Rights Reserved. 
 
 

5 

After the disappearance of Blackduck pottery, there were many different styles which began to 
appear in the Late Woodland. Although a discussion of these styles is beyond the scope of this 
report, the taxonomy should be mentioned as these cultures are important to the history of 
northern Ontario. 

Lenius and Olinyk (1990) discuss the designation of the Western Woodland Algonquian 
Configuration emerging from antecedent cultures Laurel and Blackduck. This configuration 
includes two composites, Selkirk and Rainy River. The Selkirk composite includes a number of 
northern regional expressions, while the Rainy River composite includes the Duck Bay, Bird Lake 
and Winnipeg River types or complexes. Each of these composites consists of shared social, 
political and religious activities, which were important in the development of the precontact 
environment in northern Ontario. 

1.3.2.5 Historic Period (400 B.P. to present) 
This period begins with the arrival of Europeans and settlers to the area, specifically French, 
then English traders, bringing with them trade goods such as axes, guns, beads and metal 
products. The Missinaibi River was an important travel route to James Bay and, through its 
headwaters, provided a heavily traveled connection to Lake Superior (through the Michipicoten 
River). Trade posts were established at the mouth of the Michipicoten River and also at various 
places along the length of the Missinaibi River. 

1.4 Archaeological Context 

1.4.1 Current Conditions 
Presently the landscape is undisturbed boreal forest.  The landscape consists of slightly 
undulating with low ridges of glacially deposited sand, gravel and cobbles.  Surrounding the 
proposed development is the Mitchipicoten River a navigable river that flows from Lake 
Superior. Adjacent to the proposed development is an active landfill site, that has been built up 
over the duration of its use. Debris from the active landfill is evident on the terrain of the 
proposed development and there are two water testing areas situated in the southwestern and 
northwestern corners. The forest has been cleared to allow a vehicle to these testing sources, 
but no other development is evident. 

1.4.2. Physiography 
The proposed development is situated in the geological region known as the Canadian 
Shield.  This designation refers to a portion of exposed continental crust underlying North 
America.  The Canadian Shield runs from central Ontario north to the Arctic Archipelago, and 
from Labrador west to the Northwest Territories.  Consisting of various rocks from the Archean 
and Proterozoic eons, the Canadian Shield yields a tremendous amount of resources such as 
minerals, coniferous forests and capacity for hydroelectric developments (Historica Canada 
2017). 

Vegetation within the region is considered to be consistent with boreal forest species.  South of 
the Hudson Bay Lowlands, major vegetation species of trees include black spruce, as well as 
conifers such as tamarack, balsam fir and jack pine.  This area is also considered to be a part of 
the Northern Coniferous region, a vegetation zone that extends from western Ontario to 
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western Saskatchewan (Rowe 1972:43). Stands of black spruce form on thin soils of the uplands 
as well as in poorly drained lowlands with jack pine and tamarack being associated with these 
areas as well.  River valleys around some of the lakes and on south-facing slopes were 
favourable conditions for soil accumulations.  In these areas white spruce, balsam fir, trembling 
aspen and balsam poplar form mixed stands of vegetation.  Glaciation was intense in this 
region, resulting in irregular relief of the landscape, with rocky parallel ridges separating poorly 
drained depressions and innumerable narrow lakes (Rowe 1972:43).  

1.4.3 Previous Archaeological Assessments 
No other recorded archaeological assessments have been conducted within the vicinity of this 
proposed development.    

Despite the lack of previous work, studies that have been carried out in the remote portions of 
northwestern Ontario outline potential for the discovery of unknown archaeological sites and 
do prove past peoples did migrate across the landscape of northwestern Ontario.  Of 
importance to this study area is the deglaciation northern Ontario.  Late Pleistocene and early 
Holocene events are of particular relevance to this area.  Despite the limited geomorphological 
studies in the area, a general reconstruction is possible (Dyke and Prest 1987; Bjorck 1985; 
Dredege and Cowan 1989; Teller 1987; McAndrews et al. 1987).   As the Laurentide Ice Sheet 
continued to move northeast, areas within the study region become both free of ice and water 
between 9,000 and 8,000 years ago.  Between 8,400 and 8,000 years ago, the main mass of the 
Laurentian glacier rapidly retreats further north, and waters of Glacial Lake Agassiz quickly drain 
into the Arctic Ocean (Hamilton 2004: 340).  During this time, from about 9,000 years ago, 
northwestern Ontario begins to see a post-glacial vegetative recovery that is reflected in 
McAndrews (1987) pollen sequence (Hamilton 2004:342).  This pollen sequence is divided into 
four stages and is critical to the interpretation of past land use by peoples of this time.  The first 
stage “Zone 1” is characterized by open tundra, especially on the uplands, with more diverse 
plant communities developing in sheltered areas (McAndrews 1982).  Comparatively brief, this 
zone disappeared during a rapid development of closed spruce forest – “Zone 2”.  Julig et al. 
(1990:39) note that continued global warming and soil development most likely 
influenced these larger forest communities (Hamilton 2004:342).  “Zone 3” begins about 8,000 
years ago and consists of a warmer period of more diverse forest communities.  During this 
time, the Hypsithermal period occurs which produced warmer and drier conditions.  “Zone 3” 
lasts from 8,000 years until contact and subsequently, “Zone 4” coincides with modern 
climactic and vegetative conditions (Hamilton 2004:342; Julig et al. 1990:39; McAndrews; 
1982). 

Considering the study region was free of ice and glacial waters and the environment was 
conducive for habitation of past peoples, it is likely that archaeology sites could be found that 
could date back to approximately 8,000 years ago. 

1.4.4 Registered Archaeological Sites 
In Ontario, information concerning archaeological sites is stored in the Ontario Archaeological 
Sites Database and is maintained by the MHSTCI.  A request for site data was made to the 
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MHSTCI by Woodland Heritage Northwest when filing for the project and no sites have been 
recorded within 1 km of the proposed locations.  

1.4.5 Summary  
Due to the diverse cultural and historical background of northern Ontario, there is an increased 
chance that unknown archaeological sites could be impacted by development.  Given that there 
have been few archaeological investigations, particular attention should be given to the study 
area so that a complete accurate archaeological history can be developed. A physical inspection 
of the property is warranted to determine the presence of potential and to determine the 
likelihood of unknown archaeological resources being disturbed.   

2.0 Methodology 

Several factors are used to determine archaeological potential. Criteria for pre-contact 
archaeological potential is focused on physiographic variables that include distance from the 
nearest source of water, the nature of the nearest source/body of water, distinguishing 
features in the landscape (eg. ridges, knolls, eskers, wetlands), the types of soils found within 
the area of assessment and resource availability as outlined in the Standards and Guidelines for 
Consultant Archaeologists (MHSTCI 2011:22). Additionally, previously recorded archaeological 
sites within or in the vicinity of the study area are also used in determining archaeological 
potential. Historic and archival research provides the basis for determining historic 
archaeological potential. 

As noted previously, the proposed development occurs in an area with little to no previously 
areas that have been impacted by any disturbance.  This could significantly increase the 
archaeological potential due to undisturbed nature of the landscape.  Additionally, the few 
archaeological investigations that have occurred in northwestern Ontario suggest that people 
did in fact utilize the landscape beginning about 8,000 years ago which also increases the 
potential for unknown sites to lie within the proposed development.  Finally, criteria set out by 
the Ministry of Tourism, Culture and Sport (2011) in Section 1.3.1 Features indicating 
archaeological potential include the following: 

• Previously identified archaeological sites 
• Water sources such as: 
• Primary water sources (lakes, rivers, streams) 
• Secondary water sources (intermittent streams and creeks, springs, marshes, swamps) 
• Features indicating past water sources (e.g. glacial lake shorelines indicated by the 

presence of raised sand or gravel beach ridges, relic river or stream channels, shorelines 
of drained lakes or marshes) 

• Accessible or inaccessible shoreline (e.g. high bluffs, swamp or marsh fields by edges of 
lakes, sandbars stretching into marsh) 

• Elevated topography (e.g. eskers, drumlins, large knolls) 
• Pockets of well drained sandy soils, especially near areas of soil or rocky ground 
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For this Stage 1 Archaeological Assessment, the proposed development was plotted on satellite 
imagery using GIS software.  The surrounding area examined for features indicating 
archaeological potential (as outlined in Section 1.3.1 of the Standards and Guidelines (MHSTCI 
2011).  

2.1 Physical Inspection 

Property inspection was undertaken on May 19, 2021, on a sunny day.  Despite being situated 
in a remote area approximately 330 m from the Mitchipicoten River, the area was accessible by 
vehicle and thus a physical inspection could be performed. The physical inspection covered 
100% of the area to determine archaeological potential.  David Norris (P307) acted as field 
director and all work was conducted under PIF P307-0133-2021.  Within the landfill site 
location, pedestrian transects through the boreal forest were carried out spaced approximately 
8 m apart to determine the presence of any archaeological potential. Both the proposed landfill 
area and 50 m buffer were examined for any archaeological potential.  

3.0 Records of Finds 

The Stage 1 Archaeological Assessment found no previously unknown archaeological resources 
nor evidence of archaeological potential in the proposed development or 50 m buffer.     

4.0 Analysis and Conclusions 

Screening for the proposed development indicated that the landscape could possibly be 
favourable for past land use given the proximity of the Mitchipicoten River. However, during 
the physical inspection, no evidence of archaeological potential was observed.   

5.0 Recommendations 

Archaeological recommendations have been made based on the background historic research, 
high resolution satellite imagery, location of known or registered archaeological sites, previous 
archaeological assessments, and indicators of archaeological potential. These 
recommendations are summarized as follows: 

• No further archaeological assessment is required for the proposed new landfill 
expansion site situated in the Municipality of Wawa, District of Algoma, Ontario. 

The Stage 1 Archaeological Assessment was undertaken in accordance with the requirements of 
the Ontario Heritage Act (R.S.O. 1990), as well as the Standards and Guidelines for Consulting 
Archaeologists (MHSTCI 2011) and were completed to the satisfaction of the First Nations 
representatives reviewing this report. 

6.0 Advice on Compliance with Legislation 

This report is submitted to the MHSTCI as a condition of licensing in accordance with Part VI of 
the Ontario Heritage Act, R.S.O. 1990, c 0.18. The report is reviewed to ensure that it complies 
with the Standards and Guidelines for Consultant Archaeologists (2011) that are issued by the 
Minister, and that the archaeological fieldwork and report recommendations ensure the 
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conservation, protection and preservation of the cultural heritage of Ontario. When all matters 
relating to archaeological sites within the project area of a development proposal have been 
addressed to the satisfaction of the MHSTCI, a letter will be issued by the Ministry stating that 
there are no further concerns regarding alterations to archaeological sites by the proposed 
development. 

It is an offence under Sections 48 and 69 of the Ontario Heritage Act for any party other than a 
licensed archaeologist to make any alteration to a known archaeological site or to remove any 
artifact or other physical evidence of past human us or activity from the site, until such time as 
a licensed archaeologist has completed archaeological fieldwork on the site, submitted a report 
to the Minister stating that the site has no further cultural heritage value or interest, and the 
report has been filed in the Ontario Public Register of Archaeological Reports referred to in 
Section 65.1 of the Ontario Heritage Act. 

Should previously undocumented archaeological resources be discovered, they may be a new 
archaeological site and therefore subject Section 48(1) of the Ontario Heritage Act. The 
proponent or person discovering the archaeological resources must cease alteration of the site 
immediately and engage a licensed consultant archaeologist to carry out archaeological 
fieldwork, in compliance with Section 48(1) of the Ontario Heritage Act. 

The Cemeteries Act, R.S.O. 1990 c.C.4 and the Funeral, Burial and Cremation Services Act, 2002, 
S.O. 2002, c.33 (when proclaimed in force) require that any person discovering human remains 
must notify the police or coroner and the Registrar of Cemeteries at the Ministry of Consumer 
Services. 
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8.0 Maps 

 
Map 1. Location of proposed development in northwestern Ontario. 
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Map 2.  Location and coordinates of proposed development and attenuation zone. 
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Map 3. Area Surveyed as part of the Stage 1 physical assessment. 
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Map 4. Direction and Location of photographs taken for this report. 
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9.0 Photographs 

 
Photograph 1. Example of existing landfill area in the northern section. 

 
Photograph 2. Example of terrain along transition between active area and undeveloped area. 
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Photograph 3. Example of terrain in the northeastern area. 

 
Photograph 4. Example of transition between active and undeveloped area in the northeastern portion. 
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Photograph 5. Example of road that had been pushed along the eastern side of the proposed development. 

 
Photograph 6. Example of water testing area in western area of proposed development. 
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Photograph 7. Example of terrain within the mid-portion of proposed development. 

 
Photograph 8. Example of terrain within mid-portion of development. 
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Photograph 9. Example of exposed bedrock within proposed development. 

 
Photograph 10. Example of terrain within proposed development. 
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Photograph 11. Example of terrain within proposed development. 
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Ryan Wilson

Sent: June 11, 2021 12:02 PM
Subject: FW: FILED: ARCHAEOLOGICAL REPORT for P307-0133-2021 / *

Begin forwarded message: 
  
From: pastport <pastport@ontario.ca> 
Subject: FILED: ARCHAEOLOGICAL REPORT for P307-0133-2021 / * 
Date: June 9, 2021 at 7:45:00 AM EDT 
To: dave.norris@woodlandheritage.com 
Cc: <PastPort@ontario.ca> 
  
Dear Dave Norris, 
The ministry has screened the project report package for P307‐0133‐2021 that you submitted on Jun 8, 
2021 for completeness. 
  
The package is complete and the report is now considered 'filed' with the ministry. 
  
Next, we will either add it to our queue to be reviewed or enter it into the register without technical 
review. 
Please do not  reply to this e‐mail. The message will be undeliverable and we are unable to respond 
from this address. 
If you have any questions about this report email us at: Archaeology@ontario.ca 
Thank you, 
Jessica Marr 
Jessica.Marr@ontario.ca 

  



 
 
Jul 13, 2021 
 
Dave Norris (P307) 
Woodland Heritage Services Northwest  
140 Strathcona Thunder Bay ON P7A 1S3
 

 
 
 
Dear Mr. Norris:
 
 
This office has reviewed the above-mentioned report, which has been submitted to this ministry as a
condition of licensing in accordance with Part VI of the Ontario Heritage Act, R.S.O. 1990, c 0.18.1 This
review  has  been  carried  out  in  order  to  determine  whether  the  licensed  professional  consultant
archaeologist has met the terms and conditions of their licence, that the licensee assessed the property
and documented archaeological resources using a process that accords with the 2011 Standards and
Guidelines for Consultant Archaeologists set by the ministry, and that the archaeological fieldwork and
report recommendations are consistent with the conservation, protection and preservation of the cultural
heritage of Ontario.
 
 
The report documents the assessment of the study area as depicted in Map 4 of the above titled report and
recommends the following:
 
 
No further archaeological assessment is required for the proposed new landfill expansion site situated in
the Municipality of Wawa, District of Algoma, Ontario.
 
 
Based on the information contained in the report, the ministry is satisfied that the fieldwork and reporting for
the archaeological  assessment are consistent with the ministry's 2011 Standards and Guidelines for
Consultant Archaeologists and the terms and conditions for archaeological licences. This report has been
entered into the Ontario Public Register of Archaeological Reports. Please note that the ministry makes no
representation or warranty as to the completeness, accuracy or quality of reports in the register.
 
 
Should you require any further information regarding this matter, please feel free to contact me.
 

Ministry of Heritage, Sport, Tourism, and
Culture Industries

Archaeology Program Unit
Programs and Services Branch
Heritage, Tourism and Culture Division
401 Bay Street, Suite 1700
Toronto ON M7A 0A7
Tel.: (249) 885-1567
Email: Paige.Campbell@ontario.ca

Ministère des Industries du patrimoine, du sport, du
tourisme et de la culture

Unité des programme d'archéologie
Direction des programmes et des services
Division du patrimoine, du tourisme et de la culture
401, rue Bay, bureau 1700
Toronto ON M7A 0A7
Tél. : (249) 885-1567
Email: Paige.Campbell@ontario.ca

RE: Review and Entry into the Ontario Public Register of Archaeological Reports:
Archaeological Assessment Report Entitled, "STAGE 1 ARCHAEOLOGICAL
ASSESSMENT OF THE PROPOSED LANDFILL EXPANSION SITE FOR THE
MUNICIPALITY OF WAWA IN THE DISTRICT OF ALGOMA, ONTARIO ", Dated Jun 8,
2021, Filed with MHSTCI Toronto Office on Jun 9, 2021, MHSTCI  Project
Information Form Number P307-0133-2021, MHSTCI  File Number 0014262
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Sincerely,
 
Paige Campbell 
Archaeology Review Officer
 
 

 
 
1In no way will the ministry be liable for any harm, damages, costs, expenses, losses, claims or actions that may result: (a) if the Report(s) or its
recommendations are discovered to be inaccurate, incomplete, misleading or fraudulent; or (b) from the issuance of this letter. Further measures
may need to be taken in the event that additional artifacts or archaeological sites are identified or the Report(s) is otherwise found to be inaccurate,
incomplete, misleading or fraudulent.

cc. Archaeology Licensing Officer
Ryan Wilson,Kresin Engineering
Dan Beach,Municipality of Wawa
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Appendix L 
August 2021 Open House Material 

 

 
 



 
 

Invitation to Public Open House 
Environmental Screening Process 

 
Wawa Waste Disposal Site Capacity Expansion 

The Corporation of the Municipality of Wawa 
 
The Municipality of Wawa initiated the Environmental Screening Process for Waste Management Projects 
under the Environmental Assessment Act to identify the preferred method to provide additional domestic 
non-hazardous waste disposal capacity. 
 
The study was carried out in accordance with the requirements of the Environmental Assessment Act. 
Since publishing the Notice of Commencement in September 2016 and initial public open house in July 
2017, the Municipality has completed the Screening steps, prescribed under the Environmental 
Assessment Act, and is conducting final consultation. 
 
The project web site, which includes a document repository, may be viewed at: www.kresinengineering.ca 
 
Public Open House 
 
A public open house presenting the Process results and providing opportunity for input, will be 
held at the Michipicoten Memorial Community Centre on August 19, 2021 from 3:30pm to 6:00pm. 
All are welcome and encouraged to attend. 
 
For further information or if you have any questions regarding the proposed study please contact: 
 
Ryan Wilson, P.Eng. 
Kresin Engineering Corporation 
536 Fourth Line East 
Sault Ste. Marie, ON, P6A 5K8 
info@kresinengineering.ca 
 



ryan
Line

ryan
Line

ryan
Line

ryan
Line



Date:_______________ 
 

Municipality of Wawa Waste Disposal Site 
Environmental Screening – Waste Disposal Site Expansion 

 
PUBLIC OPEN HOUSE  

COMMENT SHEET 
 
 
I/We have reviewed the project material and have the following comments: 
 
 

 

 

 

 

 

 

 

 

 
Thank you for your comment(s).  Please complete the following if you would like to be 
contacted for clarification. 
 
______________________           ________________________ 
            Name (print)             Address  
 
______________________           ________________________ 
            Phone No.             Email Address  
 
Please leave the completed form with a representative of the Municipality or the 
Consultant or deliver or mail to:   

Kresin Engineering Corporation 
536 Fourth Line East 
Sault Ste. Marie, Ontario 
P6A 6J8 
info@kresinengineering.ca 
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PUBLIC OPEN HOUSE INFORMATION SESSION 

August 19, 2021 
FROM 3:30pm TO 6:00pm 

 
ENVIRONMENTAL SCREENING PROCESS 

 
TO SUPPORT THE 

 
EXPANSION OF THE MUNICIPAL WASTE DISPOSAL SITE 
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BACKGROUND 
 

1. The Municipality’s waste disposal site located on High Falls Road has been actively receiving waste since 1980 and 
currently operates under Ministry of the Environment, Conservation and Parks (MECP) Environmental Compliance 
Approval (ECA) Number A7266501, dated November 2, 2005. 
 

2. Located within a Municipality-owned parcel of property, the site is approved to accept solid municipal waste within a 
fill area of 2.6 hectares. 
 

3. Considering the site volume identified in the current ECA, it is expected that the remaining approved capacity will be 
filled by the year 2023. 

 
4. Following consultation with MECP, the Municipality initiated the Screening Process under the Province’s 

Environmental Assessment (EA) Act to investigate the preferred method to expand site capacity. 
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PURPOSE OF THE PROPOSED UNDERTAKING 
 

The purpose of the proposed undertaking is to address the Municipality’s solid municipal waste disposal requirements by 
expanding the capacity of the existing waste disposal site. 
 

 
DESCRIPTION OF THE PROPOSED UNDERTAKING 
 

1. The undertaking being considered is the expansion of the waste disposal site capacity by 100,000 cubic metres. 
 

2. The proposed undertaking is exempt from Schedule II of the EA Act (Individual Environmental Assessment); however, 
the Municipality must first complete the Environmental Screening Process as described under Ontario Regulation 
(O.Reg.) 101/07 (Waste Management Projects).  
  

3. The undertaking will consider the solid municipal waste generated within the Municipality’s service area. 
 

 
ENVIRONMENTAL SCREENING PROCESS 
 

1. The Environmental Screening Process is a proponent driven self-assessment process. 
 

2. The Process is directed at small, rural waste disposal sites (≤ 100,000 cubic metres). 
 

3. The Process assesses how the environment will be directly or indirectly affected by the project and what actions, if any, are 
required to prevent or mitigate these impacts. 

 
4. Reasonable and practical mitigation measures will be considered to avoid or reduce impacts from the project.
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ENVIRONMENTAL SCREENING PROCESS 
 

 



  

MUNICIPALITY OF WAWA WASTE DISPOSAL SITE EXPANSION ENVIRONMENTAL SCREENING PROCESS 

 

 
                                                                        5       1140.09 

SUMMARY OF PREVIOUSLY COMPLETED ESP STEPS 
 

STEP 1: NOTICE OF COMMENCEMENT 
 

• The Notice of Commencement was published in September 2016 on several local web sites and was forwarded by mail 
and email to Government Review Team members and other interested parties. 

 
 

STEP 2: IDENTIFY AND DESCRIBE THE PROBLEM 
 

• The problem being address is the need for additional waste disposal capacity to service the Municipality of Wawa. It has 
been estimated that the existing approved capacity at the waste disposal site will be filled by the year 2023. 

 
 

STEP 3: SCREENING CRITERIA CHECKLIST 
 

• A screening exercise determined that the preferred alternative to the undertaking is to expand the existing waste 
disposal site. 

 
 

STEP 4: POTENTIAL ENVIRONMENTAL IMPACTS 
 

• The Environmental Screening Criteria Checklist was completed in order to identify potential environmental impacts associated 
with expanding the existing site (i.e. issues potentially requiring mitigation). 

 

  

Potential Negative Effects On...

Ground/Surface 
Water Quality Land Uses

Air/Noise 
Quality

Natural 
Environment

Heritage/
Culture

Resources Socio-Economic Indigenous 
Resources
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STEP 5: CONSULTATION WITH INTERESTED PARTIES 
 

A Public Open House was held at the Michipicoten Community Centre on July 26, 2017 in order to update the residents of the Municipality of 
Wawa and provide the opportunity for input into the process. 
 
The project website, which includes a document repository, may be viewed at: www.kresinengineering.ca 
 
STEP 6: STUDIES AND ASSESSMENT OF POTENTIAL OF ENVIRONMENTAL IMPACTS 

 
The initial screening assessment has identified that the proposed undertaking (i.e. expansion) has the potential to impact ground and surface 
water quality associated with the natural attenuation of landfill leachate. 
 

Surface/Groundwater Quality 
 

• The Municipality submitted a Groundwater and Surface Water  
  
Assessment Report to the MECP which presented a comprehensive  
assessment of hydrogeological conditions and impact mitigation. 

 
• The MECP has confirmed that no hydrogeological reason that might  

disqualify the described site expansion from further consideration were  
identified.  

 
Ministry of Heritage, Sport, Tourism and Culture (MHSTC) checklist determined  
the project area may have archaeological potential because of the close proximity 
 to a waterbody (Michipicoten River). 

 
Heritage and Culture 

 
• A Stage 1 Archaeological Assessment was completed at the site where it  

was determined that no features of archaeological potential existed in the  
expansion area of the property. 
 

• No further archaeological assessment is required for the proposed site. 
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STEP 7: MITIGATION AND IMPACT MANAGEMENT MEASURES 
 
Following the identification of potential environmental impacts in Step 4, the mitigation and impact managements 
measures below were developed: 
 

Table 1:  Development of Mitigation and Impact Management Measures   
Screening 

Criteria Potential Environmental Impacts Mitigation Measures Net Effects 

Surface/ 
Groundwater 

Quality 

• Surface water quality may be 
impacted 

 

• Position and properly slope waste 
material 

None 
Expected 

• Application of cover material and 
construction of small berms to direct 
surface water flow 

• Construction of surface water 
management ditches around perimeter of 
fill area 

• Seed/vegetate exposed areas such as 
final cover and ditch side slopes 

• Continuation of existing surface water 
monitoring program including addition of 
near shore locations.  
 

• Leachate may negatively affect 
groundwater quality 

 

• Establishment of a Contaminant 
Attenuation Zone (CAZ) in area 
hydrogeologically downgradient of site 

• Continuation of existing groundwater 
monitoring program including addition of 
monitoring wells downgradient of site 

• Continue to apply Trigger Mechanism 
Plan and Contingency Plan 
 

Air/Noise Quality 

• Natural biodegradation of 
organic material at waste 
disposal site may produce 
landfill gas 
 

• Small amounts of gases produced will 
passively vent through waste material 
deposited or be readily released to the air 
through relatively permeable cover 
material 
 

None 
Expected 

• Emissions of dust due to 
unpaved access road 

• Treed buffer surrounding site will 
continue to act as natural barrier while 
reducing wind speeds across the site 

• Progressive capping and seeding of 
inactive areas 
 

• Possible negative noise effects 
due to landfilling operations 

• Site attendant and equipment operators 
shall observe activities at the site to 
minimize noise levels 

• Site equipment shall be equipped with 
appropriate functional muffling devices at 
all times 
 

• Light pollution from public 
vehicles as well as 
operation/maintenance vehicles 
 

• Site will continue to serve a small service 
area with no increase in hauling distance 
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STEP 7: MITIGATION AND IMPACT MANAGEMENT MEASURES 

 
Table 1:  Development of Mitigation and Impact Management Measures  

Screening 
Criteria Potential Environmental Impacts Mitigation Measures Net Effects 

Natural 
Environment 

• Expansion of site may 
potentially increase the number 
of birds attracted to the site, 
potentially creating a hazard 
 

• Proper management of small working 
face and progressive application of cover 
material 

• Develop bird control plan 

None 
Expected 

Socio-Economic 

• As an aerodrome is located 
within 8 kilometres of the waste 
disposal site, a possible bird 
hazard relating to flight paths 
may exist 

 

• Proper management of small working 
face and progressive application of cover 
material 

• Develop bird control plan 

None 
Expected 

Heritage and 
Culture 

• As the site is within 300m of 
surface water a Stage 1 
archaeological assessment is 
required. 

• Stage 1 Archaeological Assessment 
completed with no areas of 
archaeological potential identified 

None 
Expected 
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NEXT STEPS IN THE PROCESS 
 
 

1. The purpose of this Open House is to identify any issues or concerns relating to the assessment of anticipated 
environmental effects and to discuss recommended mitigation measures. 

 
 

2. Comments will be addressed and incorporated into an Environmental Screening Report that will include the results of 
review and consultation activities as well as mitigation and impact management measures. 

  
 
3. Following its completion, the Environmental Screening Report will be available for review and comment by interested 

Government Ministries, Indigenous communities and members of the public for a period of 60 days. 
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